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IHosicuuTeNLHAA 3aNIUCKA

Pabouas nporpamma no xumuu Juis 8-9 kiacca cocTaBiieHa Ha OCHOBE:
HOPMAMUBHLIX OOKYMEHMOB:
1. ®enepanbHoro 3akoHa «O6 oO6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 . Ne273-
@3
2. Ilpukaza MunucrepcTa oopazoBanus u Hayku PD ot 17 nexabpst 2010 roma Ne 1897 «O06
yrBepxkaennn denepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOT'O
o01rero oOpa3oBaHUs
3.ITpukaza MunoOpHayku Poccuu ot 31.12.2015 Ne 1577 «O BHeceHUH U3MEHEHUH B
benepanbHbIN TOCYJApPCTBEHHBII 00pa30BaTeIbHBINA CTAaHIAPT OCHOBHOT'O OOIIETr0 00pa3oBaHus,
YTBEPXKACHHBIN Ipruka3oM MuHucTtepcTBa oOpa3oBanus U Hayku Poccuiickoit denepaunuu ot
17.12.2010 Ne 1897x;
4. ®enepanbHOTO TOCYIAPCTBEHHOT'O 00pa30BaTEILHOTO CTAHIAPTa OCHOBHOTO O0IIIETO
obpazoBanus (PI'OC 000);
5. OcHOBHOW 00pa30BaTEILHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MbOY «COIII Ne
14 noc. ITogpsamnoabckoe)

PaGouas mporpamma paccuutaHa Ha 3 uaca 6 meodenio u coomgemcmeayem 102-yacosoii 2000601
npoepamme.

Y4ueOHUKH q)CI[eDaJII)HOFO NEPEYHA, B KOTOPBIX PCATU3YCTCA JaHHAA IIporpaMmMa.

1. Xumus. 8 kimace (aBt. . E. Pymsuruce, ©. I'. @enpaman) 2020 1.

2. Xumug. 9 knacc (aBt. . E. Pymsutuc, @. I'. Oenpaman)

I/I3yqeﬂue XUMHUH HAIIPABJICHO HA JOCTU/KCHHUE CJTCAYIOLNINX neJel u 3agav:

. OCBOCHME 3HAaHMH O XUMHYECKOM COCTaBIIOLIEH €CTECTBEHHOHAYYHOM
KApTHUHBI MUPa, BAKHENIINX XUMUYECKUX MOHATHX, 3aKOHAX U TEOPHSIX;
. OBJIQICHUE YMEHHMSIMU IMPUMEHSTHh IOJIyUYeHHbIE 3HaHMUSA Ui OOBSICHEHUS

pPa3HOOOpa3HBIX XMMHUYECKHX SIBICHUH M CBOWCTB BEIIECTB, OLICHKH POJIM XMMHHU B Pa3BUTUH
COBPEMEHHBIX TEXHOJIOTUH M TIOIYYSHUH HOBBIX MaTepUalIOB;

. pa3BUTHE MO3HABATEIHHBIX WHTEPECOB U WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH
B IIPOIIECCE CAMOCTOSITEIIEHOTO IPUOOPETEHHSI XUMUYECKUX 3HAHUN C MCIIOJIb30BAaHUEM Pa3IHMYHbBIX
UCTOYHHKOB HH(OPMAIIUH, B TOM YHCIIC KOMITBIOTEPHBIX;

. BOCITUTAHUE YOEKJEHHOCTH B TO3UTHBHOM pOJIM XHMHH B JKU3HH
COBPEMEHHOTO O0OIIecTBa, HEOOXOMUMOCTH XHUMHUECKH TPAMOTHOTO OTHOIICHHS K CBOEMY
3/I0pOBBIO U OKPY’KAIOLIEH Cpefie;

