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cofiep)kKaHre yueOHOro TpeiMeTa, Kypca;

10 K/TIACC

TeopeTHueckue 0CHOBbI OPraHUYeCKOH XUMHH

ITpepmMeT opraHnyeckoil XUMHUU: eé BO3HUKHOBEHMe, Pa3BUTHe U 3HauyeHHe B IOTyUeHHU HOBBIX BeleCTB U
MaTepuasioB. Teopust CTpoeHUs opraHuueckux coefnHeHuit A.M. ByTnepoBa, eé ocHOBHbIe 1oyiokeHus. CTPYKTypHbIe
¢hopmysibl opraHMueckrx BelrjecTB. ['omosorus, n3omepusi. XUMHUecKasi CBfI3b B OpPraHMUECKHUX COeJUHEHMsX —
OJIHapHbIe U KpPaTHbIe CBSI3U.

[IpepcraBnenre 0 KiacCU(UKALM OpPraHWYeCcKHX BeljecTB. HoMeHKaTypa OpraHW4eCcKHUX COeJUHEeHHH
(cucTeMaTruecKast) ¥ TpMBHAIbHBIE Ha3BaHUs BayKHEHIIINX Tpe/|CTaBUTeNel K/1acCOB OPraHNYeCKUX BeljecTB
JKcnepuMeHTa/IbHbIE METO/ABI H3yUeHHUsI BEI|eCTB U UX MpeBpalieHui
OsHakom/leHHe C 0OpasljaMi OpraHMuYecKUX BelljecTB M MaTepHuajaMy Ha MX OCHOBe, MOJeNMpOBaHre MOJIEKYI
OpraHWYecKuX BelljecTB, HabmofeHWe U OIHCaHHe AeMOHCTPALIOHHBIX OINBITOB IO IIPeBpAlljeHHI0 OpraHU4ecKHx
Bell|eCTB NIPY HarpeBaHuH (T1/1aB/eHre, 00yT/IMBaHNE 1 TOPEHNE).

Yrnesopopo/bl

AnKaHBI: COCTaB 1 CTPOEHHe, TOMOJIOTUYeCKUH psii. MeTaH M 3TaH — IpOCTeHiNe MpeACTaBUTe/N aIKaHOB:
¢usnueckre 1 XMMIYeCKre CBOVCTBA (peakL[uy 3aMeleHust 1
TOpeHwst), HaXO)K/leHre B TIPUPO/ie, TIOMyueHre U TIPUMeHeHHe.

AJKeHBI: COCTaB U CTPOEHME, TOMOJIOTHUECKUH psifl. DTUIIEH U TIPOTTHIIEH — MTPOCTeHIIINe TPe/ICTaBUTeNN aJIKeHOB:
¢usnueckre M XUMUYeCKHe CBOMCTBa (peakLuM THAPUPOBaHWs, TajloreHUpOBaHUs, THApaTallid, OKWUC/IeHUs U
TNo/IMMepH3aliik), IoJIydeHe 1 IpUMeHeHHe.

Ankagvensl: OytagueH-1,3 v MeTunOyTagueH-1,3: cTpoeHUe, BaKHeHIIMe XUMUUECKUE CBOMCTBA (peakiiys
rosMMepu3anym). IlosyueHre CHHTETHYECKOTO KayuyKa ¥ pe3UHbI.

AJKUHBL: COCTaB ¥ 0COOEHHOCTH CTPOEHUs], TOMOJIOTHUEeCKUI Psifi. ALIETHIEH — MPOCTeHIIH Npe/jCTaBUTeNb
aJIKMHOB: COCTaB, CTpOeHHe, (HU3MUecKre W XUMHUYeCKHe CBOMNCTBA (peak[My TH/PYPOBAHUS, TaloreHWpOBaHUS,
TU/paTaLiy, TOPeHus]), TTOJIydeHHe U TpUMeHeHHe.

Apennl. Ben3on: cocta, cTpoeHHe, GU3MUeCKWe M XUMUUYeCKHe CBOMCTBA (peakLuM TrajoreHUpOBaHUS U
HUTPOBAaHU), N0JydeHHe U NIpuMeHeHue. ToIyosI: cOCTaB, CTpOeHHe, (pr3nvecKre U XMMHUUYeCKHe CBOMCTBa (peakjuu
rajoreHUpoOBaHUsl ¥ HUTPOBaHUs), MOJyuyeHUe W TNpuUMeHeHHe. TOKCHYHOCTb apeHOB. I'eHeTHuecKasi CBSI3b MeXIY
yTI71eBO/I0pPO/iaMH, TIPUHA//IeXAIMMH K Pa3IMUYHbIM K/1accaM.

[TpupojHble UCTOYHUKY yT/IeBOA0PO0B. [IprposHbIil ra3 U nomnyTHele HedTsHble ra3bl. HedTh 1 eé npoucxoxjeHue.
Criocobbl  mepepaboTKu He(TH: TeperoHKa, KpPeKWHT (TepMHUeCKWi, KaTaJUTHYeCKHi), mupon3. IIpoayKThI
nepepaboOTKK HeTH, MX TIPUMEHEHYe B TPOMBIIIJIEHHOCTH U B 6bITY. KaMeHHBIH yTo/ib U MPOAYKTHI ero nepepaboTKu.

JKcnepuMeHTa/IbHbIE MeTO/bI H3yUeHHUsI BeI|eCTB U UX MpeBpalieHHi

OsHakom/ieHHe ¢ 0bpa3liaMu M1acTMAacc, KayuyKoB U pe3uHbl, KosneKun «HedTb» 1 «YT0/b», MO/IeTUpOBaHe
MOJIEKY/l YIJIeBOZOPOAOB M TIajoreHONPOM3BOZHBIX, IIPOBe/ieHHe IIPaKTHUUeCcKod paboThl: IOyueHUe STHIeHa U
M3yueHue ero CBOMCTB.

PacuéTHble 3ajaun

BrIumc/ieHVst 110 ypaBHEHUIO XMMHUEeCKOW peakLuH (Macchbl, 00béMa, KOMMUeCTBa WCXOZHOTO BellecTBa WM
MPOJYKTa PeakLUWd TI0 WM3BECTHBEIM Macce, 0OBEMY, KOJMMYECTBY OJHOTO W3 WCXOZHBIX BELIeCTB WM MPOJYKTOB
peakuun).

Kuciopojacopep:xaiiye oprannuecKme coe/JHHEHHUsI

[pesfenbHble OJHOATOMHBIE CITUPTHI. MeTaHO/ M 3TaHOM: CTpoeHWe, (r3nueckre M XMMHUECKHe CBOMCTBA
(peakuuy € aKTHBHBIMU MeTa/jlaMH, TajoreHOBOZOPOJaMH, TOpeHHe), NpUMeHeHWe. BofopofHbIe CBSI3U MeXAY
MOJIeKy/laM{ CITMPTOB. [lelicTBMe MeTaHoJIa M 3TaHOJIa HAa OPraHU3M YesloBeKa.

MHoroaToMHble CIUPTBI. JTUAEHTJIMKO/Ib W IJIMLIEPUH: CTpoeHUe, (U3MUecKWe U XUMHUecKhe CBOWCTBa
(B3auMogelicTBYe CO IIe/IOUHBIMU MeTa/laMM, KaueCTBEHHasl peakljs Ha MHOroaTOMHbIe CITUPTHI). [leiicTBue Ha
opraHu3M uesioBeka. [IprmMeHeHMe IviieprHa U STUIeHIJIUKOJISL.

deHoM: CTpOEHME MOJIEKYIIbI, GU3NUeCKHe U XUMUYeCKre CBOHCTBA. TOKCHUHOCTD deHosa. [IpimeHeHue deHoa.

Anbnerusel 1 KemoHbl. @opMaitb/ieTH A, alleTalabJeru|: CTpoeHre, Gr3ndecKre 1 XUMUYeCcKHe CBOWCTBA (peakLuu
OKHCJIeHVsI M BOCCTAHOBJIEHHS], KaUeCTBEeHHbIE PeakIiuy), MoJyueHre U IpUMeHeHHe.

AyemoH: cmpoeHue, ¢puzuueckue u Xumudeckue ceoticmea (peakyuu OKUCAeHUs U
80CCMAHOB/EHUS), NOMyHeHUe U NPUMEHEHUe.

OZJHOOCHOBHBIe TIpe/ieibHble KapOOHOBbIe KUCIOTEL. MypaBbrHasl M YKCYCHasi KUC/IOTBI: CTpOeHHe, hu3nuecKre 1
XUMHWYeCKre CBOMCTBa (CBOWMCTBa, oOIIue [Jisi K/acca KHC/IOT, peakLysl STepU(UKaLWK), ToyuYeHHe U pUMeHeHHe.
CreapuHOBasi U OJIEMHOBasi KMC/IOTHI KaK TMPE/CTABUTENM BBICIIMX KapOOHOBBIX KHC/IOT. Mblla Kak COMM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOLIIee NelCTBHe.

CnokHble 3¢MphI KakK TPOU3BOHbIe KADOOHOBBIX KAC/IOT. ['HPOIM3 CI0XKHBIX 3UpOB. 2Kupb!. ['Mapom3 KUpoB.
[TpumeHeHue XMPOB. brosioruyeckast posb >KUPOB.

YrneBogpl: coCTaB, Kaaccu(uKalysl yrieBofoB (MOHO-, M- M monucaxapyuipbl). [roko3a — mpocTedmmii
MOHOCaxapH/: OCOOeHHOCTH CTPOEHUs MOJEKY/bl, (U3MUecKde U XMMHUeCKHe CBOMCTBa (B3auMo/elicTBHe C
rugpokcuziom  meau(Il), okuc/ieHWe amMMmuauHbIM pacTBOpPOM okcuza cepebpa(l), BoccraHoBiieHue, OpoXkeHHe
[JIFOKO3Bl), HaX0X/eHHe B PUPOJe, IpUMeHeHe, buonorndeckast posb. ®otocuHTe3. PPyKTO3a KaK M30Mep TIFOKO3BL.

Caxapo3sa — npedcmasumenb 0ucaxapuoos, 2uopoau3, HaxoxicoeHue 8 npupooe U NPUMeHeHUe.



Kpaxman u nesuiono3a Kak NpUpoAHble TMojuMepbl. CTpoeHHMe Kpaxmana YW 1ie/iTro/io3bl. Pusnueckue u
XUMUYeCcKe CBOMCTBa Kpaxmasa (THAPOJIN3, KaueCTBeHHas peakIyisi C HOIOM).
JKCrepuMeHTaIbHbIe MeTO/bI H3yUeHHUsI BellleCTB U UX MpeBpalieHui

[TpoBeaenue, HabOMOJeHNE U OMMCAHKE I@MOHCTPAL[MOHHBIX OMBITOB: TOPEHHe CIIUPTOB, KAUeCTBEHHbIE PeaKi[uu
O[THOATOMHBIX CITUPTOB (OKHC/JeHWe 3TaHoja OKcuaoM Meau(Il)), MHOTOaTOMHBIX CIHMPTOB (B3aUMOAEHCTBHE
riepuHa ¢ ruzgpokcugom Meau(Il)), ampaerugoB (OKUC/IeHHe aMMHAuYHbIM pacTBOPOM oOkcuza cepebpa(l) u
rugpokcuziom Meau(Il), B3anMoelicTBre Kpaxmaia ¢ M0/I0M), TIPOBe/leHre TIPAKTUYeCKod paboThl: CBOWMCTBA pacTBOpa
YKCYCHOM KUCJIOTBI.

PacuéTHble 3ajaun
BbIuKc/ieHust M0 ypaBHEHHIO XMMHUUECKON peakiuu (Macchl, 00bEMa, KOJMUECTBA UCXOHOTO BEIeCTBa WU
MpO/IyKTa PEeakiUuy M0 W3BECTHBIM Macce, 00bEMY, KOJIMUECTBY O/IHOTO W3 WMCXOJHBIX BEIIEeCTB WM TPOJYKTOB
peakuun).
A3oTcopep)Kalue opraHHyecKne CoeHHeHMs
AmMuyHbpl. MeTWIaMMH YW aHWIMH: COCTaB, CTpPOeHWe, (U3Uueckre W XHMHUUECKHEe CBOWCTBa (TOpeHue,
B3aUMO/IeNCTBHUE C BOZOW U KUCTIOTaMHU).
AMUHOKUCIOTHL Kak aM¢oTepHble OpraHuueckue coefuHeHus. du3nueckre M XUMUUeCKHWe CBOMCTBa
aMUHOKHUCIIOT (Ha MpuMepe TuliHAa). Bruosoruueckoe 3HaueHe aMUHOKUCIOT. [lenTuabt.
Benku Kak mpupojHble BLICOKOMOJIEKYJISIPDHbIE coeAuHeHus. [lepBrUYHasi, BTOpUYHAS U TPeTUYHasl CTPYKTypa
6enkoB. XUMHUUeCKUe CBOMCTBa G/TKOB: THAPOJIN3, IeHaTypaljysl, KAUeCTBeHHbIE PEAKLIMU Ha OesTKu.
JKCcrnepuMeHTaIbHbIe MEeTO/IbI M3yUeHHUsI BellleCTB U UX MpeBpaIeHui
Hab6moeHue 1 onucaHue [eMOHCTPAlJMOHHBIX OTBITOB: JieHaTypalys 6e/IKOB MPY HarpeBaHUMU, LIBETHbIE PeaKIUn
0enKoB.
BbicoKoMosIeKy/IIpHbIe COeJUHEHUSA
OCHOBHBIE TIOHSITUSI XMMUU BBICOKOMOJIEKYJISIDHBIX COeJMHEHUM: MOHOMep, MO/MMep, CTPYKTYPHOe 3BeHO,
CTeleHb TOJMMepU3allid, CpefiHsiss MoJieKyyspHas Macca. OCHOBHble MeTOJbl CHHTe3a BBICOKOMOJIEKY/ISIPHBIX
COeJHEeHU — MMoIMMepH3aliisi U TIOJTMKOHAeHCaITHsL.

TIaacmmaccet (noausmuieH, noaunponueH, NOAUBUHUAXA0PUOD, noaucmupon). Hamypanbhbili u cuHmemuueckue
kayuyku (6ymaodueHoeblil, XA0ponpeHo8blil U Uu30npeHoeblil). BonokHa: HamypabHble (XA0NOK, Wepcmb, WENK),
ucKyccmeeHHble (ayemamHoe 80/10KHO, BUCKO3a), CUHMemuyecKue (KanpoH U Ad6CaH).

JKcrnepuMeHTaTbHbIE METO/ABI H3yUeHHsI BelIeCTB U UX MpeBpaleHui

O3HakomyieHHe ¢ 00pa3Lamu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMACC, Kay4yKOB.
Me)xnpegMeTHbIe CBA3H

Peanu3zarusi MeXXrpeIMeTHBIX CBsi3el NpY U3yUYeHHWH OpraHn4ecKoi xumuu B 10 Kjacce OCylLeCTB/IsSIeTCS uepe3
WCITI0/Ib30BaHUE KakK OOIMX eCTeCTBeHHO-HAYYHBIX TOHSTUM, TaK U TOHSATHUMH, SIB/SIOIIMXCS CUCTEMHBIMHU s
OT[Ie/IbHBIX TIPe]METOB eCTeCTBEeHHO-HAYYHOTO LIMKJIa.

OO01ue ecTeCTBeHHOHAyUHbIe MMOHATHS: sIBJIEHHe, HayuHbIM (DaKT, TUIOTe3a, 3aKOH, TeOpHs, aHa/I13, CUHTE3,
KIaccuyKaLys, NepuoJUIHOCTb, HabmoieH e, H3MepeHue, SKCIIePUMEHT, MOZIeTUPOBaHUe.

®du3rKa: MaTepus, SHEPrHs, Macca, aToM, 3/IeKTPOH, MOJIeKyJa, SHepreTHUecKiii ypoBeHb, BEIeCTBO, TeJo,
00bEéM, arperaTHoe COCTOSTHHE BelleCTBa, (pr3ndyecKre BeTMUMHbBI U eJUHULBI UX U3MepeHHsI.

Buonorusi: knetka, opranusm, buocdepa, oOMeH BelecTB B opraHu3Me, (OTOCHUHTE3, OUOIOrMYeCKU aKTHUBHBIE
BelecTBa (6e/KH, YTeBo/bl, )KUPbI, GepPMEHTbI).

I'eorpaduisi: MUHepaJsibl, TOpHBIe TIOPO/RLI, TT0JIe3HbIe KCKOTIaeMble, TOTUINBO, PeCyPCHI.

