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1.Ilnanupyemsble nipeaMeTHbIe pe3ybTaThl 0cBoeHuss OOII COO

1. Ilnanupyemsle pe3y/ibTaTbl 0CBOEHUS MpeAMeTa.
JINYHOCTHBIE pe3y/1bTaThl
[ oco3HaBaTh eJMHCTBO U LIeJIOCTHOCTh OKPY>KaroLLero M1upa, BO3MOKHOCTH

[ ero rmo3HaBaeMOCTH U OOBICHUMOCTH Ha OCHOBE |,Z[OCTI/I)KEHI/II\/JI HayKH;
[ mocTeneHHO BBICTDAWBATH CcOOCTBEHHOE [1eJIOCTHOE MHUPOBO33pEHHE!

] oco3HaBaTh HOTPE6HOCTL N I'OTOBHOCTbH K CaMOO6paBOBaHI/II-O, B TOM 4ucC/ie 1 B
pPaMKadXx CaMOCTOSITe/TbHOMU AedaTe/IbHOCTH BHE IIKOJIBI;

[ oLleHUBaTh >KU3HEHHbIE CUTYAI[UH C TOUKH 3peHHs Oe30macHOro oopasa >KU3HU U
COXpaHeHUsI 3I0POBbSI;

I OILleHHMBATb 5KOJIOTMUYeCKUM PUCK B3aMMOOTHOIIIeHHM YesioBeKa U IMpUpOoAHbI.

[ bopMUpOBaTh 5KOOrMYECKOe MbILIJIEHUE: YMeHUe OLeHHMBaTh CBOIO
JesiTeNTbHOCTb U MOCTYNKHU APYTUX JIFOJiel C TOUKU 3peHUs] COXPaHeHUst

[ okpy»Karolijeli cpefibl - TapaHTa YKU3HU U 0/1arornoyuus Jitoieit Ha 3emiie.

MeranpeaMeTHbIe
PerynarusHeie YY /I:
[ camocTosiTesTbHO 0OHApY>KKUBaTh U (HOPMYJTUPOBaTh yueOHyt0 pobeMy,

[ oripesiensiTh 1ie/1b YueOHOM eaTeTbHOCTH

[ Bepcuu peltieHust mpobJieMbl, 0CO3HAaBaTh KOHEUHBIN pe3y/bTaT, BbIOMPATh
[ U3 npeyioKeHHbIX U UCKaTb CaMOCTOSTE/IbHO CPeJICTBA JOCTU)KEHUS LieJIu;
[ cocTaBnsTh (MHAVBHUAYATLHO WIK B TPYIINe) TUIaH peliieHus: Ipob/ieMbI;

[ paboras 110 1/71aHY, CBEPSITb CBOM IEUCTBUS C 1[eJIbI0 U, TIPU

[ HeOOXOAMMOCTH, UCITPABJIATH OIIMOKH CaM BBIJBUTATh CAMOCTOSITETHHO;

[ B uasiore C yurTesieM COBepIIEHCTBOBaTh CaMOCTOSITe/TbHO BbIpabOTaHHBIE
KPUTEepPUU OLIeHKU.

[ obHapy>kuBaeT 1 (hopMynupyeT yuebHYI0 MpobJieMy 1o/l pyKOBOICTBOM
YUHUTEJIS.

[ cTaBUT 1je/1b [1eSITe/IbHOCTH Ha OCHOBe T0CTaB/IeHHOM Mpo6/ieMbl U Tipefijiaraet
HEeCKOJIbKO CII0CODO0B ee [JOCTH)KeHHSI.CAMOCTOSITe/IbHO aHa/TM3UPYeT YC/I0BUS
JOCTVKEHUS 11e/T1 Ha OCHOBe yUéTa Bbl/Ie/IeHHbIX YUUTe/IeM OPUeHTUPOB JIeNCTBUS
B HOBOM yueOHOM Marepuare.

[ miaHupyeT pecypchl AJis JOCTHXKEHUS LieJid

[ Ha3bIBaeT TPYIHOCTH, C KOTOPLIMH CTOJIKHYJICS TIPU pellleHUM 3aJjauu, 1
Tpe/iylaraeT MyTH UX MPeoo/eHus/n30eranus B JaabHeHIIen 1eaTe/IbHOCTH.



Ilo3naeamenbubie YY/I:

llananm3upoBaTh, CPaBHUBATh, K1acCU(UIIMPOBaTh U 000011aTh PaKThl U
siBJieHYsl. BBISIBASIT IPUUKHBI U CJIe[ICTBUS TIPOCTBIX SIBJIEHUM.

[ ocyimiecTB/IATH CpaBHeHHe, KIacCU(PUKAINIO, CAMOCTOSATeTbHO BhiIOUpast
OCHOBAHUS U KPUTEPUH [Jisl YKa3aHHBIX JIOTUUECKUX orepalui;

[ cTpouTh lorMUeCcKoe pacCy’KJeHre, BK/ItoUarolliee yCTaHOB/IeH e TIPUYMHHO-
C/le[ICTBEHHBIX CBSI3€M.

[ co3gaBaTh cxemMaTHUeCKUe MO/Ie/Y C BbIieJIeHUEM CYIIIeCTBEHHBIX
XapaKTepUCTUK 00BEeKTa.

[ cocTaB/aATH Te3WChI, Pa3/IMUHbIe BU/bI TUIAHOB (TIPOCTHIX, CJIOXKHBIX U T.I1.).

[ npeodpa3oBbIBaTh MHPOPMALMIO U3 OJHOTO BH/A B IPYTroM (Tab/IUIY B TEKCT U
mp.).

[ yMeTh orpe/ieNIiTb BO3MO>KHbIE UCTOUHHUKH HEOOXOIUMBIX CBEJIeHHH,
TIPOU3BO/IUTH IMMOMCK MH(OPMAIUH, aHA/TU3UPOBATh U OLIEHUBATh eé
JIOCTOBEPHOCTb.

OcyI1iecTBisieT pacIIMPeHHbIN MOUCK WHGOPMAIUY C UCITO/Ib30BAaHUEM PECYPCOB
oubnmoTek u MHTEpHETA.

CunTtbiBaeT WHGOPMAI[HIO, MPe/ICTaB/IEHHYIO C UCITO/Ib30BaHUEM pPaHee
HEW3BECTHBIX 3HAKOB (CMMBOJIOB) TPH HAJTMUMU UCTOUYHHKA, COJEPrKaIIlero ux
TosiKoBaHue. Co3/1aeT Mo/le/Ih U CXeMbl /IJIs peliieHus 3a1au. [lepeBoAUT CI0XKHYIO
10 COCTaBY MH(pOpPMALIMIO 13 rpauueckoro Wiv CUMBOJIBHOTO TIpe/iCTaB/IeHus B
TEKCT ¥ HA000POT. Y cTaHaBIMBaeT B3aUMOCBSI3b OMMCAHHBIX B TEKCTe COOBITHH,
sIBJIEHUH, TTPOLIECCOB. YUaCTBYeT B ITPOEKTHO- MCC/Ie/0BaTe/IbCKOM AesITeTbHOCTH.
[TpoBoauT Hab/TIO/IeHNe U SKCIIEPUMEHT T10/i PYKOBOZCTBOM yUHTeTsI.
OcyjectBsieT Bbibop HarOosee 3hPeKTUBHBIX CIOCOOOB pellieHus 3aau B
3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHM; [laeT orpeiesieHre TTOHITHSIM.
YcTaHaB/IMBaeT NPUUMHHO-C/IeICTBeHHbIe CBs13U. O000IIIaeT OHATHS —
OCYIIIeCTBJISIET JIOTUUECKYIO OTepaLyio epexozia OT BUIOBBIX TIPU3HAKOB K
PO/ZIOBOMY TTOHSITHIO, OT TIOHATHS C MEHBIIIMM 00BEMOM K MOHSITHIO C OO/TBIITHM
00BEMOM; OCYITIECTB/ISIET CPaBHEHME, W K/IaCCH(MUKAIIAIO, CAMOCTOSITE/THHO
BbIOMpasi OCHOBAHUS M KPUTEPHH /IS YKa3aHHBIX JIOTUUYECKHUX OIepariii. CTPOUTh
K/1accudurKal[io Ha OCHOBe JAMXOTOMUUECKOTO JiefieHus1 (Ha OCHOBe OTPULaHKS)
CTPOUTH JIOTHYECKOe PacCyK/eHre, BKIIYarolllee yCTaHOBIeHe TTPUUHNHHO-
C/ieICTBEHHBIX CBsi3el; 0OBSICHSIET SIB/IEHHSI, TIPOLECChI, CBSI3M M OTHOILIeHUS,
BBISIB/ISIEMbIe B XO7ie MCC/Ie/IOBaHUs; 3HaeT OCHOBBI yCBAUBAOIIETr0 UTEHUST YMeeT
CTPYKTYpPHPOBAaTh TEKCThI (BbIZe/sieT IIaBHOe ¥ BTOPOCTeTIeHHOe, TJIaBHYO U/Iet0
TeKCTa, BBICTPAUBAET T0C/IeZI0BaTe/TbHOCTh OMUCHIBAEMbBIX COOBITHI) 3HAET
OCHOBBI 03HAaKOMUTE/IbHOTO UTeHUS; TI0C/IeJ0BaTeTbHOCTh OIMMChIBAEMBIX
COOBITHI:

-CTaBUTH NTPOOIEMY, apTYMEHTHUPOBATh €€ aKTyaTbHOCTb.