. NpUMEHeHHe TOJNYYCHHbIX 3HAaHUH © yMEHHH i 0e3011acHOTO
UCIIOJIb30BAaHUS BEIIECTB U MaTEPUAJIOB B OBITY, CEIILCKOM XO3SICTBE U Ha IIPOU3BOJICTBE, PEILICHHUS
NPaKTHYSCKUX 3aa4 B TIOBCEIHEBHOW MKHM3HM, MPEIYNPEKICHUS SBICHHHA, HAHOCAIIUX BpE.
3/I0pOBBIO UEJIOBEKA M OKPY’KAIOIIEH cpeie.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

l'ona oOyuenus Koi-Bo yacoB B Kom-Bo yuebHbIX Bcero yacos 3a
HEJICITIO HeJeb YYeOHBIN TOJT
8 Kacc 2 34 102
9 knacc 2 34 68
170 gyacoB 3a Kypc




1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPEJIMETA

JInuHOCTHBIE pe3yJIbTaThI:

BOCIIUTAHHE POCCHUCKON Tpa)IaHCKOW HIEHTHYHOCTH: MATPUOTHU3MA, JIIOOBH U YBAXKECHUSA K
OrteuecTBy, 4yBCTBA FOPJIOCTH 3a CBOIO PoJIMHY, 32 pOCCUICKYIO XUMHUYECKYIO HAyKY;
¢dbopMHpOBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON NPAKTHKH, a TaKXe COLMAIBLHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JyXOBHOMY MHOTO00pa3HI0 COBPEMEHHOTO MUPA;
dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHI0O M C€aMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO, BHIOOpY
npoduabHOr0 00pa3oBaHUsS Ha OCHOBE HH(MOPMAalMM O CYHIECTBYIOIIUX MPOQPECCHsX U JUYHBIX
npoeCCHOHATBHBIX MPEANOYTEHU, OCO3HAHHOMY IIOCTPOCHHUIO WHIMBHIYaJbHON 00pazoBaTeIbHOM
TPACKTOPHUH C YUYETOM YCTOMUMBBIX TO3HABATEIbHBIX HHTEPECOB;
dbopMUpOBaHNE KOMMYHUKATUBHON KOMIIETCHTHOCTH B 00Opa30BaTeIbHON, OOMIECTBEHHO IMOJIC3HOM,
yueOHO-UCCIIeI0BATEeNbCKON, TBOPUECKON U IPYTUX BUJAX JEATEIBHOCTH,
(dbopMUpOBaHHE MOHUMAHKS IICHHOCTH 3JI0POBOTO M 0€30MacHOr0 o0pa3a KM3HU; YCBOCHUE MPABUII
WHAMBUAYAIbHOTO M  KOJUIEKTUBHOTO 0€30MacHOr0 TOBEIEHUS B UYPE3BbIUANHBIX CHUTYyaIHsX,
YIPOXKAOUIUX KU3HU U 310POBBIO JIFOAEH;

6) dopMupoBaHue MO3HABATEIBHON U MH(MOPMAIHOHHOMN KYJILTYPbI, B TOM YHCJIe Pa3BUTHE HABBIKOB
CaMOCTOSITENTbHOU Pa0OTHI ¢ Y4€OHBIMH ITOCOOHMSIMU, KHUTAMH, JOCTYITHBIMH HHCTPYMEHTAMH U
TEXHUYECKUMHU CPeJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

(dbopMHpOBaHNHE OCHOB SKOJOTHYECKOI0 CO3HAHUSI HA OCHOBE MIPU3HAHMSI [ICHHOCTH KHU3HU BO BCEX €€
MIPOSIBIICHUSIX ¥ HEOOXO-IUMOCTH OTBETCTBEHHOTO, O€PEKHOTO OTHOIICHUS K OKPY>KAIOIIECH Cpejie;

pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKHX 3a/lady, YMEHHUS HaXOIWTh aJIeKBaTHBIE CIOCOOBI
MOBE/ICHNS U B3aUMOJICHCTBUS C MapTHEpaAMH BO BpeMs y4eOHOW M BHEy4yeOHOW NesATENbHOCTH, CIIO-
COOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAIllMd W OMEPAaTUBHO NMPHUHU-MATh OTBETCTBEHHBIC PEICHUS B
Pa3IUYHBIX MPOAYKTHBHBIX BHUAAX J€ATEIbHOCTH (yueOHasi MOHWCKOBO-UCCIIEOBAaTENIbCKasd, KiIyOHas,
MPOEKTHasA, KPYKKOBas  T. I1.).