TexHOJIOTHS: TTUIIIEeBbIe TIPOAYKTHI, OCHOBBI PALMOHAILHOTO TTUTAHKS, MOFOIIIVe
CpeJICTBa, JIeKapCTBEHHBIE U KOCMeTHUeCKHe MPerapaThl, MaTepPUasbl U3 UCKYCCTBEHHBIX
U CUHTETHUUECKUX BOJIOKOH.

11 K/IACC
OO0ias ¥ HeopraHuvecKasi XuMHs
TeopeTuueckue 0CHOBbI XHMHH
XuMHUUeCcKuii 3neMeHT. AToM. S1Ipo aToma, U30TOTIbI.

OnekTpoHHast 000j10uKa. JHepreTHYeCKre ypOBHHM, IIOAYPOBHU. ATOMHble opburtamy, s-, p-, d-
3/eMeHThl. OCOOEHHOCTH pacrpefiefieHusi 37eKTPOHOB [0 OpOWTansiM B aTOMaxX 3JIeMEHTOB TMEPBBIX YeThIpex
T1epUO/0B. DIeKTPOHHAs KOHPUTyparysi aTOMOB.

IMepuoguueckuii 3akoH U Ileprozuueckas cucteMa Xumuueckux sjieMmeHToB [I. V1. MeHgeneeBa. CBsi3b
MeproiMuecKoro BocnaneHus U Ilepuoanueckoii cucteMbl XUMUUeCKUX 371eMeHTOB [I. 1. MeHgenieeBa ¢ COBpeMeHHO
Teopuel CTpoeHUsl aTOMOB. 3aKOHOMEPHOCTH M3MeHEeHUH CBOMCTB XMMHUECKUX IEMEHTOB U 00pa3yeMbIX OZJMHAKOBBIX
TIPOCTBIX ¥ CJIOXKHBIX TPYIII 10 TPYTINaM U repuojiaM. 3HaueHHe TepuoguuecKoro Pa3sBUTHS HAYKU.

CrpoeHue BelljecTBa. XMMUUecKasi CBsI3b. BH/IbI XMMHUYeCKO# CBs3U (KOBajleHTHasl HerlosisipHasi U T0JIsSpHasi,
WOHHasl, MeTaj/uiMueckas). MexaHu3aMbl 00pa3oBaHMs KOBAJIEHTHONW XUMHUUECKOW (OOMEHHBbIH CBSI3U U JIOHOPHO-
ak1enTopHeIi). BogopogHas CB13b. Ba/IeHTHOCTB. 3/IEKTPOOTPHLIATEBHOCTL. [10BBIIIIEHHOE oKucsieHue. VIoHbI:
KaTHOHBI ¥ aHUOHBI.

BewiectBa MOJIEKY/ISIPHOTO M HEMOJIEKY/IIPHOIO CTPOeHMsl. 3aKOH TIOCTOSIHCTBA COCTaBa BelljeCcTBa. THIbI
KPUCTA/UTMUECKUX PeLIETOK. 3aBUCHMOCTb CBOMCTB MPUOOpPeTaeTcst OT THIA KPUCTA/UTUUECKOH PeréTKy.
[ToHsTHE O AUCTIEpCHBIX cUcTeMaX. VICTUHHBIE U KOJIJIOM/IHbIe PacTBOPLI. MaccoBasi 10151 BellleCTBa B PacTBOpeE.
Knaccudukarys HeopraHuueckux coefiiHeHud. HoMeHK/IaTypa HeopraHMueckux BelljecTB. ['eHeTHuecKast CBSI3b
HeopraHuvecKHX BellleCTB, MPUHAZ/IEXKAIIUX K K/Iaccy.



Xumnueckasi peakiusi. Knaccudukarys XdaMuuecKrUx peakivii B HeOpraHUueckoi 1 OpraHuueckor XMMUd. 3akoH
COXpaHeHUsI MaCChl BeIl[eCTB, 3aKOH COXPaHeHHsI U TIpeBpallleH s SHePrUy NPYU XUMUUeCKHX PeaKLUsX.

CKOpOCTh peakilv¥, ee peakiui OT pa3/luuHbiX (AKTOPOB, 0OpaTHMble peakiuu. XUMHUUeCcKoe
paBHOBecue. DaKTOPHI, BAUAIOLIE Ha COCTOSTHME XUMUYeCKOro paBHoBecud. [Ipranmn Jle [latenbe.

OnekTpoauTHueckas auccoruanysa. CUibHbIe W ciadbie 3/1eKTpoanuThl. Cpeila BOAHBIX PACTBOPOB BeIIeCTB:
KUCJIasi, HelTpasibHasi, 11e/I0uHasl.

OKuC/IMTe/IbHO-BOCCTAHOBUTE/IbHbIE PeaKLIUH.

JKcnepuMeHTa/IbHbIE MeTOABI M3yYeHUs] M MX MpeBpallieHusi: JeMoHCTpauus Tabmury «[leprioguueckas
cucTeMa XMMUUeCKuX yieMeHToB [I.V1. MeHpeneeBa», u3yueHre Mojie/iel KPUCTAI/IMYeCKUX PeLIEToK, Hab/roieHue 1
OTMCAaHWe [IeMOHCTPALIMOHHBIX W J1aDOpaTOPHBIX OMBITOB (pa3/ioXKeHHe TMePOKCHAA BOJOPO/ia B TMPUCYTCTBUU
KaTasm3aropa, Orpe/ie/ieHre Cpeibl PACTBOPOB BEIIECTB C TOMOIIBI0 YHUBEPCATLHOTO UHAWKATOPA, Peaklii NOHHOTO
obMeHa), MPoBe/ieHre MPAKTHUeCKOH paboThl «B/usiHUe pa3iuuHbIX (PaKTOPOB Ha CKOPOCTh XUMUUECKOM
peaxLn».

PacuérHble 3aaun. PacuéThl 10 ypaBHeHUsIM XMMHUYECKUX PeakLUii, B TOM YMC/ie TEPMOXUMUUECKUe PaCUéThl,
PacyéThl C UCI0JIb30BaHKeM TOHSATHSL «MacCOBasi [0S BellleCTBa».
Heoprannueckasi XuMusi
Hewmetamel. ITonokeHre HemeTannoB B [leproguueckoil cucteme XuMudeckux syiemeHToB [I.M1. MeHzeneeBa u
0COOEHHOCTH CTpOeHMsi aTOMOB. (Pu3MuecKuWe CBOMCTBA HEMeTa/yIOB. AJIIOTPONMsS HEMeTa/UIoB (Ha MpuMepe
KHCI0pOJa, cepbl, dpocdopa u yriepoa).

XuMHUUecKre CBONCTBA Ba)KHEHIITMX HEMETA/JIOB (Ta/IoTeHOB, Cephl, a30Ta, Gocdopa, yriaepoja U KPeMHUS) U X
coefiiHeHUH (OKCHUJ0B, KUCJIOPOACOAeP KallUX KUC/IOT, BOAOPOJHBIX COeIUHEHUN).

IIpumeHeHNe BayKHENIINX HEMETAJIZIOB U UX COe/JUHEHUI.

Mertannbl. [TonoxxeHue MeTa/uioB B Ilepronueckol cucTeMe XUMHYeCKUX 37eMeHTOB [1.M1. MeHjeneeBa.
OcCo0eHHOCTH CTPOeHUsT 3JIEKTPOHHBIX 000/I0ueK aTOMOB MeTa/uioB. O0Iiue ¢usnueckre cBoiictBa MeTa/uioB. CriiaBbl
MeTaJUIOB. DJIEKTPOXUMUUECKUM PsiZ HAIlpsDKeHU MeTaslIoB.

XuMHUUecKre CBOWCTBA BaKHEWIIMX METa/UIOB (HAaTpHUM, Kasui, KalbLMi, MarHUM, aJlOMUHUN, LIUHK, XPOM,
JKere30, MeZlb) ¥ UX COeJUHEeHHH.

O61mupe crnocobbl nonyueHus: MeTauioB. Memannypeus. Koppo3usi memannos. Cnocobbl 3auyumbi 0m KOppo3uu.
TpumeneHue memannos 8 bbimy u mexHuke.

JKcrnepuMeHTa/IbHbIe MeTO/AbI U3yUeHHUsI BellleCTB M MX NpeBpaleHuil.

W3yueHnue KosueKuu «MeTasutbl U CIUIaBbl», 00pa3l{0B HEMETa/JIOB, PellleHne KCIepUMeHTaNbHbIX 3ajad,
HaOJI0/IeHre Y OTMCaHKe JeMOHCTPALMOHHBIX M J1Jab0paTOPHBIX OMBITOB (B3aMMO/IEHCTBHE TMIPOKCHA alFOMUHUS C
pacTBOpamMH KUC/IOT U I1le/iodeli, KaueCTBeHHbIe peaKL[ii Ha KaTUOHBI MeTasljIoB).

PacuérHbie 3ajaun. PacuéThl Macchl BelllecTBa Wi 06bEéMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YuacCTBYIOIIMX B PEAKIMM BEIeCTB, pacuéTbl Macchl (00bEMa, KOIMYECTBA BEL[ECTBA)
MPOJYKTOB peakLiH, eC/id OJHO U3 BellleCTB UMeeT PUMEeCH.

Xumus M )KU3Hb

Posib XuMKK B 00€CIIeUeHHH SKOJI0rMUeCKOM, SHePreTUUeCKO U MHUIeBOM 0e30MacHOCTH, Pa3BUTUN MeJULIMHEL.
IToHsATHE O HayUHBIX METO/AaX [03HAHUS BelleCTB U XMMUYEeCKUX peakLivii.

IpeacTaBenus: 06 0OLIMX HAYYHBIX MPUHLIMIIAX TPOMBILUIEHHOTO TIOJTyYeHUs] BAXKHEHIIINX BeIeCTB.

UenoBeK B MUpe BellleCTB U MaTepuasioB: BayKHeHIIIlie CTpOUTe/IbHbIe MaTepHasibl, KOHCTPYKL[MOHHBIE MaTepUasbl,
KpacKy, CTeK/lo, KepaMWKa, Marepuaibl [ji 3JeKTPOHWKW, HaHOMaTrepuasbl, OpraHWuecKhe W MHUHepajbHbIe
ya00peHwUs.

XUMUsi U 3[[0POBbe Uei0BeKa: MpaBW/a MCII0/Ib30BAHUS JIEKapCTBEHHBIX IperapaToB, rMpaBuia 6e30rmacHOro
WCTI0/Th30BaHKS TIPETIApaTOB OLITOBOM XUMHUH B TTIOBCEJHEBHOM JKU3HH.

MexnipegMeTHbIe CBA3U

Peanmu3zauusi MeXrpegMeTHBIX CBsi3el IpU W3yueHWM oOlIeld W HeopraHWuecko xwmuu B 11 kiacce
OCYILIEeCTBJISIETCSl Yepe3 KCIO/Ib30BaHHe KakK OOIIMX eCTeCTBEeHHOHAYUHbBIX TMOHSATHH, TaK W TIOHSTHH, SBISIOLIMXCS
CHUCTEMHBIMHU [I/ISI OT/e/IbHBIX TIPeJMETOB eCTeCTBeHHO-HayYHOT' 0 LIMKJIa.

OO1ye ecTeCTBeHHO-HAyUHbIe TIOHATHS: HAayuHbIM (DakT, TUIOTe3a, 3aKOH, TEOpUs, aHaIu3, CHUHTE3,
K/IaCCU(UKALUSI, TIEPUOJUUHOCTD, HAb/I0/IeHre, IKCIIePUMEHT, MOZIe/IMPOBAHKE, U3MEPEHUE, SIBJIEHUE.

®usrKa: MaTepus, SHeprusi, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII, PaJUOAKTUBHOCTb, MOJIEKYIa,
SHEpreTUUeCKUil ypOBeHb, BEIIECTBO, Te0, 00BLEM, arperaTHoe COCTOsSIHHE BelecTBa, (hU3MUecKue BeMUUMHBI U
e[IUHULIBI UX U3MepeHUsi, CKOPOCTb.

Buonorusi: KieTka, opraHu3sm, 3KocucreMa, 6rocdepa, Makpo- ¥ MUKpO3JIeMEHThI, BUTAMUHBI, 0OMEH BelecTB B
opraHusmMe.

I'eorpaduisi: MUHepaJsibl, TOpHBIe TIOPO/BLI, M0JIe3HbIe UCKOTIaeMble, TOTUIMBO, PeCYPCHI.

TexHosorusi: XUMHUUECKasi TPOMBILITIEHHOCTb, MeTa/UTyprusi, IPOU3BO/ICTBO CTPOUTEBHBIX MaTepHasioB,
Ce/IbCKOXO035IICTBEHHOe  TTPOM3BO/ICTBO, THWIIeBas TMPOMBILUIEHHOCTh, (apMarieBTUUecKass TPOMBIIUIEHHOCTb,
TPOU3BOJCTBO KOCMETUUECKHWX TMpernapaTroB, TMPOM3BOACTBO KOHCTPYKLUMOHHBIX MaTepuajoB, 3J/IeKTPOHHas
TPOMBIL/IEHHOCTb, HAHOT@XHOJIOTUU

BbinosiHeHHe NpaKTHYeCKOH YacTH NMPOrpaMMbl
10 xknacc
IMpakTrueckasi pabora Ne 1. «[TosyueHue 3TUIEHA U U3YUYEHHE €T0 CBOHCTBY.



IMpakTrueckasi pabora Ne 2. «CB0oICTBa pacTBOpa YKCYCHOM KUC/IOThI».
KoHTposibHbIe paboThl — 2
Wtorosas pabora - 1

11 xmacc
IMpaktuueckas pabora Ne 1. «BusiHYe pa3IUUHBIX (PaKTOPOB Ha CKOPOCTh XUMUUECKOH PeaKLdm».
ITpaxtuueckas pabora Ne 2. «PellieHue 3KCrieprMeHTaNbHbIX 3a7iau 110 TeMe «MeTasuibl».
I[Tpaktuueckasi pabora Ne 3. «PellieHre sKCrlepUMeHTaIbHBIX 337iau 1o TeMe «HemeTtasuibi».
KoHTposibHbIe paboThI — 2
Wtorosas pabora - 1

IJIaHUpPYeMble pe3y/IbTaThl 0CBOEHHUs y4eOHOro nmpeMeTa, Kypca;

JIMUHOCTHBIE pe3y/IbTaThl

@®T'OC COO ycraHaBnuBaet TpebOBaHUs K pe3y/ibTaTaM 0CBOEHMs 00YUaroIIMMKCS TIPOrPaMM CpeJJHero obiero
o0pa3oBaHust (IMUHOCTHBIM, MeTarpeJMeTHbIM U TIpeMEeTHbIM). HayuHO-MeToquuecKod OCHOBOW [Jisi pa3paboTKu
M/IaHUPYEMBIX pe3yJ/IbTaTOB OCBOEHHS ITPOrpaMM CpeAHero o611ero 00pa3oBaHUs SB/ISIETCS CHCTEMHO-/IesITe/IbHOCTHBIN
MojXoA. B COOTBETCTBMU C CUCTEMHO-[esITeJIbHOCTHBIM MOAXO0J0M B CTPYKTYpe JIMUHOCTHBIX Pe3y/bTaTOB OCBOEHUS
ripeiMeTa «XVMHs» Ha YPOBHe cpefiHero o6ijero o6pa3oBaHus BbleneHbl C/leyIOLHe COCTaBIISIOILHe:
- OCO3HaHMe OO0ydaroIUMHCS POCCHHCKOW TPaKJAaHCKOM WIEHTUYHOCTH — TOTOBHOCTM K CaMOpPAa3BUTHIO,
CaMOCTOSITe/IBHOCTH 1 CaMOOTIpe/ieJIeHHI0;
- HaJInuMe MOTHBALUM K 00yUeHHIo;
- eCTeCTBeHHOE pa3BUTHe BHYTPEHHHX OPraHOB, CK/IOHHBIX K TIOSIBIEHUIO M €CTeCTBEHHOMY pPa3sBUTHIO eCTeCTBEHHbIX
HayK;
- TOTOBHOCTb W CK/IOHHOCTb K DYKOBOJCTBY B CBOeil [esITelIbHOCTU L|eHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMU,
BBI3BIBAIOIIMMH L[eJIOCTHYIO CUCTEMY XMMHUYeCKHX 00pa30oBaHui;
- Ha/IM4Ye NPaBOCO3HAHMS YKOIOTMUeCKOl KyJIbTYPhI M CTIOCOOHOCTH CTaBUTh L€/ U CTPOUTD JKU3HEHHBIE T/1aHBL.