-CaMOCTOATeTbHO TTPOBO/IUTD MCC/Ie/JOBaHUe Ha OCHOBE TIPUMEHEHHST MeTO/IOB
Ha0JTIO/IeHUS ¥ SKCIIEPUMEHTa;



KommyHukaTuBHbIe YY I

CaMoCTosITe/TbHO OpPraHrW30BbIBAThH YUueOHOe B3aMMO/IeCTBHE B TPYIIIIe
(ompezesnisATL OOIIME 1e/TH, pacIipe/iesiATh POJiv, JOrOBApPUBATHLCS APYT C APYTOM U
T.[.).

IIIKo/bHBIE:

[ cobmoaeT HOPMBI ITyO/TMUHOM peun U perjaMeHT B MOHOJIOTe U
JIMCKYCCHUW.TIO/Ib3YeTCS a/IeKBaTHBIMU PeUeBLIMH KJIHIIe B MOHOJIOTE (TTyO/TMYHOM
BBICTYIIJIEHWH), AA/Iore, AUCKYCCHU.

[0 dopmynupyeT cobcTBeHHOe MHEHHe U TTO3UL|I0, apTYMeHTUDPYeT UX.

[ KOOpAHUPYET CBOIO MO3UIIUIO C MO3ULIUSMU MAapPTHEPOB B COTPYJHUUECTBE TIPU
BbIpaboTKe 0011[ero.

[ ycTaHaBIMBaeT U CpaBHUBAET Pa3Hble TOUKU 3PeHUs, TIPEX/[e YeM MPUHUMATh
pellieHus U JleflaTh BLIOOP.CITOPUT M OTCTaUBaeT CBOO MO3HUIUI0 He BPaXKeOHbIM
JJIsl OTITIOHEeHTOB 00pa3oMm.

I OCyIIeCTBJIAET B3aMMHbIN KOHTPOJIb ¥ OKd3bIBdAE€T B COTPYAHNUYECTBE
HQO6XO,U,I/IMYI-O B3dMMOIIOMOIIb.

[ opraHM30BbIBaeT U M/IaHUPYeT yueOHOe COTPYAHUUYECTBO C YUHUTE/IEM U
CBepCTHUKAMM; OTIPe/Ie/ISTh Lie/U U PYHKLUU YUYaCTHUKOB, CIIOCOOBI
B3aMMO/IEMCTBHS; TIJIAHUPOBATh 00IIHe CrTI0COOBI pabOoThI;

[ ymeeT paboTaTh B rpyIire — ycTaHaB/MBaeT pabourie oTHoIeHus1, 3pPeKTUBHO
COTPY/AHUYAET U CIIOCOOCTBYeT MPOAYKTUBHOM KOOTIepal[iu; UHTErPUPYeTCs B
IPYIIy CBEPCTHUKOB M CTPOMT NPOAYKTUBHOE B3aWMO/ENCTBHE CO CBEPCTHUKaMU
Y B3POC/IbIMU.

[ yunThIBaTh pa3Hble MHEHHUS U MHTEPeChl 1 000CHOBBIBATH COOCTBEHHYIO
TIO3UI[HIO

IIpeagMeTHBIMH pe3y/ibTaTaMHU U3yUeHUs MpegMeTa SIBJISIIOTCS C/IeJyroLue
YMEHWUSI:

OCO3HAHUE po/au gewecma:

-OTpe/iesisiTh POJib Pa3/IMUHbIX BeIeCTB B TIPUPOZiE U TEXHUKE;

-00BSICHATDL POJIb BEIeCTB B X KPYTOBOPOTE.

paccmompeHue XumMuuecKkux Npoyeccos:

- IPUBO/IUTh IPUMEPbI XUMUUECKHX TTPOLIECCOB B MPUPOJE;

- HaXOUTh UYePThI, CBU/IeTETbCTBYIOI[HE 00 0OIMUX MpH3HAKaX XUMUUECKUX
TMPOLIeCCOB U UX Pa3/NuMsIX.

UCNO0Ab308aHUE XUMUUECKUX 3HAHUU 8 Obimy:

- 00BSCHATL 3HaUEHHE BEI[eCTB B )KW3HU U XO3SMCTBe ueloBeKa.

00BSICHATb MUP C TOUKU 3PEHUS] XUMUU:

MepPeunCsIATh OTINUMTETbHbIE CBOMCTBA XMMUUYECKUX BELL[eCTB;

- pa3/iMyaTh OCHOBHbIE XUMHUUECKHE MPOL[eCChI;

- OTIpe/iesisiTb OCHOBHbBIE K/1aCChl HEOPraHWYeCKUX BeIleCTB;



- IOHUMAaTh CMBIC/T XUMUUECKHUX TEPMHUHOB.
0e8/1adeHue OCHOBAMU Memo008 NO3HAHUS, XAPAKMePHbIX 0/ eCMeCmeeHHbIX
HAyK:

-XapaKTepr30BaTh METO/[bl XUMUUECKOH HayKH (HaO/Tio/[eHre, CpaBHEHHE,
9KCTIEPUMEHT, U3MEePeHHe) B UX POJIb B TI03HAHUM ITPHUPOJIB;

- TIPOBO/IUTh XUMHUUECKHE OITBITHI U SKCITIEPUMEHTHI U O0BSCHSATL WX Pe3yJIbTaThl.
YMeHue oyeHU8amb nogedeHuUe Yea08eKa C MOUKU 3peHUst XUMUYecKol
6e3onacHocmu no OMHOWEHUIO K ue/no8eKy U npupooe:

- MCI0J1b30BaTh 3HaHWsI XUMUU TIPU COOJTIO/IeHUH TPaBUJ/I UCII0/Ib30BAHUS
OBITOBBIX XMMUUECKUX TIPeriapaToB;

- pa3nMuaTh OracHble U Oe30rMacHbIe BeljecTBa.

OcHOBHBIe MOHATUS XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX TIPeACTaB/IeHNN )
BbINyCKHUK HayunTCS:

® OIUCBLIBAaTh CBOMCTBA TBép,UJ:IX, KNIOKUX, Fa3006p83HBIX BeleCTB, BbIAE/IAA
HX CylieCTBEHHbIE ITPU3HAKH;

° XdPAKTE€PHU30BATh BEIIECTBA I10 COCTaBY, CTPOEHHIO U CBOﬁCTBaM,
YCTaHdBJ/IMBATH ITPUYHUHHO-C/IECTBEHHBIE CBA3U MEXY AdHHBIMH
XdPdKTEPHUCTHUKAMMU BEILECTBA,

. PacKpbIBaTh CMBIC/T OCHOBHBIX XUMHUUECKUX TIOHSTUN: aTOM, MOJIeKY/Ia,
XUMUUYECKUN 37IeEMEHT, IIPOCTOE BeI[eCTBO, CJI0XKHOE BEIIleCTBO, BaJIEHTHOCTb,
WCTIOJTB3Y$ 3HAKOBYIO CUCTEMY XUMUMU;

. 1300paXkaTb COCTAB MPOCTEMUIIINX BEIIeCTB C MTOMOII[bI0 XUMUUeCKAX
(dhopMy/1 U CYIITHOCTh XUMHUUYECKUX PeaKlyiii C TTIOMOII[bI0 XUMHUUYECKUX YpPaBHEHUH;

. BBIYUC/IATh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO ¥ MOJIIPHYIO MacChl BeIlleCTB, a
TaK)Ke MaCCOBYIO [J0JIF0 XUMHUUYECKOT0 37ileMeHTa B COe/JUHEHUSX;

° CpaBHHUBATL I10 COCTABY OKCH/bI, OCHOBAHMsA, KUC/IOThI, COJIH;

° KJ'IaCCI/I(bI/IL[I/IpOBaTB OKCHAbI 1 OCHOBAHMA T10 CBOﬁCTBaM, KHNCJ/IOTBI 1
COJIM — TI0 COCTaBYy,

° OITNCBIBATE COCTdB, CBOICTBA U 3HaUeHHUe (B npupoje u HpaKTHLIECKOfI
AedaTe/IbHOCTH I—IE]'IOBEK{:I) IMMPOCTBIX BeleCTB — KUC/IOPOAd U BOAOPO/Ja,

. JlaBaThb CPAaBHUTEbHYI0 XapaKTepUCTUKY XUMUUEeCKUX 3/IeMEeHTOB 1
Ba)KHEUIIINX COeIMHEHUM eCTeCTBeHHBIX CEMEeNCTB 11[eJIOUHBIX MeTa/lJIOB U
raJIoreHoB;



. T10JTb30BaThCs1 TabopaTOpHBIM 000PYZIOBaHUEM Y XUMUUYECKOU TTOCY/I0M;

. TIPOBO/IUTH HEC/IOXKHbIE XUMHUUYEeCKHe OTbIThl M HaO/MIoieH s 3a
M3MeHeHHUsIMH CBOMCTB Bell[eCTB B TIPOI[eCCe WX MpeBpailleHuH; co0moaaTh
TIpaBW/Ia TeXHUKU 0€30TIaCHOCTH MPH MPOBeieHNH Hab/Tr0/[eH I U OTIBITOB,

. pa3/InyaTh IKCIIePUMEHTATbHO KUC/IOTHI U IIE/I0UH, TIOTh3YSICh
VMHWKAaTOPAMH; OCO3HaBaTh HEOOX0AUMOCTh CObJTI0/IeHrsT Mep 0e30MacHOCTH TIPH
oOpall[eHHH C KMC/IOTaMU U Ie/IouaMHu.