MeTanpe)IMeTm,le pe3yJjabTaThbl:

OBIIaJICHHE HABBIKAMH CAMOCTOSITETLHOTO TPUOOpPETEHHS HOBBIX 3HAHWH, OpraHHM3aINH y4eOHOM
NeSITeITbHOCTH, TIONCKA CPEJICTB €€ OCYIIECTBICHUS;

yYMEHHUE TUIaHUPOBaTh MyTH JTOCTHIKECHUS IIeeld Ha OCHOBE CAMOCTOSITEIFHOTO aHajHM3a yCIOBUH U
CPEICTB UX JOCTUKECHHUS, BBIICIATH allbTEPHATUBHBIE CIIOCOOBI TOCTHIKEHUS 1IEIH M BIOUpaTh Hanboee
3¢ dexTUBHBIH C€rMOCco0, OCYHIECTBIATH IO3HABATEIbHYIO pEQIIEKCHUI0 B OTHOLIEHUH JAEUCTBUN IO
peIIeHUI0 YUeOHBIX U MO3HABATEIBHBIX 33/1a4;

yYMEHHE TOHWMaTh NpPOOJEMy, CTaBHTh BOIIPOCHI, BBIIBUTaTh THUIOTE3Y, IaBaTh OINPEACICHUS

MNOHITHUSM,  KJIacCU(PUIMPOBaTh,  CTPYKTypUPOBAaTh  MaTepuan,  MNPOBOAUTH  JIKCHEPUMEHTHI,

apryMEHTHPOBATh COOCTBEHHYIO MO3HIIHIO, ()OPMYITHPOBATH BBIBOJBI H 3aKITIOUCHHUS;

YMEHHE COOTHOCUTH CBOM JICUCTBUS C TUTAHUPYEMBIMH Pe3yIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEH
NeSITETPHOCTH B TIpoIlecce JOCTIDKEHHS pPe3yibTaTa, OIpPENeNsaTh CHOCOOBI JNEHCTBHIA B paMKax
MPEUIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBAThH CBOHM JCHCTBUS B COOTBETCTBHH C
M3MEHSIIOIIENCS CUTYyallue;

5. ¢opmupoBaHMe U pa3BUTHE KOMIETEHTHOCTH B OOJACTH WHCIIOJIB30BAHUS HMHCTPYMEHTOB U
TEXHUYECKUX CPEACTB MH(OOPMAITMOHHBIX TEXHOJIOTHUH (KOMITBIOTEPOB M ITPOTrPAMMHOTO 00eCTIeueHNS )
KaK WHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTHUS KOMMYHUKATHUBHBIX W TO3HABATEIHHBIX YHHBEPCATHHBIX
y4eOHBIX ICUCTBHIA;



10.
11.

6) YMCHUC CO34aBaThb, IPUMCHATb U Hp606pa3OBLIBaTB 3HaKHN U CUMBOJIbI, MOACIN U CXCMbI IJI1
peleHus y9eOHbIX U MO3HABATEIBHBIX 3a/1a4;

7)  yMecHue M3BIIEKaTh MH()OPMAIIMIO M3 Pa3IMYHBIX HCTOYHHKOB (BKITIOYAsi CPEJICTBA MacCOBOM
nH(opMaIu, KOMITaKT-IUCKH y4eOHOTO Ha3HaueHus, pecypchl IHTepHeTa), CBOOOHO MOIB30BaThCS
CIIPaBOYHOM JTUTEPATYPOU, B TOM YHCIIE U HA IJIEKTPOHHBIX HOCUTENSIX, COOJII01aTh HOPMBI
UH(POPMAIIMOHHON N30UPATEIbHOCTH, dTHKH;

yYMEHHUE Ha MPaKTUKE MOJb30BAThC OCHOBHBIMU JIOTMUECKUMHU NPUEMaMH, METO1aMU HaOJI0AeHuS,
MOJIETUPOBAHMS, O0BSICHEHUS, pEILICHHsI TPOOJIeM, TPOTHO3UPOBAHUS U JIP.;