JIMYHOCTHBIE Pe3y/IbTaThl OCBOEHHUS MpeAMeTa «XUMHs» AOCTUIAIOTCSA B UHCTBE yueGHOW U BOCITUTATENbHOM
JlesITe/IbHOCTH B COOTBETCTBUU C T'yMaHUCTUUYECKHUMH, COLMOKY/IbTYPHBIMH, [YXOBHO-HPaBCTBEHHBIMU L|EHHOCTSIMU U
ujeaaMi POCCUHCKOTO TPaXKJAHCKOTO OOILecTBa, TMPUHATBIMM B OOLIECTBE HOPMAaMM W TPAaBW/IAMH TOBEJEHUS,
CIIOCOOCTBYIOLMMH ~ TIPOLleCCaM  CaMOIIO3HAHHMS, CaMOpa3BUTHsT W HPABCTBEHHOIO CTAHOB/IEHHS JINUHOCTH
o0yyJarommxcsi.

JIMYHOCTHBIE pe3yJ/bTaThl OCBOEHUS IpeMeTa « XUMUs» OTPaKatoT C(hOPMHUPOBAHHOCTh OIIbITa [103HaBaTeIbHON U
MPaKTHUECKOU [1eTeTbHOCTH 00YYAarOIUXCs 10 Peaii3aliii MPUHATHIX B 001IeCTBE LIEHHOCTEH, B TOM UKC/Ie B YaCTH:
1) rpakJaHCKOro BOCHUTAHHUSA: OCO3HAHHUS OOYUArOLIMMUCS CBOMX KOHCTUTYLMOHHBIX IpaB U 00s3aHHOCTEH,
TIpeJCTaB/AeHNsl O COLMAIbHBIX HOpPMaxX W IpaBW/IaX MEX/IUYHOCTHBIX OTHOLLIEHWHA B KOJUIEKTUBE; TOTOBHOCTH K
COBMECTHOM TBODYECKOH [JesTe/bHOCTH IIPH CO3JjaHHUM Y4eOHBIX TPOEKTOB, pelleHUd yueGHBIX M TI03HaBaTe/bHBIX
3a71ay, BBITIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB; CTIOCOOHOCTH BOCIIPUHMMATH M MPUHUMATh MOTHBBI, HAMEPEHUs],
JIOTUKY Y apryMeHTBI IDYTHUX MPY aHa/lx3e pa3/MuHbIX BUIOB YUeOHOH [esTelbHOCTY;

2) NaTPHOTHYECKOr0 BOCIHMTAHHMA: LIEHHOCTHOIO OTHOLIEHMS K TIOCTWKEHWI0O W HayuyHOMY Hac/e[0BaHUI0
OTeueCTBeHHOW XMMUM; TIPUBOJSAT K OCYIIeCTBI€HHUIO B 06/1aCTH TBOPUECTBAa U MPaKTUYeCKOTo NpHMeHeHHs1 061acTH
XUMWHM, OCO3HaHHS TOrO, UYTO AOCTWKEHHUsS HayKU eCTb pe3y/bTaThl [JIUTE/bHBIX IEePCIIeKTUBHBIX, KPOMOTIUBBIX
3KCIIePUMEHTA/IbHBIX, Pery/sipHbIX paboT yuéHBIX M INOMCKOBBIX NPAKTHK; WHTEpeC W IMO3HaBaTelbHbIX MOTHBOB B
TIOTyYeHUH U TIOC/IeIyIoIeM aHaiu3e HHQOPMAaLK O Mepe/ioBbIX JOCTHKEHUSIX COBPEMEHHOM 0TeUeCTBeHHON XUMUU;
3) AyXOBHO-HPaBCTBEHHOr0 BOCHHMTAHUA: MOPAJBHOIO CO3HAHHs, STHUECKOTO IOBe/|eHHs]; CTIOCOOHOCTb OL|eHUBATh
CUTyaLuy, NIpUHMMATh c XUMHUYECKVUMHU SIBJIEHUSIMU,
Y NIPYHMMAaTb OCO3HAHHbIE pellleHHs, OPUeHTUPYSICh Ha MOpPa/IbHO-HPaBCTBEHHbIE HOPMBI U 1JeHHOCTH; OlleHKa OL{eHKH
COOCTBEHHOTO TIOBe/IeHVsI U TIOBe/IeHHsI CBOMX TOBApHILEH C MO3ULUSIMHU TICHXUYeCKUX M TIPABOBBIX HOPM M OCO3HaHHe
TI0C/Ie/ICTBHM TTOCTYTIKOB;

4) hopMupoBaHKe Ky/JIbTYPbI 3[OPOBBSI: 0XBaT OKPY>Karolllel cpezbl U Ge3omacHoro obpasa )Ku3HHU, He0OXOAUMOCTh
OTBETCTBEHHOTO OTHOLIEHWsI K eCTEeCTBeHHOW >KM3HH U TCUXHUYECKOMY 370POBBIO; BBISIBJIEHMsI MPaBU/I 0e30I1acHOTOo
obpaltieHusi ¢ obpaleHUssMA B ObITY, MOBCEJHEBHOM >XKU3HH W B TPYAOBOW [eATebHOCTH; MOHMMAaHWE L[eHHOCTH
MIPaBW/ILHOTO U KOJUIEKTUBHOI'O 0€30TacHOro TOBe/jeHUs] B OTHOLIEHWH OITaCHBIX ISl 3710POBbSI U JKU3HU JHOZeH;

OCO3HaHuA HOC]IQACTBI/II‘/’I Y HEIpUATHSA BPeOHBIX IMMTPUBBIYEK (yHOTpe6HEHI/IH aJ/IKOroJiss, HApKOTHUKOB, KypeHI/IH);



5) TPy/OBOr0 BOCIMTAHHS: KOMMYHMKATUBHOW KOMIIETEHTHOCTH B YueOHO-HCC/Ie[0BaTe/IbCKOW [IeATe/bHOCTH,
00II[eCTBEHHO IT0/Ie3HOM, KPeaTUBHOM U JIPYTHX BHAX JEATeJbHOCTH; YCTAHOBKH Ha aKTWBHOE yuacTHe B PelleHHH
MpaKTUYeCKUX 3a/lay COLMaJbHOM HarpaB/ieHHOCTH (B paMKax CBOero K/jacca, LIKOJbl); UHTepeC K MpPaKTUYeCKOMY
MPUMEHEHUI0 TIPOPeCCHil MPUMEHUMBIX CITOCOOOB, B TOM UKMC/Ie HA OCHOBE TIPUMEHEHHs MPeJAMETHBIX 3HAHWUH 110
XUMWH; JIFOOW K TPYAY, JIFOOU TPYZa W Pe3y/bTaThl TPYJOBOW [eATeJbHOCTH; FOTOBHOCTh K OCO3HAHHOMY BBIOODY
WH/IMBU/ya/bHOW TpaekTopuu obpa3oBanus, Oyayiieii mpodeccuit U BO3MOXKHOCTY PeaT3alivi )KU3HEHHBIX T/IaHOB C
YU6TOM JIMUYHOCTHBIX MHTEPECOB, CTIOCOOHOCTH K XMMUU, MHTEPECaM U MHTepecam 00111eCTBa;

6) 9KOJIOTHUYECKOr0 BOCHHMTAHHMA: SKOJOTHUECKHA pAI[MOHANLHOTO OTHOIIEHWS K TMPUPOJie, KAK HCTOUHHKY
Mpec/iefIoBaHUs JKU3HU Ha 3emje; OXBaT [JI0DABHOrO XapakTepa 93KOJIOTMUeCKUX MpobjieMm, Hcc/iejoBaHue
9KOHOMHUECKHX TPOI[ECCOB COCTOSTHUSI TIPUPOJHOM M COIMANbHOW Cpe/bl; OCO3HAHMS IMOJIe3HOCTH HCIIO/h30BaHHS
XUMHUH [OJI pEH_IEHI/IF[ BOHpOCOB eCTeCTBeHHOIr o HPHPOAOHOHLBOBHHHH; HEHpI/IHHTHH Mep, CBS3aHHBIX C Oprma}omeﬁ
MPUPOZIHOM Cpe/ol; Ha/lMuKMe pa3BUTOTO SKOJIOTMUECKOTO MBIIIEHHs], 9KOJOTHUECKON HArpaBjIeHHOCTH, OIIbITa
AedaTe/IbHOCTH 3KOJ'[OFH‘I€CKOi;I Hal'[paB]'[eHHOCTI/I, HPOHBJIHI-OH.IEFOCH CTpeMJ'IEHI/IEM K LIyBCTBy HOBHaBElTE]'[I:HOﬁ,
KOMMYHHUKATHBHOW UM COLIMABHOMN MTPAaKTUKH, CKIOHHOCTH U TIPOSIBJIEHHST aKTUBHO HabJTF0/[aeMO# Ky/IbTYpPbI HIE0/I0T MU
xemMoobuw;

7) LeHHOCTH HAYYHOT0 Mo3HaHus1: CHOPMUPOBAHHOTO MUPOBO33PeHHSs, 00/1aJAf0II[Er0 BHICOKMM YPOBHEM Pa3BUTHS U
Haquoﬁ KapLepLI; OXBaTa CHeL[I/I(l)I/IKI/I HayKI/I KaK HayKI/I, OCO3HaHU4A ee pOJ'[I/I B eCTeCTBEHHOro Haquoro MBIIIJIeHUS,
YCTaHOBJIEHHS 11€/IOCTHOTO TIPE/ICTaB/IeHHsT 00 OKPY’KAIOI[eM MUPEe KaK O e[IMHCTBE IIPUPO/IbI ¥ UeIOBeKa, B IMO3HAHUM
TIPUPOJHBIX SIBIEHWM W pelleHnW TpobseM coOpaHUsl COBOKYITHOCTH; YJOB/IETBOPEHHOCTH TIOTPeOHOCTAMH B
BOCTIDUSATUN OKPY’KAIOIIeH Cpeibl [jii COBPEMEHHOW I[MBU/IM3AL[MUA: B €€ TYMaHHUCTHUECKOW HarpaB/eHHOCTH |
BLICOKOI‘;I CTeIleHW BaXXHOCTH B JOCTIDKeHHUH l'IOCTaB]'[eHHOi;I nean MaTepHaJILHOfI Ky]II:TprI, JOCTDKEHHHU OOCTH)KEeHHS
YCTOMUKMBOTO pa3BUTHsI UeI0BEUECTBA — CHIPHEBOM, MPUPOJHON, TIPUPOJHOW U 3IKOJOrMUECcKOH 6e30MmacHOCTH, B
Pa3BUTHH 3[I0POBbsi, BOCCTAHOBIEHUH YCIOBUH 0JIaronpUsTHON OKpY)Karoljeld cpeibl 1 KOM(OpPTe OKPY>KatoLlel cpejibl
JKU3Hb KaXKIOro wieHa OOIIeCTBa; BbIABMIEHHWE HAYUHBIX (AaKTOB OOHAPY)KEHHs], BbIABIE€HWE B OCOOBIX HayKax,
CMOCOOHOCTH WCIO/b30BaTh 3HAHUS /ISl aHalM3a W eCTeCTBEHHOTO WCII0/b30BaHUsA OKPYXKAIOL[ero Mupa Hu
BEPOSITHOCTb WX BO3HWUKHOBEHHMsI B HApYIIEHUSX, CHOCOOHOCTH CAMOCTOSITEJIBHO HCIIO/IB30BaTh XHMHUECKHE
>KM3HEHHbIe 3HAHWs Uil pelleHHs Tpo0jeM y MasoTpU3HaHHBIX AeTeld; WHTepeC K TMO3HAHWIO HCC/Ie/[0BaTeIbCKOM
JIeATeNIbHOCTH; TOTOBHOCTh M CIOCOGHOCTH K TMOCTOSIHHOMY BOCCTAHOB/IEHWIO W CaMOOOpa30BaHUIO, K AKTUBHOMY
HO]IyLIEHI/II-O HOBBIX 3HaHI/Iﬁ 110 XUMHWHU B COOTBETCTBUU C XU3HEHHBIMU l'[pI/IBHaKaMI/I; I/IHTEpeC K 0CO6€HHOCTHM pr,qa B

pasnuuHbIX chepax npodecCUOHaNTBHON [1eaTe/IbHOCTH.

MeTtanpeameTHbIe pe3y/IbTaThl
MertanpeMeTHble pe3y/JbTaTbl OCBOEHHsI yueOHOro npegMmera «XUMHsI» Ha ypOBHe cCpefiHero obpa3oBaHus
BKJIFOUAIOT:
3HauKMMble i1 (DOPMHUPOBAHWSI MHUPOBO33DEHMs OOYUAOIIUXCS MEXIUCLUUIUIMHAPHBIE (MEXITPeIMETHBIE)
o01eHayuHble TIOHATHS, OTPaKaroLie 0COOEHHOCTH KapTUHBI MUpa U criel{udruecKkre MeTo/bI 03HAHUS, TpeOyoie
M3yueHus B 0COOBIX HayKaX Teopusi, NCC/ie/joBaHNe, Hab/roieHre, n3MepeHue, SKCIIepUMEHT U [IpyTHe);
YHHBepcasbHbIe yueOHbIe JelicTBUS (TT03HaBaTe/IbHble, KOMMYHHUKATHBHBIE, eIy ITUBHbIE),
¢hopmupoBanre hopMUpoBaHus (PYHKLMOHATBEHON IPAaMOTHOCTH M COLIMATbHOM KBaTMUKALUKA 00yYaroIInXCs;
CII0COOHOCTH 00YJaroLMXCsl UCIIOIb30BaTh OCBOEHHBIE MeXXAUCLWIUIMHAPHbIE, MUPOBO33peHUeckKre 3HaHWS U
YHUBepCa/bHbIe yuebOHbIe JeHCTBUS B MO3HABATEILHOMN U COL[MANbHOM TIPAKTHKE.
MeTanpegMeTHbIe pe3y/bTaThl OTPAKEHUSI B/IaZieHWs] yHUBEPCAJbHBIMU YueOHBIMU I03HABaTe/bHBIMH,
KOMMYHUKATHBHBIMU U PEr'yISTUBHBIMU JIeACTBUSMH.
BJiiajieHue yHHBepCa/IbHBIMH Y4eOHBIMY N03HaBaTe/IbHBIMH /IeICTBUAMM:
1) 0Oa3oBble MO0OYHBIE JEHCTBHSA: CAMOCTOSATELHO CHOPMY/IMPOBATh U aKTyaM3UPOBaTh
1po06JieMy, BCECTOPOHHE ee 0()OPMUTh; OTIPe/Ie/IUTh LIeib [esITe/IbHOCTH, 3a[,aBaTh IlapaMeTphl M KPUTEPUU UX
JIOCTVDKEHMS], COOTHOCUTH pe3y/bTaThl JesITebHOCTH C TOCTaB/eHHBIMM LieMsM{; NMPU OCBOEHUU 3HaHUM
TpHUeMbl JIOTMUECKOTO MBIIUIEHHSI — BbIJE/SIOT XapaKTepHble MPU3HAKM IIOHATUH W TIPOSIB/SIIOT X
B3aMMOCBSI3b, MHOT/]A WCIMOJB3YIOT TOHATHA A/ OObACHEHUS peqkux (PakTOB M MPUOOPETEeHWH; SIBJSeTCs
OCHOBaHMEM M OCHOBaHHEM [l MCK/II0UeHHs] U3 COCTaBa HacesjleHUs] U HaceseHus]; CJieJ[CTBUEM TPUYMHHO-