BBIMTyCKHUK MOYUYUT BO3MOXXHOCTh HAYUYUThCS:
. TPaMOTHO 00paIlaThCs C BEI[eCTBaMH B TIOBCEJHEBHOM JKU3HU;

. 0CO3HaBaTh HEOOXOUMOCTb COO/IIOZIeHUsT TTPABU/ SKOJIOTMUECKU
Oe30racHOro 1oBe/ieHysl B OKpY»Karolliell IpUpo/iHOI cpejie

. TTOHUMAaTh CMBIC/T 1 HEOOXOIUMOCTh COOJTIO/IeHHs TIpeATTMCaHIH,
TIpe//laraeMbIX B MHCTPYKI[USX 10 UCITO/Tb30BAHUIO JIEKAPCTB, CPEZICTB OLITOBOM
XUMUU U JIp.

. WCTI0/Th30BaTh MPHOOpeTEHHbIE K/TFOUeBble KOMIIETEHTHOCTHU TIPU
BBITIOJTHEHUU HCCTIe/JOBaTe/IbCKUX TIPOEKTOB 110 M3yUeHHI0 CBOMCTB, CITOCOOOB
TOTyUeHUs U pacrio3HaBaHUS BellleCTB;

. pa3BUBaTh KOMMYHUKATUBHYHO KOMIIETEHTHOCTb, UCIIO/b3Yys CPEe/ICTBA
YCTHOTO Y MMUCbMEHHOTO O0I1IeHHs1, TIPOSIB/ISITh TOTOBHOCTD K YBa)KEHUIO MHOM
TOUKHU 3peHUs IPY 00CY>K/IeHUM pe3y/IbTaTOB BLIMOTHEHHOM pabOoThI;

. 00BEKTUBHO OL[eHUBaTh UH(POPMALIMIO O BellleCTBaX U XUMUUeCKUX
Tripoijeccax, KpUTUUeCKd OTHOCUTHCS K TICEeBAOHAYUYHOU MH(OPMALUY,
HeZl0OpOCOBECTHOM peK/lamMe, Kacarolelcst CTI0/Tb30BaHus PA3/IMYHBIX BEIleCTB.

[TepriogrueCKUM 3aKOH U MEPUOANYECKasi CUCTeMa XUMHUUeCKUX 371eMeHToB [. 1.
MenpesneeBa. CTpoeHue BellleCTBa

BBINyCKHUK HAyunTCH:

® KJ'IaCCI/I(lJI/I]_II/IpOBaTb XUMHuecCkKure 3/71eMeHThbI Ha MeTdJ/lJIbl, HeMeTaJl/IbI,
3JIEMEHTHBI, OKCHU/bI U TUAPOKCHUAbI KOTOPBIX aM(l)OTepHBI, N UHEPTHLBIE 3JIEMEHTHI
(1"83]:»1) AJI1 OCO3HaHUA BAXKHOCTH YIIOPAAOYEHHOCTH HAYUHbIX 3HaHHﬁ;

. pacKpbIBaTh CMbIC/ epuoagudeckoro 3akoHa [i. V1. MeHpeneeBa



. OIMMCBIBaTh U XapaKTepPU30BaTh TaOMMUHYI0 (GOpMY ITepHUOJUIeCcKOi
CUCTeMbl XUMHUUECKUX 3JIEMEHTOB;

. XapaKTepU30BaTh COCTaB aTOMHBIX sifiep U pacripeiesieHre Uuc/ia
3JIEKTPOHOB TI0 3/IEKTPOHHBIM CJI0SIM aTOMOB XUMUUECKHX 3/IEMEHTOB MaJlbIX
TIePUOZIOB TIePUONUECKON CUCTEeMBbI, a TaKyKe Kaus U KaJlbLUs;

. pa3nuyaTh BUbl XUMUUECKOU CBSI3U: UOHHYIO, KOBaJIEHTHYIO TOJISIPHYO,
KOBaJ/IEHTHYIO HeTOJISIPHYI0 U MeTa/UIUueCcKyto;

. 1300pakaTb 371eKTPOHHbIe (hOPMYJIbI BellleCTB, 00pa30BaHHbIX
XUMUYEeCKUMU CBSA35SIMUA Pa3HOT'O BU/IA;

. BBISIBJISITH 3aBUCUMOCThL CBOMCTB BeII|eCTBa OT CTPOEHUS ero
KPUCTa/JIAUeCKOU pellléTKU (MOHHOM, aTOMHOU, MOJIEKYJ/IIPHOM, MeTa/l/TM4ecKom);

. XapaKTepru30BaTh XMMUUECKHe 3/IEMEHThI U UX COeIMHEHUSI Ha OCHOBE
TI0JIO’KE€HUST 3JIEMEHTOB B IIEPHOIUUECKON CUCTEME U OCOOEHHOCTEH CTPOeHUST UX
aTOMOB;

. OIMMCBHIBaTh OCHOBHBIE TIPeATIOCHUTKHA OTKPhITHS [1. V1. MeHeneeBbIM
TIePUOINUECKOT0 3aKOHA M ITEPUOJUUEeCKON CUCTEMBl XUMUUECKUX 3/IEMEHTOB U
MHOT000pa3Hy0 HayYHYIO AesTelbHOCTb YU&HOrO;

. XapakTepu30BaTh HAy4YHOEe U MHUPOBO33peHUeCKOoe 3HaueHue
MeprUoANYEeCKOro 3aKOHa U MepUoJuYeCKOU CUCTEMbI XUMUUYECKUX 3/1eMeHTOB /1.
N. MeHjieneeBa;

° OCO3HdBATb Hay4YHbI€ OTKPBITHA KdK Ppe3yJ/ibTaT AJINTE/IbHBIX HEl6J'[I-O,E[€HI/II‘;I,
OIIBITOB, HaquOﬁ IMOJIEMUKH, TIPEOCA0J/IEHUA pr,[[HOCTEI\/JI Y COMHEHUM.

BBIHYCKHI/IK MOJIY4YHUT BO3MOXHOCTb HAYUHUTBCA:

. 0CO3HaBaTh 3HaUEHUE TeOPeTUUeCKUX 3HAHUM [1Jisl MPaKTUUeCKOou
JlesiTeJIbHOCTU YesioBeKa’,

® OIMUCbIBATHL U3YUYEHHLbIE 00BEeKThI Kak CHUCTEMBI, IIDUMEHAA JIOTUKY
CHCTeMHOI'O dHdJ/I134d,

. TIPUMEHSTh 3HaHUS O 3aKOHOMEPHOCTSIX MePUOJUYECKOU CUCTEMBI
XUMHUECKUX 3JIEMEHTOB [I7Is1 00bsICHEeHHSI Y TIPeBUIEHUS] CBOMCTB KOHKPETHBIX
BeLL[eCTB;



. pa3BrBaTh WHGOPMAI[MOHHYIO KOMIIETEHTHOCTh MIOCPEICTBOM YTy O/1eHUs
3HaHUH 00 UCTOPUU CTAaHOBJIEHHUSI XUMUUECKOW HayKH, €€ OCHOBHBIX ITOHATHM,
MeprUoANYEeCKOro 3aKOHa Kak OJJHOTO U3 BaKHEUIIINX 3aKOHOB MPUPO/bI, a TAKXKE O
COBPEMEHHBIX IOCTH)KEHUSAX HAYKU U TeXHUKU. MHOroo0pasue XUMHUIeCKUX
peakiui

BBINYyCKHUK HAYYUTCS:

° 00BACHATH CYyTb XUMHUYECKHUX IIPOLIECCOB,;
° Ha3bIBATh INIPHU3HAKKU U YC/I0BHSA MMPOTEKAHUA XUMHWUYECKHX peaKqu/i;
® YCTaHABJ/IMBATH IMMPUHAJIE?)KHOCTD XUMUUECKOU peaku1 K OHpE,Z[EJIéHHOMy

THITY TI0 OHOMY U3 K/1aCCH(UKAIIMOHHBIX TIPU3HAKOB: 1) 110 YKMC/TY U COCTaBy
WCXO/IHBIX BEI[eCTB U TIPO/IYKTOB Peakivu (peaki[uu COeIUHEHMs], PAa3/I0’KeHHUS,
3amelreHuss u 00MeHa); 2) 0 BbIJIe/IEHUIO WJTH TTOTJ/IOIEHUIO TeTUIOThI (peakluu
9K30TePMHUUECKHE U YHJOTEPMHUUECKHE); 3) TI0O U3MEHEHUIO CTerleHel OKUCIeHUsT
XUMHUYECKUX 3/IEMEHTOB (OKHC/TUTE/TbHO-BOCCTaHOBUTE/IbHBIE PeaKLK); 4) 1o
obpaTuMOCTH Tporiecca (peakiiiy oOpaTuMbie ¥ HeoOpaTHMBIE);

. Ha3bIBaTh (PAKTOPHI, BIAUSIOLIME HA CKOPOCTb XUMUUECKUX PeaKLuij;
. Ha3bIBaTh (DAKTOPBHI, BJIUSIOIME HAa CMellleHne XUMHUUYeCKOr0 paBHOBeCHS;
. COCTaBJ/ISITb YPaBHEHUSI S7IEKTPOJIMTUUECKOM AUCCOLMALIUUA KHCJIOT,

111e/10ueid, cosleif; TI0JTHbIE ¥ COKPAIlEHHbIe MOHHBbIe YpaBHeHHs peakliiii 0OMeHa;
yPaBHEHMSI OKHC/IUTE/IbHO-BOCCTAHOBUTEIbHBIX PeaKLij;

. MIPOrHO3MPOBaTh NPOAYKThl XUMUYECKUX peakL1i 110
(opMy-1amM/Ha3BaHUSIM UCXOJHBIX BeL[eCTB; OIpe/esIsiTh UCXOJHbIe BelecTBa 1o
(opMmy/1aM/Ha3BaHUsIM MPOJYKTOB PeaKLIUH;

. COCTaBJIATb YPaBHEHUs peakliyii, COOTBETCTBYIOILIUX T10C/Ie[J0BaTeIbHOCTH
(«Llerouke») rpeBpaljeH’ HeOpraHUYeCKUX BeleCTB Pa3/InuHbIX K/1aCCOB;

. BBISIBJISIT B TMPOLIECCe SKCepUMeHTa MPU3HaKU, CBU/ETEbCTBYIOIIUE O
MPOTeKaHUM XUMUUeCKOW peaKLvu;

. TOTOBUTb PACTBOPHI C OMpeeIEHHOW MaCCOBOM 0J/Iel paCTBOPEHHOTO
BelL[eCTBa;
. orpe/ie/iATh XapakKTep Cpe/ibl BOAHBIX PaCTBOPOB KUCJIOT U I1je/iouei 1o

N3MEHEHHWIO OKPACKHW MHAWKATOPOB;



° MNPOBOJUWTE KAY€CTBEHHbIE pedKIIWHU, ITIOATBEPXKAA0IHe Ha/InUKe B BOAHBIX
PaCTBOPAaX BeECTB OTAE/TBHBIX KATUOHOB 1 dHUOHOB.

BBIHYCKHI/IK MOIYy4YHT BO3MO>XHOCTb HAYUHUTBCA:

. COCTaBJIATb MOJIEKYJ/ISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHSI 110 COKPALLEHHBIM
VIOHHBIM YDaBHEHUSIM;

. TIPUBOJUTH MPUMeEpPHI PeaKiivii, MOITBePK/Iat0IUX CyllleCTBOBaHHE
B3aWMOCBS3U MeXKy OCHOBHBIMU K/laCCaMU HeOpPraHuyeCcKux Bell|ecTs;

® IMPOTHO3UPOBATL PE3YyJ/IbTATHI BOBAEﬁCTBHH Pa3/IMYHbIX (baKTOpOB Ha
CKOPOCTb XUMUUYECKOUN PeaKkInu;

. TIPOTHO3UPOBATh Pe3yJ/IbTaThl BO3/EHCTBUS Pa3/InUHbIX (PAKTOPOB Ha
CMelljeHre XUMHUYeCKOTo paBHOBecus. MHOroobpasue BellecTB

BbINyCKHUK HAYYUTCS:

° onpeaesdaTb IMIPpUHAaAJ/Ie2KHOCTh HEOPraHNM4YeCKHX BelleCTB K OAHOMY M3
N3Yy4YEeHHbIX K]IaCCOB/l"pyr[HZ MeTa/l/Ibl 1 HeMeTa/lJ/Ibl, OKCHbl, OCHOBAHMH,
KHC/I0ThI, COJIH,

. COCTaBJIATH (POPMYJIbI BELECTB 110 UX Ha3BaHUSIM;
. orpe/ie/iiTh BaJleHTHOCTh Y CTeleHb OKHC/IeHUS 3/IEeMEHTOB B BellleCTBax;
. COCTaBJ/ISITb (POPMYJ/IbI HEOPraHUYECKUX COeJMHEHUM 110 BaJIEHTHOCTSIM U

CTereHsIM OKHCJIeHUS 3JIEMEHTOB, a TakK)Ke 3apsilaM MOHOB, YKa3aHHBIM B Tab/uile
pPacTBOPUMOCTH KHUCJIOT, OCHOBaHUM U COJIEH;

° 00BACHATH 3dKOHOMEPHOCTHU U3MEeHEHHU Cl)I/IBI/ILIECKI/IX N XUMHNUYeCKHx
CBOICTB IMMPOCTBIX BEIECTB (METaJIJ'IOB n HEMET&JIJ'[OB) M UX BBICIIMX OKCHUIOB,
O6pa3OBaHHbIX 3JIEMEHTAMUM BTOPOI'O U TPETHET'O IMEPUOJOB;

. Ha3bIBaTh 00IIie XUMUUeCKre CBOMCTBA, XapaKTepHbIe /IJisi TPYTIT OKCHIOB:
KUCJIOTHBIX, OCHOBHBIX, aM(DOTePHbIX;

. Ha3bIBaTh 00IIie XUMUUeCKre CBOMCTBA, XapaKTepHbIe /Jis KaXKA0ro 13
K/IaCCOB HEOPraHU4eCKUX BelleCcTB (KMCI0T, OCHOBaHUH, COMNen);

. MIPUBO/IUTH MPUMeEPhI PeaKLUii, OATBEP)KJAIOLMX XUMUUECKUe CBOUCTBA
HeopraHWYyeCcKHX BelecTB: OKCHU/JO0B, KUCIOT, OCHOBAaHUU U COJel;

® orpejessTh BelmeCTBO-OKUC/INTE/Ib U BE€eCTBO-BOCCTaAHOBUTEJIb B
OKHMC/IMTE/IbHO-BOCCTAHOBUTEJ/IbHBIX PeaKIHUAX;



. COCTaB/ISATh 3/IEKTPOHHBIN OamaHC (/17151 U3yUeHHBIX pPeakKIuii) TI0
rpe/i/Io’KeHHbIM CXeMaM peakLvi;

. TIPOBO/IUTE /Ta00paTOpPHBIE OTBITHI, TTOATBEPK/JAIOIIHe XUMUUeCKHe
CBOMCTBA OCHOBHBIX K/1aCCOB HEOPTaHUUECKUX BellleCTB;

. TIPOBO/IUTE /Ta00paTOPHBIE OMBITHI 110 MOTYUYEHUI0 U COOUpaHUI0
ra3000pa3HbIX Bell[eCTB: BOOPOAA, KUCI0PO/a, YIJIEKUC/IOTO ra3a, aMMHaKa,;
COCTaBJISITh YpPaBHEHHUsI COOTBETCTBYIOIUX PeaKLIUi.