YMEHHE OpraHM30BaTh CBOIO JKM3Hb B COOTBETCTBUHM C IPEICTABICHUAMU O 3J0POBOM oOpasze
KHU3HH, TpaBaXx MU OOS3aHHOCTAX TpaXJTaHWUHA, IEHHOCTAX OBITUS, KYJIbTYphl M COIMAJIHHOTO
B3aMMOJEICTBYS;

YMEHUE BBIIOJIHATH 1I03HABATEIIbHBIC U TPAKTUYECKUE 3aaHKS, B TOM YUCIIE IIPOEKTHBIE;

YMEHHE CAMOCTOATEIBHO M apryMEHTHPOBAaHO OLEHUBAaTh CBOM JIEMCTBUS M JICHCTBHUSA
OJIHOKJIACCHUKOB, COJEpPKATEeJIbHO OOOCHOBBIBAs IPABWJIBHOCTb WJIM OLIMOOYHOCTh pe3ysibTaTa Hu
croco0a JeicTBUSA, alleKBaTHO OLIEHUBAThb OOBEKTHBHYIO TPYIHOCTh Kak Mepy (aKTHYECKOTro WM
IIPEANOIIAraeMoro pacxoja pecypcoB Ha pElICHUE 3a7a4M, a TAKKE€ CBOM BO3MOXKHOCTH B JIOCTHKEHUU
LIEJIM ONPEJEIIEHHON CII0’KHOCTH;

12) ymenue paborate B rpymine — 3PQPEKTHBHO COTPYIHHYATh M B3aUMOJICHCTBOBATh HA OCHOBE
KOOpJMHAIMK PA3JIMYHBIX MO3MLIMN NpH BbIPAOOTKE OOLIEr0 pEeIIeHUs B COBMECTHOM JEeSTEIbHOCTH;
ciymaTh mapTHépa, (HOpMyIHpOBATh W ApryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAaUBaTh CBOIO
HNO3ULMI0 U KOOPAWHUPOBAaTh €€ C MO3ULHUel MapTHEPOB, B TOM 4YMCJIE B CHUTYallUd CTOJIKHOBEHHS
MHTEPECOB; MPOJAYKTUBHO pa3pemaTh KOHQIMKTHI Ha OCHOBE Y4€Ta MHTEPECOB M IO3HMIUN BCEX €ro
YYaCTHUKOB, IIOMCKA U OLIEHKU aJIbTePHATUBHBIX CIIOCOOOB pa3pelieH s KOH(PIUKTOB.

IIpeaMeTHBIE pe3yJbTaThI:
BbINYCKHUK HAYYUTCS

Bbll'[yCKHI/IK moJay4YuT BO3MOKHOCTD

HAYYHUThCH
B pesyibTare H3y4eHus Kypca XMMHUHM B OCHOBHOH LIKOJI€

4 XapaKTCPU30oBaTh OCHOBHBIC METOAbI IIO3HAaHUA: BBIIBUT'AaTh n IMPOBEPATH

HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT; JKCIIEPUMEHTAIBHO TUIIOTE3BI 0

OITMCEIBATh CBOMCTBA TBCPAbIX, XUIKHUX, ra3oo6pa3H51x
BCIICCTB, BBIACIIAA UX CYICCTBCHHLIC IIPU3HAKU
PaCKpBIBATG CMBICII OCHOBHBIX XHMHYCCKHUX MOHATHH

«aTOM»,  «MOJIEKYJIa»,  «XUMHYECKHH  DIIEMEHT»,
«IIpOCTOE BEILIECTBOY, «CIJI0)KHOE BEIIECTBOY,
«BAJICHTHOCTBY», «XHMHUYECKas peaKklus», MHCIOIb3Ys
3HAKOBYIO CUCTEMY XUMHH;

pacKpbIBaTb CMBICI 3aKOHOB COXPAHEHHUS  MaccChl
BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHON
TEOpUH;

pa3ianyaTh XMMHYECKHE U PU3NYECKHUE SIBICHNUS;
Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
OIIPENIeNIATh COCTAB BELIECTB O UX (hopMyiam;