CJ/1e CTBEHHBIX CBsI3eit MeXAy H3yUdeMbIMU SABJ/IEHUAMU; CTPOUTL SABJ/IEHHUA PACCYXAEHUA (I/IHrquTI/IBHBIe,



AeOYKTHUBHBIE, TII0 aHa]IOFI/II/I), BBIABJIATH Ha6n}0,qu1/m U TpOTHUBOpEYUSa B Ha6JI}O,Z[aEMbIX sSABJIEHUAX,
(hopMynupoBaTh IIPUCYTCTBUE U TIPUCYTCTBUE; IPUMeHeHHe B IIpoLiecce M03HaHUs, UCII0/Ib30BaHHe B XMMHKO-
CHMBOJIMYECKUX (CI/IMBO]'IHLIQCKI/IX) MoJessax, HpQOGpEBOBLIBElTb MOJe/IbHbIe TIpeACTaB/IEHUS — XUMUYeCKUN
3HaK (CHMBOJI) 37IeMeHT, XMMHuecKasi (opMyra, pacripefieieHle XUMAYeCKUX PeakL{ui — Mpy UCC/eoBaHUN
TI03HaBaTe/JIbHBIX W TIPDAKTUYECKWX 3a/iay, IIpUMeHeHue O6Hapy)KEHHbIX MOe/JIbHbIX Hpe,C[CTaB]'[eHI/Iﬁ AJid
BbISIB/IEHUS] XapaKTepHbIX [IPU3HAKOB M3yuaeMbIX siBjieHUH 1 BocTouHoi Asuu.
2) Oa3oBble MCC/IEAOBaTe/bCKHEe JeHCTBHA: B/AJleTh OCHOBAMH METOJOB HAy4YHOTO TMO3HAHUS OTPaB/eHUH |
XUMMYeCKUX BellecTB; (OpPMy/IMpOBaTh LeJd U 3aJadd HCCIefOBaHMS, II0CTaBIe€HHblE M CaMOCTOSITENBHO
chopMyMpOBaHHBIE BOIIPOCHI B KayecTBe WHCTPYMEHTa TO3HAHUS W OCHOBBHI i (DOPMUPOBAHUS KOHIIEIMIAU 10
NPaBUNBHOCTH BBIJBUTAEMbIX CYXK/|EHUM; B/aZleTb HaBbIKaMM CaMOCTOSITE/IbHOIO IUIAHWUPOBAHUS U IIPOBe/EHHUs
YUEHUUYECKUX IKCIIEPUMEHTOB; MPUOOpPETeHHe OIbITa HAyuyHOH HCC/Ie0BaTe/IbCKOW W TPOEKTHOH [eATe/bHOCTH,
BO3MOYKHOCTb TIPOBeJIeHUsI M T'OTOBHOCTb K CaMOCTOSITE/IbHOMY IIOMCKY MeTOZOB peIlleHUs] NPaKTUUecKHuX 3aad,
TIpMEeHeHKe pa3/IMYHbIX METOZI0OB ITO3HAHWUA.
3) pabGora c uHpopMammei: OpHUEHTUPOBATbCS B pAa3/MUHBIX HCTOYHMKAX HH(OpManuu (HayyHO-TIOMYJIsIpHAst
JUTepaTypa IO XWMHUYECKOMY COZAEP)KaHWIO, CIpaBOYHBIE T[OCOOUs, pecypchl VIHTepHeTa), aHalIU3MPOBATh
MH(GOPMALIMIO O pa3/MuHbIX BHUAAX W (opMax Ipe/CTaB/eHUi, OLleHHBaTb ee Hajlule U HeIpOTHBOPEUMBOCTE;
¢dopMyny pacciieoBaHUsS U MPUMeHeHHe Pa3lMYHBIX METOJO0B TIPH PO3bICKe U 0TOOpe MHQOpPMALWH, MPOXoje uepe3
oOpasoBare/bHble YUpeXIeHUs [Jis1 pelleHs Ipo0jeM TsDKeJOro THUMa; NpUoOpeTaTh OIBIT MCIOJ/Ib30BaHUS
I/IHCI)OpMElL[I/IOHHO—KOMMYHI/IKaTI/IBHLIX TeXHOJIOTUN 1 Pa3/IMYHBIX MMOMCKOBBIX CHUCTEM; CaMOCTOATE/IbHO BLI6I/IpElIOH.[yIO
ONTUMa/IbHYI0 (OpMy IpeZcTaBieHUsl WH(opmaruu (cxembl, rpadyKy, AUarpaMmbl, TabWIbl, PUCYHKH U ApYrue);
HCII0/Ib30BaTh HEly‘-IHI:IfI A3BIK B KaueCTBe CpeACTB IIpU pa60Te C XUMHUYECKHMMHU CCbUIKAMU: TIDUMEHSATH
MeXIpeiMeTHble (du3nueckre M MaTeMaTHuYeCKWe) 3HAaKW M CUMBOJBL, (opMynbl, abOpeBHaTypbl, HOMEHK/IATYpy;
WCIIO/b30BaTh U MPeo0pa3oBhIBaTh 3HAKO-CHMBOJIUECKHE CPeACTBA HarISAHOCTH.

BiiajeHne yHHBepCalbHBIMM KOMMYHHKAaTHBHBIMH AeHCTBHSIMH: 33/|aBaTb BOIIPOCH IO CYIIeCTBYIOLIEH
obcyxaaemort TeMe B [uaore xoJa
WunM  oOCy)K[eHUsl, BbICKasblBaThb WZeW, (OPMYJHPOBaTh CBOM IIPE/JIOKEHUs] OTHOCHUTENBHO BbIIIOJHEHUS
TpeJIOKeHHOM  3a/jaud; BBICTYTAIOLIEro C TIpe3eHTalL[eld pe3yJbTaTOB TI0 TI03HAaBaTeJbHOW JesTebHOCTH,
He3aBUCHUMOW WM BBIYMC/ISIEMOM CO CBEPCTHHKAMH IIPU BBIIOJHEHWH XHMHUECKOI'O 3KCIIepHMEeHTa, [1paKTH4ecKou
paboThl MO WCC/IeJOBAHUIO CBOWCTB M3y4yaeMbIX peaym3aluii, 00pa3oBaTelbHOTO TMpOeKTa W (OPMYTHUPOBKH TIO
pe3yibTaTaM  MCC/e[JOBaHWM,  IpOBeAEHHBIX A COr/acoBaHWsi — Xxofa  pabor B 0OCyxk[eHUsx
1 00CY)KIEeHHSIX.

BiiajjeHne yHHBepCaJIbHBIMH PeryJIATHBHBIMM /[eCTBUAMH: CaMOCTOSITE/ILHO IJIAaHMPOBAaThb U Pa3BUBATh
CBOIO TIO3HABAaTe/IbHYID AaKTHBHOCTb, OL|EHWBATh ee LieJId W 3a/jaul, KOHTPOJMPOBaTb U MO Mepe HeoOXOAUMOCTH
KOPpPEeKTHPOBATh IIpeAIio/iaraeMblii ajJropuTM JeMCTBUM NpU BBIOJHEHUM HCCIef0BaHWN W WCCIef0BaHUM 3afady,
HauboJiee 3KCMIEPUMEHTATBHBIN CIIOCO0 MX pelIeHus C YUETOM TIOTyYeHHs] HOBBIX 3HAHHH O COZIeP)KaHWUH BEILeCTB U UX

OL|€HKaX; pa3BUBAETCsA CAMOKOHTPOJIb cBoei AedATe/IbHOCTH Ha OCHOBe CaMOdHa/IM3d U CAMOOLIEHKHU.

IIpesMeTHBIE pe3y/IbTaThI
10 KVIACC

[TpepMeTHbIe pe3ysbTaThl OCBOeHUs1 Kypca «OpraHuyeckasi XUMHUs» OTPaXKaloT: CHOPMHUPOBAHHOCThb
TIpe/iCTaB/IeHHii 0 XMMHWUYEeCKOM COCTaBIISIIOIIeH ecTeCTBeHHOHAyYHOM KapTHHBI MUPA, PO XWMHUHM B I103HAHUU
SIBJIEHUI TIpUPOJbI, B ()OPMHUPOBAHMM MBIIUIEHUS] U KYJbTYPbl JMYHOCTH, eé (YHKL{MOHANbHOM IPaMOTHOCTH,
HeoOXOJMMOH /17l pelleHrs TIPAKTHYEeCKUX 3a/jau ¥ 9KOJI0THUeCKH 0O0CHOBAHHOTO OTHOILEHHS K CBOEMY 3[0POBBIO U
NPUPOZIHOI CpeZie; BlajieHWe CHUCTEMOW XMMHYeCKUX 3HaHWM, KOTOpas BK/IOYaeT: OCHOBOIIOJIArarolljfe IOHSTHS
(XMIMUUeCKuid 3/1eMEeHT, aTOM, 3JIeKTPOHHas 000JI0UKa aTtoma, MOJIeKYyJid, BaJleHTHOCTb, 3JIeKTPOOTPULIATETBHOCTD,
XUMHYecKasl CBsi3b, CTPYKTYpHasi ¢opMyrna (pa3BépHyTasi U COKpaI|éHHast), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM,
YI7IepO/iHBIN CKeseT, (pyHKUMOHa/MbHAs TPYINa, pajivkasa, W30MepHsi, M30Mepbl, TOMOJIOTUYeCKHUHA psi[i, TOMOJIOTH,
YIJIEBOJOPOJBI, KHUC/IOPOZ, U as30TCoepikalllde COeAVHEHMs, MOHOMeEp, TIIOJMMep, CTPYKTYDHOE 3BEHO,
BBICOKOMOJIEKY/ISIPHBIE COeJJIHeHUsT); TeOPUX M 3aKOHBI (Teopusi CTpOeHuMs1 opraHnveckux BeijectB A.M. bytnepoga,
3aKOH COXPaHEeHHWs MacChl BeljeCcTB); 3aKOHOMEPHOCTH, CUMBOIMYECKUH S3bIK XMMUH; MHPOBO33peHUeCKHe 3HaHWf,

JIe)Kalqre B OCHOBE TNMOHWMaHHWA TNMPUYHUHHOCTHU W CUCTEMHOCTU XUMHUYECKHUX HBHEHHﬁ, (I)&KTOJIOFI/ILIGCKI/IE CBeleHusd O



CBOMCTBAX, COCTaBe, TIOJYYeHUH KW 0e30MacHOM WCIO/b30BaHUM Ba)KHEHIIMX OpPraHWYeCKUX BeIeCTB B OBITY U
NPaKTUUECKOH [1esTe/IbHOCTH UesIoBeKa;

c(hOpPMHUPOBAaHHOCTE YMEHWH BBISBIATh XapaKTepHble [IPU3HAKW IOHSTHH, YCTaHAB/IMBAaTh WX B3aUMOCBS3b,
UCIIOIb30BaTh COOTBETCTBYIOIIME TIOHATHS IIPHM OIMCAHWM COCTaBa, CTPOEHWs. U TIIpeBpallieHui OpraHn4ecKux
coeiHeHuH; chOPMUPOBAHHOCTb YMEHHI HCII0/Ib30BaTh XMMHUYECKYIO0 CUMBOJIMKY ZJIsI COCTaB/IeHUSI MOJIEKY/ISIPHBIX U
CTPYKTYPHBIX (pa3BépHYTOM, COKpAallléHHOM) (OpMyJ OpraHW4YeCKUX BelleCcTB M ypaBHEHHN XUMHUYeCKUX peakLui,
W3rOTaB/IMBAaTh MOJE/N MOJIEKY/T OPraHMuecKUX BeIleCTB [JIsl WUTIOCTPALMM WX XMMHYeCKOTrO M MPOCTPaHCTBEHHOTO
CTPOEHHUS;

c(hOpMHUPOBAHHOCTb YMEHWM yCTaHAB/IMBaTh IPUHA/IEKHOCTh M3YUYeHHbIX OPraHWYeCKHUX BeIleCTB I10 MX COCTaBy U
CTPOEHHIO K OIpe/ie/IEHHOMY KJlacCy/TpyIiiie coefJUHeHNH (YI/1eBOJ0pPO/bl, KUCOPOA, 1 a30TCO/epiKalliue CoeUHeHNs,
BBICOKOMOJIEKYJISIDHBIE COeWHEHMs), /laBaTh WM Ha3BaHUs M0 cucTteMatndeckoii HomeHkmatype (IUPAC), a Takke
NPUBOJUTL TpUBUA/bHBbIE HA3BaHUS OTJeEbHbIX OpraHHMUYeCKUX BelecTB (3TWIEH, TIPONWIeH, aleTHJIeH,
STUMEHTTIMKO/b, T/WLEepHH, (eHom, GopManbiernys, areTaabJerysl, MypaBbHHas KHC/IO0Ta, YKCyCHasi KHCJIOTa,
0JIeMHOBasi KUCJIOTA, CTeapUHOBasi KUCJIOTA, III0K03a, (PYKTO3a, KpaxMmaJl, Lie//I0/103a, IMULKH); chOPMUPOBAHHOCTb
YMeHHUsI OTIpeZie/IsiTh BUbl XMMUYeCKOH CBSI3M B OPraHMUeCKHX CoeIMHeHUsX (OJMHapHbIe U KpPaTHEIE);
copMHUPOBAaHHOCTb YMeHUsI NIPUMEHSTH T0I0XKEeHHsI TeOPUM CTPOEHHsI OpraHnueckrx BeiecTB A.M. BytiepoBa s
OOBSICHEHHsS] 3aBHCUMOCTH CBOWCTB BeILECTB OT MX COCTaBa U CTPOEHHUS; 3aKOH COXPaHEHWs MacChl BelecTB;
copMHUPOBaHHOCTb YMEHHUM XapaKTepHu3oBaThb COCTaB, CTPOeHUe, (pu3MuecKue M XMMHUYECKHe CBOMCTBA TUITMYHBIX
TIpe/ICTaBUTe/Ield Pa3/IMUHBIX KJIACCOB OPraHMUYeCKUX BelecTB (MeTaH, 3TaH, STWUJIEH, MPOIU/IeH, alleTuieH, OyTaareH-
1,3, metunbyraguen- 1,3, 6eH30/1, METaHOJ, 3TaHOJ, STUIEHIIUKO/Ib, IIMLepyH, (eHoJI, aljeTaablerusi, MypaBbUHas U
YKCyCHasi KHCJIOTBI, T/IF0K03a, KpaxMaJl, I[e/UTFJI03a, aMUHOYKCYCHasT KUCJIOTa), WUTFOCTPUPOBATh TeHeTHUYEeCKYO CBSI3b
Me)X/ly HUMH YpaBHEHHUsIMU COOTBETCTBYIOIMX XUMHUUECKUX peaklyii C MCII0/b30BaHUEM CTPYKTYPHBIX (hOpMYJI;
c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTepr30BaTh MCTOYHUKH YTJIEBOAOPOJHOTO ChIpbsi (He(Th, IPUPOJHBINA Ta3, YroJb),
croco0bl MX NepepabOTKM M IpakTU4YeCcKoe IIpUMeHeHHe IPOJYKTOB IepepaboTKy; cOpMHUPOBaHHOCTb YMEHHH
MIPOBOJWTEL BBIUMC/IEHHS O XUMHYECKVM ypaBHeHWsIM (Macchbl, 00BbEMa, KOJMUYECTBa HCXOAHOTO BellecTBa WM
NPOAYKTa peakluy 110 W3BeCTHbIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 HCXOAHBIX BELeCTB WM IPOJYKTOB
peakum);

copMHUPOBaHHOCTb YMEHHUI B/IaJleTh CUCTeMOM 3HaHUM 00 OCHOBHBIX METO/aX HayYHOTO TI03HaHMS, UCII0/Ib3YEMBIX B
XUMWHW TIPY U3y4YeHWH BelLeCTB U XUMUYeCKUX sIBIeHUN (HaOJsrofeHne, U3MepeHre, SKCIIepUMEHT, MOZeNUpOBaHue),
UCIIO/b30BaTh CUCTEMHBIE XMMHUECKHe 3HaHUWs [JIs1 [IPUHATHS DellieHUH B KOHKDPETHBIX J>KM3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C BEIIECTBAMU M WX TMpUMeHeHHeM; C(OPMHUpPOBAaHHOCTbL yMeHHH COOJFO/aTh TpaBW/IA TIOJIb30BaHHUS
XUMHMYeCKO MoCyZAol 1 1abopaTopHBIM 000pyj0BaHMeM, a TaKKe [paBu/a 0OpallleHys C BeljeCTBaMy B COOTBETCTBUU
C UHCTPYKLMSIMHU TIO BBITIOTHEHHIO 1a00PaTOPHBIX XUMHYECKHX OITBITOB;

cOpMHUPOBaHHOCTb YMEHUI IUIAHUPOBAaTh U BBIIOJNHATh XUMHUECKHM SKCIIePUMEHT (IIpeBpallieHHs] OpraHU4YecKUx
BeIleCTB TIPH HarpeBaHWH, TOJyueHHe STH/IeHa W H3y4deHHe ero CBOMCTB, KaueCTBEHHbIe peaKLUH OpraHnyecKHX
BelleCTB, AeHaTypauus 6e/KoB IIpY HarpeBaHWY, LjBeTHble peaklyM 0esKOB) B COOTBETCTBMH C IIPaBU/IaMM TeXHUKH
Oe3omacHOCTH TIpH OOpallleHWHd C BellecTBaMd W JiabopaTOPHBIM 00OpY[OBaHHEM, MPEJCTaB/ISATh pe3y/IbTaThl
XUMHUYeCKOT0 3KCIleprMeHTa B (opMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIMX peaklvii U (OpMY/IMpOBaTh BBIBOAbI HA
OCHOBe 3THX pe3y/IbTaToB;

cOpMHUPOBAaHHOCTb yYMEHHM KPUTMUYECKM aHaJW3UpOBaTh XUMHUECKYI0 HH(OpMAalLMIo, MOMy4yaeMyl W3 pasHbIX
WCTOYHMKOB (CpeZicTBa MaccoBoM uHpopmarun, IHTepHeT U ApyTrX);

copMHPOBaHHOCTb YMeHHH CcOOJ0/aTh MpaBWa 3KOJIOTHUECKU 1ienecoobpasHoro moBefieHUs: B ObITY U TPY/OBOH
JlesITeJIbHOCTH B IIe/sIX COXPaHEeHWs CBOEro 3[0POBbSI M OKPY’Kalolllell NPHUPOJHOM Cpejpl, 0CO3HABaThb OMAaCHOCTb
BO3JeHCTBUsI Ha J>KUBBle OpraHU3Mbl OIpeJie/IEHHbIX OpPraHWUecKHX BellecTB, [TOHMMas CMbICT Tokasartens [T/TIK,
TMOSICHATH Ha MpUMepax Crocobbl YMeHbIIeHHs U TIpeJOTBPALleH s UX BpeJHOr0 BO3JeHCTBHUSI Ha OPraHU3M Ye/IOBEeKa;
JJis1 0OyuaroyXcsi C OrpaHUYeHHBIMM BO3MOXKHOCTSIMH 3/IOPOBbsi: YMeHHe IpUMEHATb 3HaHUs 00 OCHOBHBIX
JOCTYITHBIX MeTOZaX IMO3HaHWsS BeLIeCTB M XUMHUECKUX SIBJIEHWH; A/ CJIenbIX U CMabOBUAAMMX OOYYarOLIUXCS:
yMeHUe HCII0/Ib30BaTh peibeHO TOueuHyo cucTeMy obo3HaueHui JI. Bpaiis s 3arucy xuMudeckux (hopMyil.