BBIHYCKHI/IK MMOJTY4YHUT BO3MOXHOCTb HAYUHUTHCA:

. TIPOTHO3UPOBATh XMMHUUECKIe CBOMCTBA BeIlleCTB Ha OCHOBE MX COCTaBa U
CTPOEHUS;
. TIPOTHO3UPOBATh CIIOCOOHOCTH BeIleCTBa MPOSIB/IATL OKUCUTeTbHbIe WX

BOCCTaHOBUTeE/IbHbIE CBOMCTBA C y‘—IéTOM CTereHer OKHC/IeHUS 5JIEMEHTOB,
BXOJAIINMX B €0 COCTdB,

. BBISIBJIATH CYIlleCTBOBaHWE T'eHeTUUeCKOM CBSI3U MeXX/y BellleCTBaMU B PSAAY:
MPOCTOEe BeleCTBO—OKCUI—KKUC/I0Ta/ TUIAPOKCU —COJIb,

. XapaKTepu30BaTh 0COObIe CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM U a30THOM
KHCJIOT;
. MIPUBO/IUTH NPUMeEPbI YPABHEHUM peakLyi, Jie)KaljuX B OCHOBE

TTPOMBIIIZIEHHBIX CITOCOOOB ITO/TyYeHHsI aMMHaKa, CePHOM KHUC/IOTBI, UyTyHa U
CTay;

. OIKCHIBATH (PU3NYECKHE Y XUMHUYECKHe TIPOLIeCChI, SBSIOLMeCs YaCThI0
KPYTrOBOPOTAa BelLeCTB B PUPO/JIE;

° OPraHM30BbIBATb U OCYIIECTBJIATDH IIPOEKTHI 110 MCC/1eJOBAHNIO CBOICTB
BemeCTB, UMEIOIIUX BA’XKHOE ITPAKTUYECKOE 3HAUYEHUE.



2.COAEPXAHUME YUEBHOTI'O ITPEAMETA
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Paznen 1. OcHOBHbIe MOHATUSI XMMUHU (YPOBEHb aTOMHO-MOJIEKYISIPHBIX
Tipe/iCTaB/IeHUI )

[TpeameT xumMun. XUMUs KaK 4aCTb eCTeCTBO3HaHUs. BelllecTBa U UX CBOMCTBA.
MeTo 161 MO3HAHUS B XMMUK: Ha0/It0/IeHue, SKcriepuMeHT. [Ipuémbl Ge3oracHoi
paboTsl c 060pyi0BaHKEM U BelllecTBaMH. CTpoeHHe Ti/laMeHH .

YucTele BerjecTBa u cMecH. CriocoObl OUHMCTKH BeIl[eCTB: OTCTauBaHUe,
(bubTpOBaHUe, BhIllapUBaHWe, KPUCTa/UIU3aLvs, JUCTULISALIUS, XpoMaTorpadus .
dusrueckKre U XuMHUYecKre siBjieHus. XuMudeckre peakiyu. [IpusHaku
XUMHUYECKUX peakliii U yC/I0BYSI BOSHUKHOBEHUS U TeUeHUs] XMMHUUYeCKUX
peakiyu.

ATOMBI, MOJIEKYJIbI ¥ KOHBI. BelljecTBa M0OJ/IEKY/ISIPHOTO U HEMOJIEKY/ISIPHOTO
ctpoenusi. Kprcranivueckue pelliéTKy: MOHHAs], aTOMHasi U MOJIeKy/IsipHasl.
Kpucrannivueckrve 1 aMOp(HbIe BelllecTBa. 3aBUCUMOCTb CBOMCTB BeLL[eCTB OT
THIA KPUCTA/UTMYECKOU peléTKU. KaueCTBeHHbIM U KOJIMYECTBEHHbIN COCTaB
BelrjecTBa. [IpocThie ¥ C/10KHbIe BeljecTBa. MeTalibl 1 HeMeTaslibl. XUMUYEeCKUH
3jIeMeHT. SI3bIK XUMUM. 3HaKU XUMUUYECKUX 3JIeMEHTOB, XUMUYecKre (hOpMYJIbI.
3aKOH MOCTOSIHCTBA COCTaBa BeLeCTB.

ATOMHas equHULa MacCbl. OTHOCUTeIbHASI aTOMHAs U MOJIEKYJIIpHAasi MacChl.
KosnmuecTtBo BeljecTBa, Mojib. MosisipHast Macca.

BaneHTHOCTh XUMUUeCKUX 37ieMeHTOB. OrnpeiesieHre BaJleHTHOCTH 3JIEMEHTOB T10
dbopmyie buHapHBIX coeHeHHM. CocTaBIeHre XUMUUeCKUX (hopmyJ1 OMHapHbIX
CoeJMHeHUM 110 BaJIeHTHOCTH.

ATOMHO-MOJIEKYJIAPHOE yueHHe. 3aKOH COXPaHEeHHs MaCChl Bel[eCTB. XUMHUUYeCKre
ypaBHeHUs. Knaccudukaiiysi XuMruueCKux peakiydi 1o YMCIYy U COCTaBy
WCXO/JHBIX U T0JIyUeHHbIX BelecTB. Ku3Hb U gedarenbHOCTs M. B. JIomoHOCOBa.

Kucnopog. HaxoxzaeHnve B npupojie. Pusrueckre U Xumudeckre cBorcTBa. O30H.
[TonyueHuve U nprMeHeHHe KUCI0poZa. KpyroBopoT KMcIopo/a B IPUpOZeE.
['openue. Okcuapbl. Bo3gyx v ero coctaB. MefjieHHOe OKUC/IeHUe. 3alluUTa
aTMoc(epHOro Bo3/JyXa OT 3arpsi3HeHU.

Bopopoa. Haxoxxzenuve B ipupoge. dusnyeckre U XUMHUUECKHE CBOMCTBA.
Bojopoz Kak BoccTaHOBUTeNb. Mepbl 6e301acHOCTH MpU paboTe ¢ BOJJOPOZOM.
[TonyyeHvie, mpyUmMeHeHue.



Bopa. MeTojp! onpefiesieHus1 COCTaBa BO/Ibl — aHa/Iu3 U CUHTe3. Pusnueckue u
XUMUYeCcKre CBOMCTBa BO/bl. Bosia B pupo/ie U CriocoObl eé OUnCTKU. Aspariust
BoAbL. Boja Kak pacTBopuTe/ib. PacTBOPMMOCTS BelllecTB B BoJie. OmnpezesieHue
MacCOBOM 0/ paCTBOPEHHOTO Bell[eCTBa.

Oxkcuppl. CoctaB. Kinaccudukaiiys. OCHOBHBIE M KUC/IOTHBIE OKCH/IBI.
HomeHnknatypa. ®u3ndeckre U xuMudeckre cBouctBa. [Tonyuenue. [Ipumenenue.

OcnoBanusi. CoctaB. Knaccudukanys. Homenknatypa. @usnueckue u
XUMHUeCKue CBOMCTBa. Peakius Heutpanu3anuu. [lonyuenue. IIpumenenue.

Kucnotel. CoctaB. Knaccudukanus. Homenknarypa. @u3nueckre U XuMuueckre
CBOMCTBA. BbeITecHUTe /IbHBIN pPsiJ MeTa/l/I0B. [IpuMeHeHue.

Conu. CocraB. Knaccudukaimsi. HomeHnknatypa. @u3ndeckre CBOMCTBA COMeH.
PacTBOpUMOCTH Cofled B Bojle. XMUUeCKUe CBOMCTBa cosieit. CriocoObI
MOJTy4YeHHUs COJIel.

['eHeTHUeCKas CBSI3b MEXX/y OCHOBHBIMH KJ/laCCaMH HEOPraHWYeCKUX COeJUHEeHHUN.
HJeMoHcTpanuu

OsHakoMm/ieHUe ¢ 1abopaTopHBIM 0060pyZI0BaHWEM; TTPHeMbl 6e3011acHOM paboThI
¢ HuM. CriocoObl OUMCTKY BelljeCTB. [IpuMepbl GU3NUeCKHUX U XUMUUECKHAX
sByieHu#. [IpuMepbl MPOCTHIX U CIOXKHBIX BelljeCcTB. Mozie/i KpUCTA/IITMUeCKAX
peiéTok. OIbITH, OATBEPKAAIOIINEe 3aKOH COXPAaHeHUsT MacC. PeakI[uu pa3HbIX
tunoB. CBoiicTBa Kucyiopoa. Oripe/iesieHre COCTaBa Bo3Ayxa. B3aumoselicTere
BO/IbI C MeTa/laMH, OKCH/IaMi. XUMHUeCKUe COeJUHEHHUS B KOJTMUECTBE MOJTb.
OO6pa3ipl coeHeHM. B3anmo/ietictBre Bogopoaa ¢ okcugom meau (I1)

JTabopaTopHbIe OTIBITHI

PaccMoTpeHMe BellecTB C pa3/iMuHbIMU (PH3UUeCKUMU CBOMCTBaMU. Pa3zeneHue
cMecy MarHuToM.. [Ipumepsbl hr3MUeCcKUX U XUMUUYECKUX SIBJIEHUH.
O3HakoMm/ieHHe ¢ 0Opa3ijamMu MPOCTBIX U CIOKHBIX Bell[eCTB. OMbITHI,
TO/ITBEP K atoll[ie XMMUUeCcKre CBOMCTBA OKCH/IOB, KUC/IOT, aM(OTepHbIX
TUPOKCUZIOB U COJIEU.

[TpakTrueckre paboThI

[Tpuemnbi Ge3omacHoi paboThl ¢ 060py0BaHKEM U BelijecTBaMu. CTpoeHMe
TIJTaMeHH!.