ONpPEACISATh  BAJICHTHOCTH  aToMa  3JE€MEHTa B
COCITMHCHHSIX

ONPEACIISITh TUIl XUMUUECKUX PEAKIIUN;

Ha3plBaTh  NPU3HAKK W YCJIOBUS  MPOTEKAHUSA
XUMHUYECKUX PEAKIIUM;

BBISIBJIATH MPU3HAKH, CBHJIETEIIHCTBYIOIINE 0

NPOTEKAaHUM XHMHYECKOH pEaKIMU IpPH BBHIIOJHEHUU
XMMHYECKOTO OTBITA;

COCTaBIISATH (POPMYIIBI OMHAPHBIX COCIMHEHUH;
COCTaBJIATh YPAaBHCHUSI XUMHUYECKHUX PEAKIIUIA;

cobmogarh  mpaBwia  Oe30mMacHOM  paboThl  IMpH

IPOBCACHNUH OIIBITOB,

XHMHYCCKHX CBONCTBaX BC€IICCTB Ha
OCHOBC HX COCTaBa U CTPOCHUA, HUX
CIIOCOOHOCTU BCTYIIaTb B XUMHYCCKHUC
pCaKknun, O XapaKTepe MW MNPOAYKTaxX
PA3INYIHBIX XUMHUYCCKUX peaxunﬁ;

XapakTepU30BaTh BEILIECTBA o
COCTaBy, CTPOCHUIO H CBOWCTBaM,
YCTaHaBJIUBATh MIPUYHUHHO-

CJICACTBCHHBIC CBA3HW MCKAY AaHHBIMH
XapaKTEPUCTUKAMU BEILIECTBA;
COCTaBJISITb MOJICKYJIAPHBIC W ITOJTHBIC
HOHHBIE YPaBHEHHUS 10 COKPALIEHHBIM
HWOHHBIM YPaBHCHUSAM,

MIPOTHO3UPOBATH CIOCOOHOCTh
BCIICCTBA MPOABIIATE OKHUCIWUTCIBHBIC
WA BOCCTAaHOBUTEIIbHBIE CBOMCTBA C
YYETOM CTeTeHEeN OKUCIICHUS
3JIEMEHTOB, BXOJSIIUX B €T0 COCTaB;

COCTaBJIATH ~ YpPaBHEHUS  pEaKUUid,
COOTBETCTBYIOLIUX
MIOCJIEIOBATEIbHOCT  NPEBpALICHUN

HeOpFaHI/I‘IGCKI/IX BCIICCTB pa3.HI/I‘-IHI>IX
KJIaCCOB;

BBIABHUTI'aThb "
IKCIIEPUMEHTAILHO

IIPOBEPSTH
THIIOTE3bI 0




MOJIK30BaThCS  J1aOOpaTOPHBIM  OOOpYAOBaHHEM W
MOCYOM;
BbBIYUCIIATH OTHOCHUTCIILHYIO MOJICKYJIAPHYTO u

MOJIIPHYIO MacChl BEILIECTB;

BBIYUCIISITH MAaCCOBYIO JIOJI0 XUMUYECKOIO 3JIEMEHTA 10
bopMyIie coeTuHEHUS;

BBIYHCIIATH KOJTUYECTBO, 00BEM MM MacCy BEIIeCTBA IO
KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WUJIU MPOJYKTOB
peakiuy;

XapakTepu30BaTh (PU3NYECKHE U XMMHUYECKHUE CBOMCTBA
IIPOCTBIX BEIIECTB: KUCIOPO/a U BOAOPOAA;

M0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOJ;

pacmo3HaBaTh ~ ONBITHBIM ~ TyTEM  Ta3000pa3HbIe
BELIECTBA: KUCIOPOJ, BOAOPOI;

pacKpbIBaTh CMBICI 3aKOHA ABOTaipo;

pacKpblBaTh CMBICI TMOHATUH  «TeraoBod  AhdexT

peaKImny, «KMOJISIPHBIN 00BEM;