11 KJIACC

[TpeaMeTHBIE pe3ysbTaThl 0CBOEeHUs Kypca «O0Ijast 1 HeopraH|UYecKast XUMUsD» OTPaKaoT:



chOpMUPOBAaHHOCTL TPEACTABJIEHUI: O XWMHUECKOM COCTaB/SIOIEN eCcTeCTBEeHHO-HayyHOM KapTWHBI MHpa, PONH
XUMUM B TI03HAaHUM SIBJIEHUI NPUPOJb], B ()OPMHUPOBAHUU MBIIIZIEHUS M KYJIbTYPbl JIMUHOCTH, €8 (PyHKLIMOHATbHOU
rPaMOTHOCTH, HeOOXOAWMOW AJIs PelleHHs] MPaKTUYeCKUX 3aflad M SKOJOrHYeCcKH O0OOCHOBaHHOTO OTHOLIEHHS K
CBOEMY 3/I0pOBbI0 U IIPUPOJHOM Cpefie;

BJIaJleHUe CHCTeMOM XMMWYeCKHUX 3HaHWM, KOTOpas BKJ/IOUaeT: OCHOBOIIOJIATarolye MOHATUS (XUMUYeCKUHN 3J/IeMeHT,
aToM, M30TOM, S-, P-, d- 3/eKTPOHHbIe OpOUTAIM aTOMOB, MOH, MOJIEKY/a, MOJb, MOJISIDHbIA 00OBEM, BaleHTHOCTb,
3JIeKTPOOTPULIATeIHOCTh, CTeNeHb OKWC/IeHWs, XUMHUecKas CBsi3b (KOBa/JeHTHas, WOHHas, MeTa/UInJecKas,
BOJIOPOZIHAst), KpUCTa//IMueckasi pelléTka, TUIbl XMMHUYeCKUX peakL[Ui, pacTBOp, 3/1€KTPOJIUTHI, HEe3/eKTPOJIUTHI,
IeKTPOIUTHUYECKas] [JUCCOLMALUS, OKUC/IUTeIb, BOCCTAHOBUTEIb, CKOPOCTb XMMHYECKOM peakLid, XHMUYecKoe
paBHOBeCHe); TEOPUHN U 3aKOHbI (TeopUs 3/1eKTPOJUTHUECKO! AUccolvaliiy, epuouueckuii 3akoH J1.J1. MeHzeneeBa,
3aKOH COXPaHeHMsI MacChl BellleCTB, 3aKOH COXPaHeHHsl W TMpeBpallleHHs SHepruM NpU XUMHAYEeCKHX peakLUsx),
3aKOHOMEPHOCTH, CHUMBOJIMUECKMH $I3bIK XMMWH, MMPOBO33peHUeCKHde 3HaHHWs, JeXalllde B OCHOBe IOHMMaHUs
TIPUYMHHOCTH ¥ CUCTEMHOCTH XUMWYeCKUX SIBIeHUH, (PaKTO/I0THUYecKre CBe/leHHsI O CBOWCTBAX, COCTaBe, IMOJyYeHHH U
6e3011acHOM HCII0/Ib30BaHUM B)KHEHIIMX HeOPraHNUeCKUX BeIL|eCTB B ObITY 1 IPaKTUYeCKOH AesiTeIbHOCTH Ye/I0BeKa;
c(OpPMHUPOBAaHHOCTE YMEHWH BBISBIATh XapaKTepHble [IPU3HAKW IOHSTHH, YCTaHAB/IMBATh WX B3aUMOCBS3b,
UCII0/Ib30BaTh COOTBETCTBYIOILME TIOHATHSI IIPYM ONMCAHWUM HeOpraHWYeCKWX BellecTB W WX IpeBpalljeHul;
c(hOopMHUPOBaHHOCTb YMEHUI MCIIO/b30BaTh XUMHUECKYI0 CUMBOJIMKY /IS COCTaB/IeHUs] OPMYJI BeIlleCTB U ypaBHeHUH
XUMUYeCKUX peaklui, cucreMaThdyeckytro HomeHknaTypy (IUPAC) u TpuBManbHble Ha3BaHUsS OT/e/bHbBIX
HEeOpraHWYecKHX BelllecTB (YrapHbIW ra3, YIIeKWUC/IBbIN ra3, aMMHUaK, raliéHas U3BecThb, HeraléHas U3BeCTh, IUTheBast
cofia, MUPUT U JipyTrue);

c(hOpMHUPOBAHHOCTb YMEHHU OIpe/ieNIsiTh BaJIEHTHOCTh M CTeTleHb OKMC/IeHUs] XUMHUUEeCKHX 3/IeMeHTOB B COeZMHEeHHSIX
pa3IMUHOro COCTaBa, BUJ, XMMUUeCKOW CBsI3U (KOBa/leHTHasl, MOHHasl, MeTal/iiJyecKasi, BOJOPOJHas) B COeJUHEHUsX,
THUIT KPUCTA/UTNUECKOH peléTK KOHKPeTHOTO BelljecTBa (aTOMHasi, MOJIeKYJIsSIpHasi, MOHHas, MeTa/UTiuecKast), Xxapakrep
Cpe/ibl B BOJHBIX pacTBOpPax HeOpPraHMUeCKUX COeliHEeHU;

c(hOpMHUPOBAaHHOCTh yMEHWH YCTaHAB/IMBATh IPUHAZJIEKHOCTb HEOPraHWUeCKWX BeIecTB I0 HMX COCTaBy K
oTpe/ie/IEHHOMY KJlacCy/TpyIinie coefluHeHUH (TIPOCThble BellleCcTBa — MeTasjlbl M HeMeTa/llbl, OKCH[bl, OCHOBaHWS,
KHUC/IOThI, aM(OTepHbIe THAPOKCH/ABI, COJN);

c(hopMUPOBAHHOCTb YMEHHUI pacKpbIBaTh CMBIC/ TepUOUUeCcKoro 3akoHa [I.J1. MeHjeneeBa U JIeMOHCTPUPOBATh €ro
CHCTEMATU3UPYIOLIYI0, 00BSICHUTEbHYIO U TPOTHOCTHYECKYH0 QYHKIUY;

c(hopMUPOBaHHOCTb YMEHU XapaKTepH30BaTh 3/1IEKTPOHHOE CTPOeHHe aTOMOB XMMHUUYeCKHX 371eMeHTOB 1-4 1epuosioB
[MTepriopryeckoii crucTeMbl XuMAdeckux s1eMeHToB [I.Vl. MeHpeneeBa, MCITO/B3Ysl TIOHATHS «S-, P-, d-371eKTPOHHBIE
opbuTan», «3HepreTUyecKre YpOBHU», OODBACHATh 3aKOHOMEPHOCTU HW3MeHeHHsl CBOIMCTB XMMHUECKHX 3JIEMEHTOB U
HX COeJJUHeHUH 110 eprofaM U rpymmnaM Ilepuoauueckoli ccTeMbl XUMUUECKUX 3/1eMeHTOB [1.11. MeHzeneeBa;
copMHUPOBaHHOCTb YMEHUI XapaKTepH30BaTh (OMMCHIBAThH) 0OLIe XUMUUYeCKHe CBOWCTBA HEOPraHUYeCKUX BelljeCTB
pasMUYHBIX K/IacCOB, MOATBEpPXKJATh CYIeCTBOBaHHe FeHeTHYeCKON CBS3M MeXJy HeopraHWYeCKUMHU BelleCTBaMU C
TIOMOIIIBIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUUECKUX peaKLvii;

c(hOpMHUPOBAHHOCTb YMEHHS KIacCU(UIMPOBATh XMMHUUYECKHe PeakLWH 110 pa3/NuHBIM ITPU3HAKaM (YHC/Yy U COCTaBY
pearvpyroLyx BellecTB, TEIJIOBOMY 3(GQeKTy peakLuy, U3MEHEeHUIO CTelleHell OKUC/eHUsl 3/IeMeHTOB, 0OpaTHMOCTH
PeaKIyy, YYaCTHIO KaTaan3aTopa);

c(hOpMUPOBAHHOCTb YMEHUN COCTaB/IsATh YPaBHEHHUs peakL[uil pa3/inyHbIX TUIIOB, MOJHbIE U COKpall|éHHble ypaBHeHUs
peaknyii HOHHOTO 0O0MeHa, YUUThIBasI YC/IOBUSI, P KOTOPBIX 3TH PeaKLUX UAYT 10 KOHLIA;

cOpMUPOBAHHOCTE yMEeHHUH TIPOBOJUTh peaklUd, IOATBEpPXK/AIOIIe KaueCTBEeHHbI COCTaB  Pas3/MUHbIX
HeOpraHWYeCKUX BelecTB, pAaClO3HaBaTb OMBITHBIM IyTéM MOHOB, MPUCYTCTBYIOL[ME B BOJHBIX pacTBOpax
HeopraHUuYecKHX BelllecTB;

c(hOpMHUPOBaHHOCTE yMEHHWM pacKpbIBaTh CYL[HOCTb OKHC/IWTETHHO-BOCCTAHOBUTEIBHBIX PpeaKIWi I10CpeCTBOM
COCTaBJIeHUsI /1eKTPOHHOr0 0asiaHca 3TUX peakLi; copMHUPOBAHHOCTb YMEHUM OOBSCHATb 3aBUCUMOCTb CKOPOCTH
XVMHYeCKON peakLii OT Pa3/IMuHbIX (DaKTOPOB; XapaKTep CMeIeHHs XMMHUYeCKOro PaBHOBECHS B 3aBHCHMOCTH OT

BHeIlIHeT0 Bo3/eiicTBus (npuHLun Jle Ilartense);



chOpMUPOBAaHHOCTE YMEHHM XapaKTepu30BaTh XMMHUECKHe TIIPOLeCChl, JieKaljie B OCHOBe IPOMBILUIEHHOTO
THIOJTy4YeHUsl CepHOM KHUC/IOTHI, aMMHaKa, a Takke C(OpMUPOBAHHOCTh NpeZCTaBIeHnii 06 00IMX HayUHbIX TPUHIIMIAX
Y 9KOJIOTHUECKUX MpobieMax XMMHUUYEeCKOT0 MPOU3BOACTBA;

c(hOpMUPOBAHHOCTL yYMEHWH MPOBOAWUTHL BBIUMC/IEHUS] C MCIOAb30BaHWEM IIOHATHSI «MaccoBasi fo/isl BelljecTBa B
pacTBope», OOBEMHBIX OTHOLIEHWM Ta30B DU XHMHUYECKHUX peaklWsiX, MacChl BellecTBa WM 00BbEMa ras3oB IO
M3BECTHOMY KOJIMUECTBY BeIlleCTBa, Macce WM 0O0BEMY OZHOTO M3 YYacTBYIOLIUX B PeakL{MM BellecTB, TEIIOBOTO
3¢dekTa peaki i HA OCHOBe 3aKOHOB COXPaHeHHsI MacChI BelLl|eCTB, NTPeBpallieHNst 1 COXpaHeHWsI SHepI1y;
copMHUPOBaHHOCTb yMeHMH coOmofaTh IpaBWa I[0b30BaHUS XMMHUECKOH TOCYZOM M /1abopaToOpHBIM
o0opy/ZioBaHWEM, a TakXe MpaBuia OOpalleHHs] C BelleCTBaMH B COOTBETCTBHUU C WHCTPYKLMSMU TIO BBIMIOTHEHHUIO
71ab0paTOPHBIX XUMHUUECKUX OIIbITOB;

chOpMHUPOBAaHHOCTE yMEHWH IUIAHMPOBaTb W BBINOJHATH XWMHUYECKWH SKCIIepUMeHT (pas/ioKeHHe IepoKCHAa
BOJIOPOZila B TPUCYTCTBUM KaTanusaTopa, OIpefe/ieHHe Cpelbl PacTBOPOB BeleCTB C IOMOLIbIO yHUBEPCAIbHOTO
WHJVKATOpa, BJMSHHUE Da3WYHBIX ()aKTOPOB Ha CKOPOCTb XMMUYECKOW peakLyd, peakUud HOHHOro oOMeHa,
KauecTBeHHble peakUMW Ha cyabdaT-, KapboHaT- ¥ XJOpHJ-aHWOHBI, HA KAaTMOH aMMOHUs, pelleHue
IKCMEePUMEHTANTbHBIX 3alau 1o TeMaMm «Metamis» U «HemeTaibl») B COOTBETCTBMH C TIPAaBW/IAMH TEXHUKH
OesonacHOCTM TIpH OOpallleHUH C BellecTBaMM U JiabopaTOpHBIM 00OpYy/0BaHHEM, MPEJCTaB/ATh pe3y/IbTaThl
XMMHYECKOT0 JKCrieprMeHTa B ¢opMe 3alicy ypaBHeHHM COOTBETCTBYIOIIMX peakuyii ¥ (opMynvpoBaTh BBIBOABI Ha
OCHOBe 3THUX pe3yJ/bTaToB;

c(hOpMHUPOBaHHOCTE yMEHMH KPUTHUECKH aHaIM3MPOBaTh XMMHUECKYI0 HWH(OpPMALMIO, I0JydaeMyr M3 pasHbIX
HCTOYHUKOB (CpefiCTBa MacCOBOM KOMMYHHUKALUY, VIHTepHeT U [pyTHx);

cOpMHUPOBAaHHOCTb YMeHHI COOJII0aTh MpaBWIa IKOJOTUUECKU L1eecoobpasHOro TOBeleHHs B OBITY W TPYJOBOM
JledTe/IbHOCTH B 1le/IsIX COXPaHEHHsl CBOEro 3[0pPOBbsi U OKpY’Kalollleil NPUPOJHOM cpefjbl, 0CO3HaBaTh OMNAaCHOCTb
BO37IefICTBUSI Ha JKUBBIE OPraHW3MbI ONpe/e/IEHHBIX BeILeCTB, IMOHMMas CMbIC TokasaTtens I1/IK, mosicHATe Ha
npuMepax Croco0bl YMeHbIIEHHS] W IpeOTBpAlLlieHHss MX BPEAHOTO0 BO3JEHCTBUS Ha OpPraHW3M uYesioBeKa; [Jis
00YUarOIIUXCsl C OrPaHUYEHHBIMHA BO3MOXKHOCTSIMU 3/IOPOBBSI: YMEHUE TPUMEHSITh 3HaHHUs 06 OCHOBHBIX ZOCTYITHBIX
MeToZaXx II03HaHWs BeLeCTB M XUMWUECKUX SIBJIEHHH; A C/leNblX W CAaboBUAAIIMX OOyuaroMXCs: yMeHHe

WCIIO/b30BaTh peibe)HO TOUeUyHyI0 cucTeMy 0003HaueHu J1. Bpaisis A/ist 3anmucy XUMHAYeCcKuX GopmyI.



TeMaTU4YeCcKoe IJIaHUPOBaHUe, B TOM YKCJ/Ie C y4eTOM pabouei mporpaMmbl BOCITUTAHMUS C YKa3aHHEM KOJIMYeCTBa 4acoB, OTBOAUMBIX Ha OCBOEHHE
Ka)KI0M TeMbI.