OuncTKa 3arpsis3HeHHOW MOBAapEHHOM COJIH.



[TosnyyeHue 1 CBOKCTBa KUCIOPOJA.
[TosryueHue Bofjopo/ia ¥ UCC/Ie[JOBaHNE €ro CBOUCTB.

[IpuroroBsieHre pacTBOPOB COJiel C Orpezie/leHHOM MaCCOBOM Jj0/iei
PacTBOPEHHOT0 BellecTBa.

Peakiiusi oOMeHa.

PellieHne s3Kcriep¥MeHTa/IbHBIX 3a/a4 110 TeMe «OCHOBHBIE K/1aCChl
HeOpraHW4yeCcKrUX COeJMHEeHUW» .

PacueTHble 3aauu

BbrunciieHre OTHOCUTE/IbLHOM MOJIEKYJ/ISIPHOW MacChl BelljeCcTBa o popMmyiie.
BbrunciieHre MacCOBOM [0/IM 3/IeMeHTa B XMMHUYeCKOM COe/IMHEeHUHU.
YcTaHoB/ieHUe TIpoCTeiiiiiel (POpMYJibl IO MaCCOBBIM I0/ISIM 3/IEMEHTOB..
Haxo’KJeHre MaCCOBOM /101U paCTBOPEHHOI'0 BelljeCTBa B pacTBOpe. BriuncieHue
MacChl paCTBOPEHHOT'O BeIlleCTBa U BO/IbI /1JIsl IPUTOTOBJIEHUS] pacTBOpa
orpe/ie/ieHHOW KOHLIeHTpal[K.. BeIurcieHus: ¢ MOHSITUM — Macca, KOJTMUeCTBO
BellleCTBa, MOJISIPHBIN 00beM, MOJISIpHasi Macca.

Pazpgen 2. IleprogruecKrii 3aKOH Y IepUOAUYeCcKasi CUCTEMA XUMHUUYECKUX
snemeHTOB [I. I. MenpeneeBa. CTpoeHue aTroMa

[TepBOHauabHBIE MPeCTaBAEHUS O €CTECTBEHHBIX CeMEeHCTBaX XUMUUECKUX
3/1eMeHTOB. EcTecTBeHHOE CeMelCTBO 11e/I0UHbIX MeTaslioB. VI3meHeHne
(hr3UUeCcKUX CBOWCTB 11[eJIOUHBIX MeTa/IJIOB C yBeJTMYeHUeM OTHOCUTETbHOU
aTOMHOMW Macchl. MI3MeHeHre XUMHUUYEeCKOM aKTUBHOCTH 11eJI0YHBIX MEeTaslJIOB B
peakiysX C KUCI0PO/IOM U BOZOM.

["ajloreHbl — camble aKTUBHbIE HeMeTalIbl. VI3MeHeHre (r31uueCcKuX CBOKCTB
rajioreHoB C yBeJTMYeHUeM OTHOCUTEIbHOW aTOMHOUW Macchl. Mi3MeHeHUe
XUMUYeCKOW aKTUBHOCTH T'aJIOTEHOB B peakLUsX C BOAOPOOM U MeTaslyIaMU.
BbITecHeHMe Taio-reHaMu ApYT Apyra U3 pacCTBOPOB UX COJIEH.

OcHoBaHus K1accudurKalii XuMuueckux 3eMeHToB 1. V1. MeHzeneeRa.
[Tepuoueckast cicTeMa Kak eCTeCTBeHHOHayyHasi KjacCupuKalys XuMUIeCKrux
ysiemeHTOB. TabmmuHast popma rpezcTaBieHUs KlacCU(PUKaIUy XUMHUUIeCKUX
ysieMeHTOB. CTpyKTypa Tabmumiibl «[leproguueckasi cicTteMa XUMHAYeCKUX
ynieMeHTOB [I. V1. MeHieneeBa» (KopoTKasi (popma): A- u B-rpyrbl, nepuopi.



®ur3MUYeCKr CMBIC MOPSAKOBOr0O (aTOMHOT0) 3/1IeMeHTa, HoMepa Mepuoza,
HOMepa I'pyIIbI (/18 3/1eMeHTOB A-TPyTII).

CTpoeHue aToMa: siipo U 371eKTPOHHasi 000/10uKa. fepHas (TyilaHeTapHast) MO/ie/b
cTpoeHust aroma. COCTaB aTOMHBIX sifiep: MPOTOHBI U HEUTPOHBIL. V30TONEL. 3apsz
aTOMHOT0 s1/Ipa, MacCOBOe YMCJI0, OTHOCUTe/IbHast aToMHas Macca. CoBpeMeHHast
(hOopMy/IMPOBKA MOHATHS «XUMUUECKUN 3/IEMEHT».

OnekTpoHHasi 000/10UKa aTOMa: TTOHSTHe 00 37IeKTPOHHOM CJI0e, ero éMKOCTH.
3aroJsiHeHre 3/IeKTPOHHBIX C/I06B y aTOMOB 371eMeHTOB [—III nmepuonos.

CoBpemeHHast popMy/TMPOBKa MepUoIuUeCcKoro 3akoHa. K13Hb U AesiTeTbHOCTh [1.
N. MeHpeneeBa.

HemoHcTpauyu dr3ndeckue CBOMCTBA 11]e/I0YHbIX META/JIOB , Fa/IOTe€HOB.
Paszen 3. CtpoeHue BelliecTBa

ONeKTPOOTPULIATE/IbBHOCT XMMHUYECKUX 3/1eMeHTOB. OCHOBHBIE BU/IbI XUMUYECKOU
CBSI3U: KOBaJ/IeHTHAs HeIloJIsIpHasi, KOBa/IeHTHas I10JIApHas, MOHHas. BasieHTHOCTh
3JIEMEHTOB B CBeTe 3/IeKTPOHHOU TeopuH. CTeneHb okucieHus. [IpaBuna
orpejesieHus CTelleH! OKUCJIEHUS 3/1eMeHTOB. 3akOH ABoraZipo. MoJisipHbIi
00bEM ra3oB. OTHOCUTETbHAS TUIOTHOCTD Ta30B. OOBEMHBIE OTHOIIIEHHS Ta30B TIPU
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Pasgen 1. MHoroo6pa3ue XUMHUUYeCKUX PeakIvii

Knaccudukalys XuMUUeCcKrux peaklivii. Peakiiuu coeiuHeHusl, pa3/ioKeHus,
3aMelijeHrs1, 0OMeHa, 3K30TepMUUeCKHe, SHA0TepMUYeCKe, OKUCTUTETbHO-
BOCCTAaHOBHUTe/IbHbIE, HeOOpaTHUMbIe, 00paTUMBbIe.

CKOpOCTh XUMUUECKUX peakLyid. PaKTopbl, BAUSIOL[ME HA CKOPOCTb XUMUYECKHUX
peakuyi. [TepBoHauasbHbIe MpeCTaBAeHUS O KaTalause.

Oxuc/1MTe/IbHO-BOCCTaHOBUTE/IbHbIE peak1nn. OKI/ICJ'II/ITEJ'H:, BOCCTAHOBUTE/Ib,
OKHCJ/IeHHe, BOCCTaHOBJ/IEHHEe C TOUKH 3peHHsA N3MEHEHUA CTereHel OKHC/IeHUS
dTOMOB.

OJIEKTPOJIUTBI U HE3JIEKTPOJIUTBL. D/IeKTPOJIUTUYECKAs JUCCOLMALUS BeleCcTB B
BO/JIHbIX pacTtBopax. MloHbl. KaTnoHb! U aHWOHBL. ['vpaTHast Teopusi paCTBOPOB.
ONeKTpoMTHYeCKast JUCCOIMAIIUs KUC/IOT, Ijeioueit u coseit. Crnabble U CH/IbHbBIE
3/1eKTpOoUThL. CTereHb JUCCOIMal[ii. Peakiin HOHHOTO oOMeHa. Y C/IoBUst
TeUeHHs peaki[iii MFOHHOTO 0OMeHa /10 KOHI[a. XMMHUUYeCKHe CBOMCTBA OCHOBHBIX
K/IaCCOB HEOPTraHWUYEeCKHX COeUHEHHI B CBeTe Mpe/iCTaBIeHui 00



3/IEKTPOJTUTUUECKOMN AUCCOIUALINU U OKUC/TATETbHO-BOCCTAHOBUTE/IbHBIX
peakIusX.

Pa3gen 2. MHorooOpasue BelecTB
EcTecTBeHHbIe CeMelCTBAa XUMUYECKUX 3/IEMEHTOB.