XapaKkTepu30BaTh (PU3NYECKHE U XMMHYECKHE CBOICTBa
BOJIBI,

PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIUHCIISTH MACCOBYIO JIOJII0 PACTBOPEHHOI'O BEILIECTBA B
pacTBope;

IIPUTOTOBIIATE PACTBOPBI C OIPEACICHHOW MacCOBOU
J0JIEi paCTBOPEHHOTO BEIECTBA;

Ha3bIBAThb COCIUHCHU A HN3YUCHHBIX
HEOPraHMYECKUX BEIIECTB;
XapaKkTepu30BaTh (PU3NYECKHE U XMMHUYECKHUE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX BEILIECTB: OKCHUJIOB,
KHCJIOT, OCHOBAaHHWM, COJIEH;
ONpeNEsATh MPUHAJIEKHOCTh
OTpe/IeIEHHOMY KJIacCy COEIMHEHMI;
COCTaBJIATh (POPMYIBl HEOPTaHMYECKUX COEAMHEHUU
HU3YUYCHHBIX KJIACCOB;
MPOBOJIUTH  OIBITHI,
CBOICTBA
BEILIECTB;
pacrio3HaBaTb ONBITHBIM ITYTEM PpacCTBOPBI KHCIIOT H
1IeJI0Y€el 0 U3MEHEHHUIO OKPACKU MHANKATOPA;
XapaKTCPU30BaTh B3aNMOCBA3b MCXKOY
HEOPraHUYECKUX COCIMHEHMUI;

packpsiBaTh cMbicn Ilepuogumueckoro 3akona J[.M.

KJ1aCCOB

BCIICCTB K

MNOATBCPKAAOIMNC XUMHUYCCKUC
N3YUCHHBIX KJI1aCCOB HEOPTaHNUYCCKUX

Kj1acCaMu

MeHpeneeBa;
OOBSCHATH ¢buznueckuit CMBICIT aTOMHOTO
(mOpsiAKOBOrO0)  HOMEpa  XMMHYECKOTO  DJIEMEHTA,

HOMEPOB TPYIIIHI U MEPHUOAa B IEPUOJTUUECKON CHCTEME
JI.1. Menneneera;

OOBSACHITh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHUS
aTOMOB, CBOICTB JJEMEHTOB B Ipeaeiax MajbIxX
MIEPUO/IOB U TJIABHBIX MOATPYIIIT;

XapaKTEepPU30BaTh XUMHUYECKUE DJIEMEHTHI (OT BOAOPOJA
0  KaublMsl) HA  OCHOBE HMX  TIOJIOXKCHHS B
MIEPUOINYECKOMN CHUCTEME J.HN. Menneneesa 51
0COOEHHOCTEH CTPOEHHUSI UX aTOMOB;

COCTaBJIATh CXEMbl CTPOEHMS aroMoB nepBbIX 20
3JeMeHTOB nepuoandeckon cuctemel .M. Menneneena;
pacKpbIBaTh CMBICH TOHSTHI: «XHMHUYECKas CBA3bY,
«AIIEKTPOOTPULIATEIBLHOCTbY;

pe3ynbTaTax BO3ACHCTBUS Pa3IMYHBIX
(GakTOpOB Ha M3MEHEHHE CKOPOCTH
XMMHYECKON PEAKIINY;

UCTIOJIB30BAaTh MPUOOPETEHHBIC 3HAHUS
TSt HKOJIOTHYECKU IrpaMOTHOTO
TIOBE/ICHHS B OKPY)KAIOIIEH cpene;
HCII0JIb30BATh npuoOpeTeHHbIE
KJTFOYEBBIC KOMITCTCHITNH npu
BBIMIOJIHEHUH TIPOEKTOB U  y4eOHO-
MICCIIEI0BATEIbCKUX 3amaq o
U3YYEHUIO CBOWCTB, croco0oB
HIOJTYYCHHS ¥ PAcIiO3HABAaHHS BEILIECTB;
O00BEKTHBHO OILIEHWBATh WH(POPMALINIO