10 xnacc
Ne Tema ypoka Peanu3anust paboueii mporpaMmbl 20P KomuecTtBo
BOCITUTaHHSI 4acoB
TeopeTuueckye 0CHOBEI OPraHMYecKoH XumuH (3 u)
1 IMpenMeT opraHuuYecKod XMMHM, eé BO3HUKHOBeHUe, | [JeHHOCTHOe OTHOIlIeHHe K https://school.infourok.ru/videouroki/c8b70154- 1
pasBUTHE U 3HaUeHUe OTeueCTBEHHOMY HayYHOMY HacJleZIur0 fdaf-4829-b3bc-9a89ee9adc7e
repeJoBbIX AOCTKeHUH U OTKPBITHIA B
XUMHA
2 Teopusi cTpoeHUs1 OpraHU4ecKuX coefuHeHUU A. M. | AKTUBH3aLYs M03HaBaTeIbHON https://school.infourok.ru/videouroki/348b62c3- 1
BytnepoBa, eé 0CHOBHBIE TIOJIOXKEHUS JIesITe/IbHOCTH 00YUaroIuxcs, 7029-402c-9729-a9b207ec94e3
(hopMHpOBaH1e HAaBBIKOB
CaMOCTOSATe/ILHON paboThI € yueOHBIMU
TeKCTaMH
3 IIpeacraBnenre o kimaccuduKaiuy opraHudeckux | ©opMypoBaHHe 3aHTepeCOBaHHOCTU B https://school.infourok.ru/videouroki/6f555e2¢c- 1
BemjectB. HoMmeHKnaTypa (cHUcTeMaTWuecKasi) W | Hay4YHBIX 3HAHHSX 00 YCTPOMCTBe MUpa 1cdc-431a-8ac6-5f7fb67f17b9
TPYBHAJIbHbIE Ha3BaHWsI OPraHUYeCKHX BeIjeCcTB
4 AnKaHBI: COCTaB 1 CTPOEHHEe, TOMOJIOTUYeCKUH psif ®dopMUpOBaHUe MPe/ICTaBIeHHH 00 https://school.infourok.ru/videouroki/a5415ee0- 1
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI a2ae-40d0-9af7-76f75fe15¢29
TIPUPOABI
5 MertaH ¥ 3TaH - MPOCTeUIIINe TIPeCTaBUTeTH ®opMHpoBaHUe 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/7e4856f1- 1
aJIKaHOB HaYYHBIX 3HaHUSIX 00 YCTPOWCTBE MHUpa 8dc8-438f-89d9-110a159557a0
6 AnNKeHBI: COCTaB ¥ CTPOEHME, CBOHCTBA ®opMHUPOBaHHE 3aMHTEPECOBAHHOCTH B https://school.infourok.ru/videouroki/5bc6ef07- 1
HayYHBIX 3HAaHUSIX 00 YCTPOWCTBE MUPA 7¢97-4d9e-a94d-d25770e6b075
7 OTuseH U TIpoNUIIeH - TpocTelituve npeactaputen | CobsrofeHye rpaBuil 6e30MacHOCTH MpU https://school.infourok.ru/videouroki/f9e17959- 1
aJIKeHOB obpatieHny ¢ xumuueckumu BerjectBamu | db81-471e-a222-6ee212cad2ef
B OBITY U peasibHOM )KU3HU
8 IpakTuueckas padora Ne 1. «ITonyuenue Cobto/ieHue TipaBUII [M0JTb30BaHUs https://school.infourok.ru/videouroki/bca4b8al- 1
TH/IeHA U U3YUeHHE ero CBOHCTB» XUMHUECKOH 1MoCy/[0H 1 1abopaTOpHBIM bf38-4d3d-82e1-a6£550bf3e20
06opy/IoBaHKeM, ITPABUT 0OpAIL[eHHs C https://www.youtube.com/watch?v=V19KN-
XMMUUECKUMU Bell[eCTBaMU B R92AU
COOTBETCTBHUH C MHCTPYKLHUSIMU
9 Ankagvensl. Byraguen-1,3 u metunbyraguen-1,3. ®dopMUpoBaHUe 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/dcf81916- 1
[MosyueHre CUHTETUYECKOTO Kay4yyKa U pe3uHbI HAYYHBIX 3HaHUAX 00 yCTPOMCTBE MUpa 83d6-4fe7-a0e7-7a60f7ae0799
10 | AJKMHBL: COCTaB ¥ 0COOEHHOCTU CTPOEHHUS, ®opMHUpOBaHHe 3aMHTEPECOBAHHOCTH B https://school.infourok.ru/videouroki/5fbd9a4d- 1

TOMOJIOTMUeCKUM psifi. AlLleTU/IeH — MPOCTeNIIni

HayUHbIX 3HAHUAX 00 YCTPOP’ICTBE MHDpa

dlae-46af-896a-7c380aae444b



https://school.infourok.ru/videouroki/5fbd9a4d-d1ae-46af-896a-7c380aae444b
https://school.infourok.ru/videouroki/5fbd9a4d-d1ae-46af-896a-7c380aae444b
https://school.infourok.ru/videouroki/dcf81916-83d6-4fe7-a0e7-7a60f7ae0799
https://school.infourok.ru/videouroki/dcf81916-83d6-4fe7-a0e7-7a60f7ae0799
https://www.youtube.com/watch?v=V19KN-R92AU
https://www.youtube.com/watch?v=V19KN-R92AU
https://school.infourok.ru/videouroki/bca4b8a1-bf38-4d3d-82e1-a6f550bf3e20
https://school.infourok.ru/videouroki/bca4b8a1-bf38-4d3d-82e1-a6f550bf3e20
https://school.infourok.ru/videouroki/f9e17959-db81-471e-a222-6ee212cad2ef
https://school.infourok.ru/videouroki/f9e17959-db81-471e-a222-6ee212cad2ef
https://school.infourok.ru/videouroki/5bc6ef07-7c97-4d9e-a94d-d25770e6b075
https://school.infourok.ru/videouroki/5bc6ef07-7c97-4d9e-a94d-d25770e6b075
https://school.infourok.ru/videouroki/7e4856f1-8dc8-438f-89d9-110a159557a0
https://school.infourok.ru/videouroki/7e4856f1-8dc8-438f-89d9-110a159557a0
https://school.infourok.ru/videouroki/a5415ee0-a2ae-40d0-9af7-76f75fe15c29
https://school.infourok.ru/videouroki/a5415ee0-a2ae-40d0-9af7-76f75fe15c29
https://school.infourok.ru/videouroki/6f555e2c-1cdc-431a-8ac6-5f7fb67f17b9
https://school.infourok.ru/videouroki/6f555e2c-1cdc-431a-8ac6-5f7fb67f17b9
https://school.infourok.ru/videouroki/348b62c3-7029-402c-9729-a9b207ec94e3
https://school.infourok.ru/videouroki/348b62c3-7029-402c-9729-a9b207ec94e3
https://school.infourok.ru/videouroki/c8b70154-fdaf-4829-b3bc-9a89ee9adc7e
https://school.infourok.ru/videouroki/c8b70154-fdaf-4829-b3bc-9a89ee9adc7e

rnpeacTaBUTe/Ib A/IKWHOB

https://school.infourok.ru/videouroki/1712e63c-
52e9-4666-9140-7f54d4e82406

11 | BbluncsieHus 1o ypaBHEHUIO XUMHUYeCKO# peakiinu Pa3BuTie ymMeHHUsI CaMOCTOSITENTEHO https://school.infourok.ru/videouroki/7e6160e0-
BbIOMpaTh crocob pelieHus: yuebHo- 5dc7-4b1d-a691-cb2012e947ff
T03HaBaTeIbHOM 3a/jauu. https://school.infourok.ru/videouroki/134{640e-
6809-40ef-99e8-ee41b9afd5c2
12 | ApeHbl: 6eH307 ¥ TO/y0J1. TOKCHUHOCTh apeHOB ®opMHUpOBaHKe 3aMHTePeCOBAaHHOCTH B https://school.infourok.ru/videouroki/2a0c77a5-
HaYYHBIX 3HaHUSIX 00 yCTPOMCTBE MUpa caa5-470c-85e0-69bd3b1f2579
https://school.infourok.ru/videouroki/13aa9f17-
49d2-4878-bf8a-081e025c1695
13 | I'eneTnueckast CBSI3b yTI€BOJOPO/IOB, ®dopMUpoBaHUe 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/eba2f684-
MIPUHAJJIEXKAIIUX K pas3/IMYHbIM K/laccaM Hay4HBIX 3HaHHUSIX 00 yCTpOWCTBe MHUpa b2d7-43cf-af83-1056d0a19f58
Pa3BuTue ymeHHsI CaMOCTOSITE/TBHO https://school.infourok.ru/videouroki/7611082e-
BBIOUpATH CrI0Cob peleHust yueOHOo- 21ea-48e5-b9f2-293935e1a891
103HaBaTe/IbHOM 3a/jaul.
14 | IIpupopHble UCTOYHUKHU YI/IeBOJOPO/OB: ®dopMUpOoBaHHe TIpe/ICTaBIeHUH 006 https://school.infourok.ru/videouroki/0OcOfe846-
TIPUPOJHBIH ra3 U MOy THbIe HedTsHbIe ra3bl, HeQTh | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS €7¢5-4950-875¢-3dc339d4d89a
Y [TPOJYKTHI €€ TiepepaboTKH TIPUPOABI
15 | IlpyvpojHble UCTOYHUKY YTI€BOJOPO/IOB: dopMUpOBaHKe 3aMHTEPECOBAHHOCTH B https://school.infourok.ru/videouroki/8f2e4920-
TIPUPOAHBIN Ta3 U TIOMyTHEIE HeTsHEIE Ta3bl, HehTh | HAyYHBIX 3HAHWAX 00 YCTPOMCTBE MUpa 2c4e-40dd-a40e-2d60ef750581
Y MIPOJYKTHI €€ 1iepepaboTKu
16 | KonrponbHas pa6ora Nel o pa3peny Pa3BuTue HaBBIKOB CAMOKOHTPOJIS
«YTr/1eB0/I0POABI»
17 | IlpenenbHBIE OAHOATOMHBIE CTIUPTHI: METAHOM U ®dopmMupoBaHUe 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/d5d4c057-
sTaHoJ. BogopozaHas cBsisb Hay4HBIX 3HaHHUSIX 00 yCTpOWCTBe MHUpa d2d3-4929-963f-54549e1a6ecO
CobsrozieHue ipaBus1 6e30macHOCTH TIPU
obpalljeHny ¢ XuMHUeCcKUMH BerjectBamu | https://school.infourok.ru/videouroki/fbdedae5-
B OBITY Y peasbHOM JKU3HHU 6e88-4d06-8f87-4bc86698e69d
18 | MHoroaTtomHsble CITUPTBL: STU/IEHIVIUKOJIb U ®opmMupoBaHUe 3aMHTEPeCOBaHHOCTH B https://school.infourok.ru/videouroki/ee5afc3b-
[JIULIepUH HayYHBIX 3HaHHUSIX 00 yCTPOWUCTBe MMpa €648-494a-9e67-1c5d9e5ec33a
https://school.infourok.ru/videouroki/5Sec4e2a9-
7f4d-43b7-a196-ae46e81f59bd
19 | ®eHos: cTpOEHHE MOJEKYJIBI, (PHU3HUECKHE U ®DopMHpoBaHue 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/bf27¢3b5-
XUMUYECKUe CBOMCTBA, MPUMeHeHUe HaYYHBIX 3HaHUsAX 00 YCTPOMCTBE MUpa 99a7-4c30-a557-046alc5cf45a
20 | Anpperuzbl: hopManbAerus v ateTaabJerus. ®dopMUpOBaHKe TIpeCTaBIeH I 00 https://school.infourok.ru/videouroki/41cef49e-
AnetoH OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI 74d4-4f5e-9930-138ff80ffcd0
TIPUPOAbI https://school.infourok.ru/videouroki/3cccbb1f-
6c72-433e-8f04-71376b286aa5
21 | OZHOOCHOBHBIE TIpe/iesibHbIe KapOOHOBbIE KUC/IOTEI: | POPMUpOBaHHe 3aMHTEPEeCOBAaHHOCTH B https://school.infourok.ru/videouroki/68d3c9a0-
MypaBbUHas U YKCyCHast HaYYHBIX 3HaHUSIX 00 YCTPOWCTBE MHUpa 78e2-4d09-b054-e588e4f6523b
22 | IIpakTuueckas padora Ne 2. «CpoiicTea pacreopa | CobrofeHue rpaBui 6e30MacHOCTH Py https://school.infourok.ru/videouroki/2d49007a-

YKCYCHOH KHCIOThI»

06paLueH1/11/1 C XMMHWYEeCKHMMU BeleCTBaMu

612f-426c-9f5c-fe99e8bda8d2



https://school.infourok.ru/videouroki/2d49007a-612f-426c-9f5c-fe99e8bda8d2
https://school.infourok.ru/videouroki/2d49007a-612f-426c-9f5c-fe99e8bda8d2
https://school.infourok.ru/videouroki/68d3c9a0-78e2-4d09-b054-e588e4f6523b
https://school.infourok.ru/videouroki/68d3c9a0-78e2-4d09-b054-e588e4f6523b
https://school.infourok.ru/videouroki/3cccbb1f-6c72-433e-8f04-71376b286aa5
https://school.infourok.ru/videouroki/3cccbb1f-6c72-433e-8f04-71376b286aa5
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://school.infourok.ru/videouroki/bf27c3b5-99a7-4c30-a557-046a1c5cf45a
https://school.infourok.ru/videouroki/bf27c3b5-99a7-4c30-a557-046a1c5cf45a
https://school.infourok.ru/videouroki/5ec4e2a9-7f4d-43b7-a196-ae46e81f59bd
https://school.infourok.ru/videouroki/5ec4e2a9-7f4d-43b7-a196-ae46e81f59bd
https://school.infourok.ru/videouroki/ee5afc3b-e648-494a-9e67-1c5d9e5ec33a
https://school.infourok.ru/videouroki/ee5afc3b-e648-494a-9e67-1c5d9e5ec33a
https://school.infourok.ru/videouroki/fbdedae5-6e88-4d06-8f87-4bc86698e69d
https://school.infourok.ru/videouroki/fbdedae5-6e88-4d06-8f87-4bc86698e69d
https://school.infourok.ru/videouroki/d5d4c057-d2d3-4929-963f-54549e1a6ec0
https://school.infourok.ru/videouroki/d5d4c057-d2d3-4929-963f-54549e1a6ec0
https://school.infourok.ru/videouroki/8f2e4920-2c4e-40dd-a40e-2d60ef750581
https://school.infourok.ru/videouroki/8f2e4920-2c4e-40dd-a40e-2d60ef750581
https://school.infourok.ru/videouroki/0c0fe846-c7c5-4950-875c-3dc339d4d89a
https://school.infourok.ru/videouroki/0c0fe846-c7c5-4950-875c-3dc339d4d89a
https://school.infourok.ru/videouroki/7611082e-21ea-48e5-b9f2-293935e1a891
https://school.infourok.ru/videouroki/7611082e-21ea-48e5-b9f2-293935e1a891
https://school.infourok.ru/videouroki/eba2f684-b2d7-43cf-af83-1056d0a19f58
https://school.infourok.ru/videouroki/eba2f684-b2d7-43cf-af83-1056d0a19f58
https://school.infourok.ru/videouroki/13aa9f17-49d2-4878-bf8a-081e025c1695
https://school.infourok.ru/videouroki/13aa9f17-49d2-4878-bf8a-081e025c1695
https://school.infourok.ru/videouroki/2a0c77a5-caa5-470c-85e0-69bd3b1f2579
https://school.infourok.ru/videouroki/2a0c77a5-caa5-470c-85e0-69bd3b1f2579
https://school.infourok.ru/videouroki/134f640e-6809-40ef-99e8-ee41b9afd5c2
https://school.infourok.ru/videouroki/134f640e-6809-40ef-99e8-ee41b9afd5c2
https://school.infourok.ru/videouroki/7e6160e0-5dc7-4b1d-a691-cb2012e947ff
https://school.infourok.ru/videouroki/7e6160e0-5dc7-4b1d-a691-cb2012e947ff
https://school.infourok.ru/videouroki/1712e63c-52e9-4666-9140-7f54d4e82406
https://school.infourok.ru/videouroki/1712e63c-52e9-4666-9140-7f54d4e82406