OO011jas1 XapaKTePUCTHKA HEMETAJIJIOB 110 UX TT0JIOKEHHIO B TTEPUOUUECKOM
crUcTeMe XMMHYecKux 3eMeHTOB /1. 1. MeHeneeBa. 3aKOHOMEPHOCTU
Vi3MeHeHUs B TIepUo/ax U rpymnmnax Gu3nuecKux U XMMUYeCKHUX CBOMCTB MPOCTHIX
BeII[eCTB, BBICIIUX OKCU/IOB U KUCJIOPOACOZep KallliX KUC/IOT, 06pa30BaHHBIX
HemetasuiamMu [I—III meprogoB.

[TonoykeHue rajioreHoB B TepHUOANYECKON CUCTeMe 3JIEMEHTOB 1 CTPOEHHe UX
aToMoB. Pr3nUeCcKre U XMMUUeCKUe CBOKMCTBA rajoreHoB. CpaBHUTe/IbHAs
XapaKTepUCTHKa rasoreHoB. [IprMeHeHMe rasoreHoB. X/10pOBOAOPOL.
[Tonyuenue. ®usnueckue ceoricTBa. ComnsiHasi KUCI0Ta U eé cov. Pacrio3HaBaHue
XJIOpY/0B, OPOMUIOB 1 MOJUIOB.

[TosioxeHWe KKMCI0pPO/a U Cephbl B IEPUOUUECKON CUCTEeMe 37IeMEHTOB, CTPOEHHE
rx aroMoB. Cepa. Aotpornus cepbl. @U3nyeckre U XMMUUYeCKre CBOMCTBa.
Haxoxxaenue B mpupoze. [Ipumenenue cepol. Okcup cepsl (IV). CepoBogopoaHast
Y CepHHUCTas KUCJI0ThI U ux comu. Okcup cepsol (V1). CepHasi KUC/IOTa U €€ COMU.
OxkucuTenbHbIe CBOMCTBA KOHL[EHTPUPOBAHHOW CEPHOM KUCJ/IOTHI.

[Tonoxxenue azota u pocdopa B MEPUOJUYECKON CUCTEME 3/IEMEHTOB, CTDOEHHE UX
aToMOB. A30T, (hr3nUecKre U XUMUUeCKre CBOMCTBA, MOyueHre U TIPUMeHeHMe.
Kpyrosopot a3ora B npupoge. AMMHUaK. Pr3nyeckre U XUMUYeCKre CBOMCTBA
aMMMaKa, ronyueHve v npuMmeHenve. Comu ammonus. Okcuyg asorta (I1) u okcup
asora (IV). A3oTHas kucsoTa u eé coni. OKUC/IY Te/TbHble CBOMCTBA a30THOU
KUCJIOTHI.

docdop. Annotponusi hochopa. Prsnueckre U XMMUUECKU CBOUCTBa docdopa.
Oxkcup docdopa (V). OprodocdhopHast KUcC 10Ta U eé CoJu.

[TonioxxeHue yrieposa U KPeMHUS B IEPUOJUYECKON CUCTEME 3/IEMEHTOB,
CTpOEeHHe X aTOMOB. YTJIepo/], ero a/yiIoTPOIHble MoudUKaLK, (U3UUecKre U
XUMUYeCKre CBOMCTBA. YTapHbI ras, ero CBOKWCTBA U (PU3HUOIOTMUeCKoe /1eliCTBUe.
Yrnekucsbii ra3, yroiabHast KUCI0Ta U eé cov. 7JKUBo MUD — MUP YI/iepoJa.
KpyroBoport yriyiepoza B mpupo/e.

Kpemuuii. Okcup kpemuusi(1Y). KpemHueBasi KuciioTa u e cou. Ctekiio. [lemeHT.



[TonoxeHne mMeTaNIOB B IEPUOUYECKON CUCTEME XUMUUeCKUX 31emeHToB /1. U.
MenpeneeBa. Meta/umueckas cBsi3b. Prsnyeckue ¥ XMHUUeCKHEe CBOUCTBA
MeTasuloB. P/l cTaHAAPTHBIX 3/1€EKTPOJHBIX MOTEHLMA/IOB (3/1IEKTPOXUMUAYECKUN
PSi/1, HaMpsUKeHWH) MeTaslIoB.

H.[EJ'IOLIHI)IE MeTasbl. I1omoxeHue Ie/JIOYHbIX MeTdJ/1JIOB HepI/IO,Z[I/ILIECKOﬁ cucreMme
" CTpPO€HHE aTOMOB. Haxox(,quHe rnmpupoJze. dus3nueckre U XMMHUUeCKue
CBOICTBa. HPI/IMEHEHI/IE Ie/JIOUHBIX METAJ/VIOB U UX COGAHHEHHﬁ.

[IlesnouHo3eMeibHBIe MeTa/libl. [10/10)KeHue 111e/104UHO3eMe IbHbIX MeTa/lJIOB B
TepuoINueCcKor CUCcTeMe U CTpoeHre aToMOB. HaxosxeHue B mpupoje. Kanbiui
U ero coefinHeHust 2KECTKOCTh BOJBI 1 CTIOCOOBI €€ yCTpaHeHUsI.

Amomunuid. [Tono)keHue aqtOMUHUS B TTePUOIUUECKON CH TeMe 3JIEMEeHTOB U
CTpoeHue ero aroma. HaxoxzaeHue B npupojie. Pu3nueckre U XuMHUUYeCKue
CBOMCTBA amOMUHKSA. AM(OTEPHOCTh OKCU/IA U TUAPOKCH/Ia aTFOMUHUSI.

Keneso. ITonoxxeHue kene3a B epUOAUUECKOM CUCTEME 3JIEMEHTOB U CTPOEHUE
ero aroma. Haxoxzaenue B npupoze. ®usnueckue ¥ XuMHAUYeCKre CBOMCTBA
kese3a. OKCHIbI, TUAPOKCUABI U conu xxese3a (IT) u xxenesza ().

Pasnen 3. KpaTkuii 0630p BaKHEHIIIMX OpraHUUeCKUX BelllecTB.

[IpeameT opraHrueckou xumun. Heopranudeckre U opraHuyeckye CoeIMHeHUsl.
Yrnepoj — ocHoBa u3HU Ha 3emyie. OCOOEHHOCTH CTPOEHUs aTOMa yriiepo/ia B
OpraHhuYeCcKUX COeIMHeHUsIX. YT/IeBoA0pobl. [IpefenbHble (HachIlleHHbBIE)
yTJiIeBO/IOpo/ibl. MeTaH, 3TaH, IpornaH — IMPOCTeHIIre TpeiCTaBUTe/N
Tripe/ieJIbHbIX yI/1eBOA0pOA0B. CTPYKTypHbIe (h)OPMYJIbI YI/IEBOJOPOAOB.
["omosiorrueckui psif, npefienbHbIX yrjieBoAopooB. ['omonoru. dusnyeckue u
XMMHYEeCKHe CBOMCTBA MpeJesbHBIX yI/IeBOA0POA0B. Peakiinu ropeHus u
3amelljeHusi. HaxokgeHue B mpupo/e npejebHbIX yriieBosopooB. [Ipumenenue
MeTaHa.

HernpegenbHble (HeHaChIIeHHbIE) YT1€BOAOPObl. DTUIEHOBBIM PSif
HenpeenbHbIX YIJIeBOAOPOAOB. DTU/IeH. Pusnueckre U XMMUYECKUe CBOUCTBA
sTWeHa. Peakuus nipucoeguHeHusi. KauecTBeHHbIe peakliuy Ha 3TUJIeH. Peakijys
nosiimepusanuu. ITonuatunen. [Ipumenenue stuneHa.

ALIeTU/IEHOBBIN Psifl HeTpele/IbHbIX YI/1eBOA0POA0B. ALieTuieH. CBOUCTBA
atletTuieHa. [IpyumeHeHue aLieTU/IeHa.



ITpou3BozHbBIE YTIeBOAOPOA0OB. KpaTkuii 0630p opraHUuecKrux CoeAMHEeHUM:
O/IHOATOMHbIE CITUPTHI (METaHOJI, TaHOJT), MHOTOAaTOMHbIE CIIUPThI

(3THU/IEHT TUKOJTh, TILIEPHH), KApOOHOBBIE KUC/IOTHI (MypaBbUHasl, YKCyCHast),
C/I0KHBIe 3(PUPBI, )KUPBI, YTJIeBObI (TJIF0K03a, caxapo3a, KpaxmaJl, 1[e/UIH0J103a),
aMUHOKHCJIOTHI, 6enKu. Ponb 6eKOB B OpraHu3Me.

[ToHsiITHE O BBICOKOMOJIEKYJISIPHBIX BeljecTBaxX. CTPyKTypa MOJMMepOB: MOHOMED,
To/IMMep, CTPYKTYPHOE 3B€HO, CTeleHb nojuMepu3aluu. [Tomustunen,
TO/IMTIPOITUJIEH, TTOJTUBUHWIX/IOPU/I.