B OBITY 1 peayibHOU JKU3HU
Pa3BuTHe uHTepeca K MpakTHUeCKOMY
TIPUMEHEHHUI0 3HaHUM

https://www.youtube.com/watch?v=1JxQF2L.uJjo

23 | CteapuHOBas U OJIEIHOBAasi KUC/IOTHI, KaK ®dopMupoBaHie 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/9d4c200d-
TIPe/ICTABUTE/TH BBICIIIUX KaPOOHOBBIX KUCJIOT HAYYHBIX 3HaHMAX 00 YCTPOMCTBE MUpa 7ac6-4a3d-8145-1a669£33d015
24 | Mebia Kak COJY BBICIIMX KapOOHOBBIX KUCJIOT, KX ®opMHpoBaHue 3aMHTEPeCOBaHHOCTH B https://school.infourok.ru/videouroki/81302c94-
MOIOL1Iee JlelCTBUe HayYHBIX 3HaHMUAX 00 YCTPOMCTBE MUpa 0317-4788-afa7-f04b74e05ab4
25 | Crnosxhble 3¢UpbI KakK IPOU3BOJHbIE KADOOHOBBIX ®opMUpOBaHUe 3aMHTEPeCOBAHHOCTH B https://school.infourok.ru/videouroki/c0e92811-
KHUC/IO0T. ['MpO/IN3 CI0XKHBIX 3(DHPOB HayYHBIX 3HAaHUSIX 00 YCTPOWCTBE MUPA 5dee-4c0f-98af-0a3c57da6038
26 | JKupbl: THAPO/N3, IPUMeHeHHe, O10/IorHyecKast ®opMHpOBaHUe 3aMHTePeCOBAHHOCTH B https://school.infourok.ru/videouroki/dfb1e719-
pOJIb JKUPOB HAYYHBIX 3HaHMAX 00 YCTPOMCTBE MUpa c68a-499a-a863-be18426be539
27 | YrneBogpl: coCTaB, Knaccudukanys. BakHelme ®opMHpoBaHue 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/3bb4a505-
TIpeZICTaBUTE/TH: TJIFOKO03a, PPYKTO3a, caxapo3a Hay4YHBIX 3HAaHUSIX 00 YCTPOWCTBE MUpa ff67-4b1d-9233-e80be09450b8
https://school.infourok.ru/videouroki/2c0c810c-
100d-4932-b881-07cd11f63fef
https://school.infourok.ru/videouroki/0cOb6916-
81cf-41f5-b80£-783083d20ae4
https://school.infourok.ru/videouroki/6e998571-
1996-4ac3-b7f1-4f2471651eea
28 | Kpaxman 1 1je/uTt0/103a KaK ITPUPO/HBIE TTOJTAMEDEI Pa3ButHe nHTEpeca K IIPaKTUIeCKOMY https://school.infourok.ru/videouroki/631ce240-
TIPUMEHEHUIO 3HaHUI a39f-491d-b05d-6eac58a41524
29 | KonTposabHas padora Ne2 mo pa3geny Pa3BuTHe HaBBIKOB CAMOKOHTPOJIS
«Kuciiopoacoaepixaiiye opraHnyeckue
coe{UHEeHUs»
30 | AMUHBI: MeTU/IAMUH U aHWINH ®opMHpoBaHue 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/40496257-
HayYHBIX 3HaHUSIX 00 YCTPOWCTBE MHUpa 2fb2-449f-8dae-1753e60ad8de
31 | AMHHOKHUC/IOTHI KaK aM(OTepHbIe OpraHuuecKre LlenHOCTHOE OTHOIIIEHHE K cobcTBeHHOMY | https://school.infourok.ru/videouroki/d333c51b-
coeivHeHus, MX Ouonornueckoe 3HaueHue. [lenTyAbI | 370pOBLIO £320-4257-a9e7-eb0947f83536
https://school.infourok.ru/videouroki/5e9c22fe-
8fa2-4020-a89¢-306d1c7f751c
32 | Benku Kak MpUpO/HBIE BBICOKOMOJIEKY/ISIPHBIE LlenHOCTHOE OTHOIIEHUE K cobcTBeHHOMY | https://school.infourok.ru/videouroki/b4de977d-
coelMHeHUs 3/10pPOBBIO 223b-4ca6-ab80-c6db25711d65
PasBuTre nHTepeca K MpakTHUeCKOMY
TIPUMeHEeHHIO 3HaHWH
33 | OCHOBHBIe TIOHATUA XUMUU BbICOKOMOJIEKY/IAPHBIX AKTYBH3a1[1s1 TI03HaBaTeIbHOM https://school.infourok.ru/videouroki/571318d0-
coenrHeHu. OCHOBHbIE METO/IbI CUHTE3a JlesITe/IbHOCTH 00YYaroIuxcs, 844d-49fa-b0eb-f1597ec11{90
BBICOKOMOJIEKY/ISIPHBIX coeZitHeHuH. [lnacTmaccel, (hopMupoBaHUe HAaBBIKOB https://school.infourok.ru/videouroki/c0f2dd91-
Kay4yKH, BOJIOKHa CaMOCTOATE/TLHOM PaboThI C yueOHBIMU dc2c-411e-a706-ad2aa37534bb
TeKCTaMH
34 | UroroBas paboTa Pa3BuTue ymeHust CaMOCTOSATE/IbHO

BbIOMpATh Cr1ocob pelieHyst yuebHo-
N03HABATe/ILHOM 3a/[aunt



https://school.infourok.ru/videouroki/c0f2dd91-dc2c-411e-a706-ad2aa37534bb
https://school.infourok.ru/videouroki/c0f2dd91-dc2c-411e-a706-ad2aa37534bb
https://school.infourok.ru/videouroki/571318d0-844d-49fa-b0eb-f1597ec11f90
https://school.infourok.ru/videouroki/571318d0-844d-49fa-b0eb-f1597ec11f90
https://school.infourok.ru/videouroki/b4de977d-223b-4ca6-ab80-c6db25711d65
https://school.infourok.ru/videouroki/b4de977d-223b-4ca6-ab80-c6db25711d65
https://school.infourok.ru/videouroki/5e9c22fe-8fa2-4020-a89c-306d1c7f751c
https://school.infourok.ru/videouroki/5e9c22fe-8fa2-4020-a89c-306d1c7f751c
https://school.infourok.ru/videouroki/d333c51b-f320-4257-a9e7-eb0947f83536
https://school.infourok.ru/videouroki/d333c51b-f320-4257-a9e7-eb0947f83536
https://school.infourok.ru/videouroki/40496257-2fb2-449f-8dae-1753e60ad8de
https://school.infourok.ru/videouroki/40496257-2fb2-449f-8dae-1753e60ad8de
https://school.infourok.ru/videouroki/631ce240-a39f-491d-b05d-6eac58a41524
https://school.infourok.ru/videouroki/631ce240-a39f-491d-b05d-6eac58a41524
https://school.infourok.ru/videouroki/6e998571-1996-4ac3-b7f1-4f2471651eea
https://school.infourok.ru/videouroki/6e998571-1996-4ac3-b7f1-4f2471651eea
https://school.infourok.ru/videouroki/0c0b6916-81cf-41f5-b80f-783083d20ae4
https://school.infourok.ru/videouroki/0c0b6916-81cf-41f5-b80f-783083d20ae4
https://school.infourok.ru/videouroki/2c0c810c-100d-4932-b881-07cd11f63fef
https://school.infourok.ru/videouroki/2c0c810c-100d-4932-b881-07cd11f63fef
https://school.infourok.ru/videouroki/3bb4a505-ff67-4b1d-9233-e80be09450b8
https://school.infourok.ru/videouroki/3bb4a505-ff67-4b1d-9233-e80be09450b8
https://school.infourok.ru/videouroki/dfb1e719-c68a-499a-a863-be18426be539
https://school.infourok.ru/videouroki/dfb1e719-c68a-499a-a863-be18426be539
https://school.infourok.ru/videouroki/c0e92811-5dee-4c0f-98af-0a3c57da6038
https://school.infourok.ru/videouroki/c0e92811-5dee-4c0f-98af-0a3c57da6038
https://school.infourok.ru/videouroki/81302c94-0317-4788-afa7-f04b74e05ab4
https://school.infourok.ru/videouroki/81302c94-0317-4788-afa7-f04b74e05ab4
https://school.infourok.ru/videouroki/9d4c200d-7ac6-4a3d-8145-1a669f33d015
https://school.infourok.ru/videouroki/9d4c200d-7ac6-4a3d-8145-1a669f33d015
https://www.youtube.com/watch?v=1JxQF2LuJjo

| Pa3BuTrie HABLIKOB CAMOKOHTPOJIA

TeMaTHYecKoe IJIAaHUPOBaHMe, B TOM YHUCJ/Ie C YUeTOM padoueil MporpaMMbl BOCIUTAHUA C YKa3aHHEM KO/IHYeCTBAa YacoB, 0TBOAMMBIX Ha
0CBOEHHE Ka)K/I0i TeMBbl.

11 xacc
Ne Tema ypoka Peanu3auust paboyeid mporpaMmbl 20P KomuectBo
BOCITUTaHUs 4acoB
Teopernueckue 0cHOBBI xuMuH (13 u)
1 XUMHUYeCKui 3eMeHT. ATOM. DJIeKTpOHHast DopMUpOBaHUe 3aMHTePeCOBaHHOCTU B https://school.infourok.ru/videouroki/68d891a1-85¢7- 1
KOH(pUryparys aToMOB HayUHBIX 3HaHHUX 00 yCTpOWCTBe MUpa 4512-a5f2-77¢3554388dc
https://school.infourok.ru/videouroki/e271c442-d106-
4612-8839-65567c631648
2 INepriosuueckuii 3akoH U [lepuosiryeckas cucteMa LleHHOCTHOE OTHOIIIEHUE K https://school.infourok.ru/videouroki/6932d31c-c632- 1
XUMUYeCcKUX 371eMeHTOB [I. VI. MeH/ienieeBa, ux OTeueCTBEHHOMY HayYHOMY Hac/eIuio 4d9e-85b4-d340130fa16f
CB$I3b C COBPEMEHHO} Teopuel CTPOeHHsI aTOMOB TepeJoBbIX OCTYKeHUHN 1 OTKPBITHIA B
XUMHHU
3 3aKOHOMEPHOCTH U3MeHeHUs] CBOMCTB XMMUYEeCKUX IleHHOCTHOE OTHOLLIEHHE K https://school.infourok.ru/videouroki/f966b4ea-86d5- 1
3/IEMEHTOB U MX COeJMHeHHH 110 TPYIIaM U 0TeueCcTBeHHOMY HayYHOMY HaC/IeZuio 4f26-ade4-687fe3b431f1
repuoziaM. 3HaueHue TIepUo[uuecKoro 3aKoHa v Tiepe/IOBbIX JOCTVKEHUH U OTKPBITHN B
CUCTeMbI XUMUUECKUX 71eMeHTOB [I.J1. MeHiesleeBa | XUMHUU.
B Pa3BUTHUU HayKU
4 CrpoeHue BellleCcTBa. XUMUUeCKast CBSI3b, €€ BU/IbI; @dopmMUpoBaHHe 3aMHTEPeCOBAaHHOCTH B https://school.infourok.ru/videouroki/1fe0d735-b11b- 1
MeXaHU3MbI 00pa30BaHMs KOBaJIeHTHOH CBSI3U. HayuHbIX 3HaHHUsX 00 yCTpoCcTBe MHUpa 4033-99ee-6165215dec85
BogopoaHas cBsi3b https://school.infourok.ru/videouroki/431a34c6-a31f-
419a-bdf3-84¢100d1612c
https://school.infourok.ru/videouroki/cae63b49-1f13-
4880-98d1-539cf22c4a3d
https://school.infourok.ru/videouroki/53e98894-e1de-
4c55-bbbd-aece7b00bf17
5 BaneHTHOCTB. D/1eKTPOOTPULATeBHOCT. CTereHb dopmMurpoBaHUe Mpe/CTaB/IeH i 00 https://school.infourok.ru/videouroki/b1219725-03a3- | 1
OKUC/IeHus. BeljecTsa MO/IeKyJIIPHOrO U OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUSA 43e0-8693-252ea697d13a
HEMOJIEKY/ISIPHOTO CTPOeHHUS TIPUPOJIBI
6 IToHATHE O JUCTIEPCHBIX CUCTeMax. VICTHHHBIE U ®opMUpOBaHUe TTpe/CTaBIeHUl 00 https://school.infourok.ru/videouroki/a911f4db-4cd4- 1
KOJIJIOU/IHbIe pPacTBOPbI. MaccoBast 10/ BellleCTBa B | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS 4b00-8d60-cfb26df41a64
pacTBope TIPUPO/bI https://school.infourok.ru/videouroki/ea6e0333-1b25-
4f8e-b6c6-0db21bd98db4
7 Krnaccudukarys 1 HOMeHK/IaTypa HeOpraHUUeCKuX dopMUpOBaHUe MpeiCTaBIeHNU 006 https://school.infourok.ru/videouroki/527b12d9-089e- | 1

coefiiHeHUH. ['eHeTHYeCKasi CBsI3b HEOPraHUUECKHX

OCHOBHBIX 3dKOHOMEPHOCTAX PA3BUTHUA

41ec-951f-ac19fc2dfd99



https://school.infourok.ru/videouroki/527b12d9-089e-41ec-951f-ac19fc2dfd99
https://school.infourok.ru/videouroki/527b12d9-089e-41ec-951f-ac19fc2dfd99
https://school.infourok.ru/videouroki/ea6e0333-1b25-4f8e-b6c6-0db21bd98db4
https://school.infourok.ru/videouroki/ea6e0333-1b25-4f8e-b6c6-0db21bd98db4
https://school.infourok.ru/videouroki/a911f4db-4cd4-4b00-8d60-cfb26df41a64
https://school.infourok.ru/videouroki/a911f4db-4cd4-4b00-8d60-cfb26df41a64
https://school.infourok.ru/videouroki/b1219725-03a3-43e0-8693-252ea697d13a
https://school.infourok.ru/videouroki/b1219725-03a3-43e0-8693-252ea697d13a
https://school.infourok.ru/videouroki/53e98894-e1de-4c55-bbbd-aece7b00bf17
https://school.infourok.ru/videouroki/53e98894-e1de-4c55-bbbd-aece7b00bf17
https://school.infourok.ru/videouroki/cae63b49-1f13-4880-98d1-539cf22c4a3d
https://school.infourok.ru/videouroki/cae63b49-1f13-4880-98d1-539cf22c4a3d
https://school.infourok.ru/videouroki/431a34c6-a31f-419a-bdf3-84c100d1612c
https://school.infourok.ru/videouroki/431a34c6-a31f-419a-bdf3-84c100d1612c
https://school.infourok.ru/videouroki/1fe0d735-b11b-4033-99ee-6165215dec85
https://school.infourok.ru/videouroki/1fe0d735-b11b-4033-99ee-6165215dec85
https://school.infourok.ru/videouroki/f966b4ea-86d5-4f26-ade4-687fe3b431f1
https://school.infourok.ru/videouroki/f966b4ea-86d5-4f26-ade4-687fe3b431f1
https://school.infourok.ru/videouroki/6932d31c-c632-4d9e-85b4-d340130fa16f
https://school.infourok.ru/videouroki/6932d31c-c632-4d9e-85b4-d340130fa16f
https://school.infourok.ru/videouroki/e271c442-d106-4612-8839-65567c631648
https://school.infourok.ru/videouroki/e271c442-d106-4612-8839-65567c631648
https://school.infourok.ru/videouroki/68d891a1-85c7-4512-a5f2-77c3554388dc
https://school.infourok.ru/videouroki/68d891a1-85c7-4512-a5f2-77c3554388dc

BeLIEeCTB, PA3/IMYHBIX K/IdCCOB

TIPUPO/IBI

(HaTpuii, Kanui, KaabLyi, MarHui, alFOMUHAN) U UX
coelHeHUI

OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS
TIPUPOABI

8 Knaccudukanyss XMuMUIecKUxX peakLiyii B dopMUpoBaHKe MpeiCTaBIeHUH 00 https://school.infourok.ru/videouroki/64c0de4c-a361-
HeopraHuuecKou U opraHMueckoi XUMuM. 3aKoH OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 44£5-957b-c3095748ad2e
COXpaHeHUsI MacChl BeIleCTB; 3aKOH COXPaHeHUS U TIPUPO/IBI https://school.infourok.ru/videouroki/6047alca-4faS-
TpeBpallieHus] 3HEPTUU NPU XMMUYECKUX PeakLUsIx 4613-a8c4-04d55275c814
9 CkopocTtb peakiu. ObpaTuMbie peakijyu. dopMUpOoBaHKe MpeCTaBIeHN 06 https://school.infourok.ru/videouroki/59f342eb-29fd-
XUMHUeCKOe PaBHOBECHE OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4d9c-ae3c-6da3d16dc62f
TIPUPO/bI https://school.infourok.ru/videouroki/07ee0cd8-8a00-
49a0-a07b-ff80e2586938
10 | IIpakTuueckas padora Ne 1. «BiausiHue CobstrofieHure TIpaByJT M0JIb30BaHMUs https://school.infourok.ru/videouroki/73c12e92-ddb3-
pa3nuHbIX (aKTOPOB Ha CKOPOCTh XMMHUYECKON | XUMWUYEeCKOU Nocyoi u jabopartopueiM | 480a-944c-76e8ca74f9fd
peakuumn» o0opyZioBaHeM, TIPaBU/I 0OpaleH s C https://school.infourok.ru/videouroki/59f342eb-29fd-
XUMHWYECKUMH BellleCTBaMU B 4d9c-ae3c-6da3d16dc62f
COOTBETCTBUH C MHCTPYKLIUSIMHU. https://www.youtube.com/watch?v=qr2X_Hfs6-M
11 | DsyexTponuTUuecKas guccoruanus. [Tonsatue o ®opMUpOBaHUe TPe/CTaBIeHU 00 https://school.infourok.ru/videouroki/87da4f40-904e-
BOZIOPOAHOM T0KasaTerne (pH) pactBopa. Peakijun OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 487b-97b3-1b5a66abcefa
MOHHOTO 06MeHa. ['MApOINU3 OpraHnYecKux u TIPUPO/IBI https://school.infourok.ru/videouroki/68c01809-3276-
HeopraHUuecKux BellecTB 4475-8b7d-8f1ba0403769
https://school.infourok.ru/videouroki/1f387ddb-2151-
4353-bb38-eba99e0417ff
12 | OKuUCIUTE/TBHO-BOCCTAHOBUTEJTBHBIE PeaKIUH. dopMHUpOBaHUe Mpe/ICTaBIeHUH 00 https://school.infourok.ru/videouroki/26738b72-6613-
[MoHsTHE 00 37IEKTPO/IN3E PACI/IABOB U PAaCTBOPOB OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 45ca-bbc4-c84edd55262a
cosieit TIPUPO/IbI
13 | KonTposabHas padora Nel mo pa3zgeny Pa3BuTHe HaBBIKOB CAMOKOHTPOJIS
«TeopeTHyecKne 0CHOBbI XHMHH»
14 | Merasutsl, ux nonoxxkeHue B [leprognyeckoit dopmMHpoBaHUe Mpe/CTaB/IeH i 00 https://school.infourok.ru/videouroki/790f2343-7dcc-
CcUCTeMe XUMHUeCKuX 3yieMeHToB [I. V1. MeH/ilerieeBa | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4f43-a075-b16e3d252fad
1 0Cc06EHHOCTH CTPOeHust aToMoB. O61ue TIPUPO/IBI https://school.infourok.ru/videouroki/d031ec86-bbd4-
(u3nuecKre CBOMCTBA METaIOB 40da-aba8-ab582f4c719c¢
https://school.infourok.ru/videouroki/b0af9b32-0d27-
42c8-9e3c-66f7b707d639
15 | CriaBbl MeTa/IOB. DJ/IEKTPOXUMUUECKHUH psify PasBuTHe vHTepeca K IPaKTUYeCKOMY https://school.infourok.ru/videouroki/7a603a42-9b80-
HarpsDKeHH MeTaslyIoB TIPYMEHEeHHIO 3HaHUI 416¢-85dd-94d893fff749
https://school.infourok.ru/videouroki/fc3392df-5e39-
485d-92e1-d410f97fel8c
16 | XuMuueckue CBOMCTBA Ba)KHEHMIINX MeTasl/IOB dopMUpOoBaHUe MpeCTaBIeHNH 00 https://school.infourok.ru/videouroki/fa2d7126-9£79-

4955-b561-2b44e728610a

https://school.infourok.ru/videouroki/0775c534-b0d0-
44¢6-9365-dd0fc2dc8a8d

https://school.infourok.ru/videouroki/1206b5f8-c782-
45a6-a9ce-b563f8dce344

https://school.infourok.ru/videouroki/3e1686b4-aa9e-



https://school.infourok.ru/videouroki/3e1686b4-aa9e-4595-8803-896ac469e863
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/0775c534-b0d0-44c6-9365-dd0fc2dc8a8d
https://school.infourok.ru/videouroki/0775c534-b0d0-44c6-9365-dd0fc2dc8a8d
https://school.infourok.ru/videouroki/fa2d7126-9f79-4955-b561-2b44e728610a
https://school.infourok.ru/videouroki/fa2d7126-9f79-4955-b561-2b44e728610a
https://school.infourok.ru/videouroki/fc3392df-5e39-485d-92e1-d410f97fe18c
https://school.infourok.ru/videouroki/fc3392df-5e39-485d-92e1-d410f97fe18c
https://school.infourok.ru/videouroki/7a603a42-9b80-416c-85dd-94d893fff749
https://school.infourok.ru/videouroki/7a603a42-9b80-416c-85dd-94d893fff749
https://school.infourok.ru/videouroki/b0af9b32-0d27-42c8-9e3c-66f7b707d639
https://school.infourok.ru/videouroki/b0af9b32-0d27-42c8-9e3c-66f7b707d639
https://school.infourok.ru/videouroki/d031ec86-bbd4-40da-aba8-ab582f4c719c
https://school.infourok.ru/videouroki/d031ec86-bbd4-40da-aba8-ab582f4c719c
https://school.infourok.ru/videouroki/790f2343-7dcc-4f43-a075-b16e3d252fad
https://school.infourok.ru/videouroki/790f2343-7dcc-4f43-a075-b16e3d252fad
https://school.infourok.ru/videouroki/26738b72-6613-45ca-bbc4-c84edd55262a
https://school.infourok.ru/videouroki/26738b72-6613-45ca-bbc4-c84edd55262a
https://school.infourok.ru/videouroki/1f387ddb-2151-4353-bb38-eba99e0417ff
https://school.infourok.ru/videouroki/1f387ddb-2151-4353-bb38-eba99e0417ff
https://school.infourok.ru/videouroki/68c01809-3276-4475-8b7d-8f1ba0403769
https://school.infourok.ru/videouroki/68c01809-3276-4475-8b7d-8f1ba0403769
https://school.infourok.ru/videouroki/87da4f40-904e-487b-97b3-1b5a66abcefa
https://school.infourok.ru/videouroki/87da4f40-904e-487b-97b3-1b5a66abcefa
https://www.youtube.com/watch?v=qr2X_Hfs6-M
https://school.infourok.ru/videouroki/59f342eb-29fd-4d9c-ae3c-6da3d16dc62f
https://school.infourok.ru/videouroki/59f342eb-29fd-4d9c-ae3c-6da3d16dc62f
https://school.infourok.ru/videouroki/73c12e92-ddb3-480a-944c-76e8ca74f9fd
https://school.infourok.ru/videouroki/73c12e92-ddb3-480a-944c-76e8ca74f9fd
https://school.infourok.ru/videouroki/07ee0cd8-8a00-49a0-a07b-ff80e2586938
https://school.infourok.ru/videouroki/07ee0cd8-8a00-49a0-a07b-ff80e2586938
https://school.infourok.ru/videouroki/59f342eb-29fd-4d9c-ae3c-6da3d16dc62f
https://school.infourok.ru/videouroki/59f342eb-29fd-4d9c-ae3c-6da3d16dc62f
https://school.infourok.ru/videouroki/6047a1ca-4fa9-4613-a8c4-04d55275c814
https://school.infourok.ru/videouroki/6047a1ca-4fa9-4613-a8c4-04d55275c814
https://school.infourok.ru/videouroki/64c0de4c-a361-44f5-957b-c3095748ad2e
https://school.infourok.ru/videouroki/64c0de4c-a361-44f5-957b-c3095748ad2e

4595-8803-896ac469e863

17 | XuMuueckue CBOMCTBa XpoMa, MeJ1 U UX dopMUpoBaHKe MpeiCTaBIeHUH 00 https://school.infourok.ru/videouroki/f969d5fc-eade-
coeZIMHeHUM OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 442f-8a59-0b3fa639eb37
TIPUPOJibI
18 | Xumuueckue CBOMCTBA L{HKA, JKeJie3a U UX dopmMHpoBaHUe Mpe/iCTaB/IeH i 00 https://school.infourok.ru/videouroki/04db1caa-9156-
CoeIMHEeHUI OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4f6b-a57a-20cb6c4569ce
TIPUPO/IBI
19 | IpakTnueckas padora Ne 2. «Pemrenue CobstroieHre TIpaBUJT M0JIb30BaHMUS https://school.infourok.ru/videouroki/fa2d7126-9£79-
IKCHepUMeHTA/IBHBIX 3a/ia4 1o TeMe «MeTa/uIbl» | XUMUUYECKOU TIOCyA0M U 1abopatopubiM | 4955-b561-2b44e728610a
obopyi0BaHKEM, TTPaBUJI 0OpalleHust C https://www.youtube.com/watch?v=xTs74jrX2k0
XMMHUECKVMH BellleCTBaMU B
COOTBETCTBUU C NHCTPYKLMSMH
[TprobpeTeHye OMbITA 10
T/TaHUPOBAHMUIO, OPTaHU3aLuM U
BBINOJTHEHUIO 5KCIIePUMEHTOB, YMEHUIO
CTPOUTB JIOTHUECKUE pacCyK/eHus],
Jlen1aTh BbIBO/IbI U 3aK/IOUEHUsI
20 | Hemetambl, ux nosnokeHue B [Teproguueckoit dopMUpOBaHUe MpeCTaBlIeHUH 00 https://school.infourok.ru/videouroki/d2fea09f-5fc0-
CUCTeMe XUMHUUeCKuX 3ieMeHToB [I. 1. MeHzienleeBa | OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4697-8f6f-1c4af3ac7dc8
1 0c0OEHHOCTH CTPOEHHSI aTOMOB TIPUPOJBI
21 | ®dusnueckre CBOWCTBAa HEMETA/IOB. AJIJIOTPOITHS dopMHUpOBaHUe Mpe/ICTaBIeHUH 00 https://school.infourok.ru/videouroki/9581e557-ale7-
HeMeTasuIoB (Ha IIpUMepe KHCI0pOo/a, Cepsl, OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4582-9e82-fecaaa2f0dc4
¢ocdopa u yriepoga) TIPUPO/IBI https://school.infourok.ru/videouroki/b707df51-4a4d-
4e41-a2f9-e650cdc807ab
22 | Xumuueckue CBOMCTBA rajioreHoB, Cepbl U UX dopMUpOBaHUe MpeiCTaBIeHUH 00 https://school.infourok.ru/videouroki/18ca52ac-7¢32-
CoeIHEeHUH OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUSA 409b-9787-6723015¢3096
MIPUPO/BI https://school.infourok.ru/videouroki/a3ab90a6-c039-
455b-9b8c-5129283a1d11
23 | Xumuyeckue CBOMCTBA a30Ta, pocdopa 1 ux ®opMUpOBaHUe TIpe/CTaBIeHU 00 https://school.infourok.ru/videouroki/ea06cc51-91a3-
coeIMHEeHU OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4bfd-b609-bac51241a61d
TIPUPO/IBI https://school.infourok.ru/videouroki/e00d15e7-7164-
43f8-869b-5008ed8ec74d
24 | XumHuecKue CBOWCTBA yIJiepofia, KPeMHHS U UX dopmMHpoBaHUe Mpe/CTaB/IeH i 00 https://school.infourok.ru/videouroki/3f0e2dd0-b981-
CoeIHEeHUI OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4ef8-89af-98349a341d55
TIPUPO/IBI
25 | IIpumeHeHMe BaKHeHIINX HEMETaI0B U UX Pa3BuTHe MHTepeca K IPaKTUUeCKOMY https://school.infourok.ru/videouroki/fa500e90-7fd7-
coe/IMHeHUI TIPUMeHeHUI0 3HaHUM 4833-bbe5-29cc6a3c4510
26 | OboO1eHre U cUCTeMaTH3alUs 3HaHWH 110 TeMe Pa3BuTHe HHTepeca K IIPaKTUUeCKOMY https://school.infourok.ru/videouroki/134{640e-6809-
«Hemetanibi». BorurcieHus 1o ypaBHEeHUSIM TIPUMEeHEeHUI0 3HaHUM 40ef-99e8-ee41b9afd5c2
XVUMHYECKUX Peak[ii ¥ TepMOXHMHUYECKHEe PacUEThl https://school.infourok.ru/videouroki/710ae472-8dcf-
4947-99fe-fb3ea6430168
27 | IpakTuueckasi pabora Ne 3. «PemieHue Cobiro/ieHre TIpaBwJI [10J1b30BaHMUs https://www.youtube.com/watch?v=xTs74jrX2k0
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JKCMepUMeHTa/IbHbIX 3a/jau o TeMe
«HemeTannabi»

XUMHYECKOH MOCy10¥ U 1TabopaTOpHbIM
obopyZioBaHueM, TIpaBu/ obpalijeHus C
XMMHYEeCKVMH BellleCTBaMU B
COOTBETCTBUU C NHCTPYKLMAMHU
[MpuobpeTteHue oMnbITa M0
T/TaHUPOBAHMIO, OPraHU3aLuM U
BBITIO/THEHUIO SKCIIEPUMEHTOB, YMEHHUIO
CTPOUTE JIOTUYECKHe PacCyKJeHUs,
JleniaTh BbIBOJIbI U 3aK/IHOUEHUS

28 | KontposbHas padora Ne2 nmo TeMam «MeTa/Uibl» | Pa3BUTHeE HABBIKOB CAMOKOHTPOJIS
u «HemeTanabi»
29 | Heopranuueckue 1 OpraHuuecKue KUC/IOTBL DopMHpOoBaHUe 3aMHTePeCOBaHHOCTU B https://school.infourok.ru/videouroki/fa297a44-650e-
Heopranuueckue 1 opraHiyeckyue OCHOBaHUSI HaYUHBIX 3HAaHUSAX 00 yCTpOMCTBE MUpa 4501-b2a5-11e442289075
https://school.infourok.ru/videouroki/b23e09e1-99c0-
4094-8a02-74ad7d502cd7
30 | AmdoTepHbie HeopraHUyecKre U OpraHuuecKyue ®dopMUpOBaHUe 3aMHTePeCOBaHHOCTH B https://school.infourok.ru/videouroki/44c8126e-bd3f-
coefivHeHusi. ['eHeTUYeCKasi CBsi3b HEOPraHUYECKUX | HayUHBIX 3HaHUSIX 00 yCTpOHCTBe MUpa 42b5-924¢-1985649c02eb
Y OpPraHUYeCcKUX BeIeCTB https://school.infourok.ru/videouroki/60bcf459-f7f1-
4a05-81c1-bba9fe623325
31 | Posb xumuu B 06ecrieueHUH 3K0JIOTHUECKOH, Pa3BuTHe MHTepeca K IPaKTUYeCKOMY https://school.infourok.ru/videouroki/8f2e4920-2c4e-
JHEpPreTUYeCcKOU U THIIEBOI He30MacHOCTH, TIPYMeHEeHHIO 3HaHUH 40dd-a40e-2d60ef750581
Pa3BUTHN MeIUITUHBI https://www.youtube.com/watch?v=JvKqiTkepn8
32 | Ipeacrapsnenust 06 0OLMX HAYYHBIX MPUHLIMATIAX Pa3BuTHe HHTepeca K IPaKTUUeCKOMY https://school.infourok.ru/videouroki/c952df61-6a03-
TIPOMBIIIIEHHOT O MTO/TyueHUsI BayKHEHIIIHUX BellecTB TIPUMEeHEeHUI0 3HaHUM 41a9-8472-88583cfc81fc
https://www.youtube.com/watch?v=QKH2nrVXb3g
33 | YenoBek B MUpe BellleCTB U MaTepuaaoB. XUMHUS U Pa3BuTue vHTepeca K NIPakKTU4eCKOMY https://www.youtube.com/watch?v=FIP3zy8 yzU
3/J0pOBbe YesioBeKa TIPYMeHeHHIO 3HaHUI
LleHHOCTHOE OTHOLLIEHWE K
CcOOCTBEHHOMY 3/I0POBBIO
34 | UTtorosas padora Pa3BuTHE HAaBBIKOB CAMOKOHTPOJIS

PasBuTHe yMeHUSI CAMOCTOSITE/IEHO
BbIOMpaTh criocob pelieHust yueOHo-
T03HaBaTeIbHOM 3a/jaun
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