KaneHngapHo- Tematudeckoe ruiaHupoBanue xumusg @I'OC 8 knacc

OcHOBHBIe MOHATHS XUMUK(YPOBEHb aTOMHO-
MOJIEKYJ/ISIDHBIX MPe/ICTaBIeHUMN

I. IlepBoHauanbHbIe XUMHUUecKHe moHATUA | 20

(20 u.)
1 IIpegmeT xumuu, XvMUs KakK 4acTb 1
ecTecTBO3HaHUs. BelllecTBa M WX CBOMCTBa
2 MeTo/1bl MO3HAHUS B XUMHUU 1
3 [TpakTrueckas pabora Nel. 1

[Tprembl Ge30macHOM pabOThI C
obopyioBaHueM | BelllectBaMu. CTpoeHHe

TJIaMeHU

4 UucTble BelecTBa U CMeCH. 1

5) [paktryeckas pabora Ne 2. OunicTKa 1
3arpsi3HeHHOM TTIOBapeHHOW COU

6 dusryeckre U XUMUUYeCcKre sBJIeHUS. 1
XUMHYeCKre peakLuu

7 ATOMBI, MOJIEKYJIbI U UOHBI 1

8 BeljectBa MOJIEKYJIIPHOTO U 1
HEMOJIEKYJ/IIPHOTO CTPOEHHUS

9 [IpocTele ¥ C/10KHBIE BelljecTBa. Xumuueckue | 1
371eMeHTbl. MeTaslibl U HeMeTaJllbl.

10 A3BIK XUMUM.3HAKA XUMUYECKUX 3JIEMEHTOB. 1
OtHOoCHUTeIbHAas aTOMHasl Macca.

11 3aKOH TIOCTOSTHCTBA COCTaBa BellleCTB 1

12 Xumuueckue GopmMysbl. OTHOCUTe/IbHAS 1




MOJIEKYJIADHAA MdCCad.

13 MaccoBasi 10/1s1 XUMUYECKOr0 3jIeMeHTa B
COoeIJMHEHUH.

14 BasleHTHOCTh XMMHUUeCKHUX 3/IeMEHTOB.
OrnipefienieHyie BaJIeHTHOCTH 3JIEMEHTOB T10
dbopMysiaM OUHAPHBIX COeAMHEHHUM.

15 CocTaBieHre XUMHUeCKUX (popMysT OMHAPHBIX
COeIMHEHWH T10 BaJICHTHOCTH.

16 ATOMHO-MOJIEKYJ/ISIPHOE yuyeHre. 3aKOH
COXpaHEeHUs1 MaCChl BeLLeCTB.

17 XUMHYeCKre YpaBHEeHUs..

18 THUIbl XMMHUYECKUX peakI[yH.

19 [ToBTOpeHMe 1 06001IIeHME TT0 TEME
«IlepBoHayanbHbIE XUMUYECKHUE TTOHSITHUS»

20 KonTtposibHas pabota Nel 1o Teme:
«ITepBOHayasibHble XUMUYECKUE TIOHATUSI».
I1. Kucnopog, (54.).

21 AnHanu3 KoHTpoJIbHOM paboThl. Kuciopoa, ero
o0111asi XapakTepucTUKa, HaXOXK/IeHNe B
TIPUPOJIe U MOJIyYeHHe.

22 XUMHUeCKre CBOMCTBA KKUcaIopoaa. OKCUpbI.
[IprumeHeHune. KpyroBopoT KUC/I0pO/a B
TIPUPO/E.

23 [TpakTrueckas pabora Ne3. [TonydyeHue u
CBOMCTBA KHUC/IOPOZa.

24 O30H. Aj10TpOIUsA KUCJIOpOia

25 Bo3ayx u ero cocras. 3aijydra aTMoCc(pepHOro
BO3/lyXa OT 3arpsi3HeHUM
I11. Bogopog (3u4.).

26 Bogopoa, ero o01iast XapaKTepPUCTHKA,
HaxXO)K[eHUe B IPUpo/ie, roJiyyeHue

27 CBOMCTBa Y NMpUMeHeHre BO/I0po/ia.

28 [TonyyeHve BOAOpPOJa U U3yUYEHUE €0
cBocTB. [TpakTrueckast pabota Ne 4
IV. Boaa. PacTBopsbl. (74.)

29 Bopa. Metopp! oripeiesieHrsi COCTaBa
BO/Ibl — aHa/M3 U cuHTe3. Boza B pupose

1 Ccioco0bl e€é ounCTKU. Adpalivsi BOAbI

30 du3rUecKre U XUMHUUYeCcKre CBOKMCTBA BO/IbI.
IIprMeHeHHue BOJbI

31 Bopa — pactBopurens. PacTBopsl.
HacelleHHbIe ¥ HeHaChIleHHbIe paCTBOPHI.

PacTBOpUMOCTH BeleCcTB B BO/Ie
32 MaccoBasi 10Jis1 paCTBOPEHHOTO BellleCTBa




33 [TpakTnueckas pabota 5. IIpurororieHue 1
pPacTBOPOB COJIeU C OrpefenéHHON
MaCCOBOM /l0/1el PaCTBOPEHHOTO BellleCTBa

34 [ToBTOpeHue 1 060011IeHYE TI0 TEMaM 1

«Kucnopon», «Bogopoa» u «Boga.
PacTBOpbI»

35 KonTpospHast paboTa 1o TeMam 1
«Kucnopon», «Bogopoa», «Bozga. PactBopbi»
KOJIMYECTBEHHBIE OTHOIIIEHWA B 5
XUMUHA (5 u)

36 Mo — eyiHMLIA KOTMUeCTBa BellleCcTBa. 1
MouJisspHasg Macca

37 BeruncsieHus 1o XMMHUYeCKUM ypaBHEHUSAM 1

38 3akoH ABorazipo. MossipHbiii 06bEM ra3oB 1

39 OTHOCHUTeIbHAs TJIOTHOCTD ra30B 1

40 OO6BEMHBIE OTHOIIIEHHS Ta30B 1

TP XUMUYECKUX pPeakLysaxX
OCHOBHBIE KJIACCBI 14
HEOPI'AHMYECKMX COEJUHEHNN (11
4)

41 OKcuibI 1

42 OKcubl 1

43 I'mppokcuabl. OCHOBaHUS. 1

44 XyWMUYeCcKre CBOMCTBA OCHOBAHUM. 1

45 AmdboTepHble OKCU/bI U THIPOKCH/IbI 1

46 Kucsiotsl 1

47 XHWMHUYeCKre CBOMCTBA KUCIOT 1

48 Comu.Knaccudukarms 1

49 Cou. XrMHu4ecKre CBOMCTBA 1

50 ['eHeTHUeCKas CBSI3b MeXK/Y KacCaMU 1

51 [ToBTopenue Tembl. OCHOBHBIE KJIACCBI 1
HEOPI'AHMYECKUX COEJJMHEHUN

52 KonTposbHas pabora Ne3. OcHOBHBIE Kmacchl | 1
HeOpraHuveCcKrux CoeJJMHeHUN.

53 ITpakTrueckas pabota Ne6. Peakijusi oOmMeHa 1

54 [MpakTrueckas pabota Ne7. PerieHne 1
9KCIepUMeHTa/IbHbBIX 3a/jau 10 TeMe
«OCHOBHBIE KJ/1aCChl HEOPraHUYeCKUX
coeIJMHEeHU».

IIEPMOJUUYECKU 3AKOH 8
ONMEHIEJIEEBA U ITEPUOINYECKASA
CUCTEMA. CTPOEHUE ATOMA - 7u.
55 Knaccudukalys XMuMUUeCKHUX 371eMeHTOB. 1
56 [Tepuognuecknit 3akoH /[I.M1.MeHzeneeBa. 1




HEPI/IO,Z[I/I‘-IGCKEIH Ta6111/1ua XUMHUUYEeCKHX
2JIEMEHTOB.

57 CtpoeHue aTtoma

58 PacripesiesieHre 3/1eKTPOHOB 110
SHEPreTUYeCKMM YPOBHSM

59 3HaueHue MepruoJnudecKoro 3akoHa JKusHoe u
mesarenbHOCTh [1.M.MeHpeneesa.

61 IToBTOpEHME TEMBI

62 KontponbHast pabota Ne4. CTpoeHue aToma.
[TeproanyeCcKrii 3aKOH.
CTPOEHUE BEIIECTBA. XUMNYECKASA
CBA3b - 8u.

63 OJIEKTPOOTPULIATETLHOCTh XUMUYECKUX
3/71EMEHTOB.

64 OCHOBHbIe BU/Ibl XUMHUU€ECKOH CBSI3U

65 OcHOBHBbIE BU/Ibl XUMUUECKOM CBSI3U

66 CTrerneHb OKUC/IEHUS.

67 OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE PeakLvu.

68 IToBTOpEHue

69 TIOBTOpPEHUE

70 VTOroBbii KOHTPOJIb




KanengapHo- TeMatruueckoe rianupoBanve xumusg ®I'OC 9 knacc
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