0  BemecTBax M XMMHYECKHX
IIpoLeccax;

KPUTUYECKH OTHOCHUTBCS K
IICEBJOHAYYHOU uHpOpMaIHH,
HEeI00pOCOBECTHOM pekiame B

CpeAcTBax MaccoBOi MH(MOpMaINH;
OCO3HaBAaTh 3HAYEHUE TEOPETUUYECKUX
3HAaHUM 1O XUMHUU I IPAKTUYECKOU
JESATEIIBHOCTH YEJIOBEKA;

co3JlaBaTb MOJEIH M CXEMBbI ISt
peleHus: y4eOHbIX M MO03HABATEIbHBIX
3aJa4; [OHUMMaTb  HEOOXOIUMOCTH
coOII0IeHNS MpeANUCaHui,

npejlaraéMblX B HHCTPYKIHSIX IO
UCIIOJIb30BAHUIO  JIEKApCTB, CPEACTB
OBITOBOM XMMUH U JIP.




XapaKTepu30BaTh 3aBUCUMOCTb (PU3UYECKHX CBOMCTB
BEUIECTB OT THUIA KPUCTAIITNYECKON PEIIETKH;
ONpEeNEeNATh BUJ XUMUYECKON CBSI3M B HEOPTaHUYECKUX
COETMHEHUSIX;

U300paxkaTh CXEMBbI CTPOEHHUSI MOJIEKYNI BEIIECTB,
00pa30BaHHbBIX PAa3HBIMH BHIaMU XUMHUYECKUX CBSI3EH;
pacKpbIBaTh  CMBICJ  MOHSTHH  «MOH», «KAaTHOHY,

«aHHOH», (QIICKTPOJIUTEIY, «CHEJJICKTPOJIIUTED,
(OIJICKTPOJIMTHYCCKAd aOuccolanusa», «OKHUCIUTCIIb»,
«CTCIICHb OKHCIICHUS «BOCCTAaHOBHUTCIIb»,

«OKHCJICHHEY, «BOCCTAHOBIICHUCY;
OTpEEATh CTEICHh OKHCICHHUS aToMa »JJIEMEHTa B
COCIMHCHHH;

pacKpbhIBaTb  CMBIC ~ TEOPHH  DJICKTPOJIUTHYECCKOM
JIACCOIUAINH;

COCTaBIATh ypaBHEHUs AICKTPOJIUTUYECKON
JIMCCOITMAIINHT KHUCJIIOT, IIEeI0YCH, COJIeH;

OOBSICHATH CYIIHOCTh MPOIECCa AIIEKTPOIUTUIECKON
TUCCOIUAITIH M PEaKIIUii HOHHOTO OOMCHA;

COCTaBJISTh MOJHBIEC M COKPAIICHHBIE HOHHBIE YPABHEHUS
peakiuu oOMeHa;

OMpEeNeATh  BO3MOXKHOCTh  TNPOTEKAHHWS  PEaKIIUH
HOHHOT0 OOMeEHa;

MIPOBOJIUTh PEAKIIUH, TOJITBEPKIAAONINE KaueCTBECHHBIM
COCTaB pa3JII/I‘-IHI)IX BCIIICCTB,

OTIPEICATh OKUCIUTENh K BOCCTAHOBHTEIIb,

COCTaBJIATH ypaBHeHI/ISI OKHCIIUTCIIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH;

Ha3piBaTh  ()AKTOPBI,  BIHUSIONIME HA  CKOPOCTH
XUMHUYECKON peaKIlnu;

KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUEC pCaKHI/II/I 10
Pa3IMYHBIM MPU3HAKAM;

XapaKTEepPU30BaTh  B3aUMOCBSI3b  MEXIY  COCTaBOM,
CTPOCHHEM U CBOICTBAMH HEMETAIIIOB;

MPOBOAUTH OMBITHI IO TMOJYYEHHUIO, COOHMpaHUIO H
M3YYCHHIO  XHMHUYECKUX  CBOWCTB  Ta3000pa3HbBIX
BEILIECTB: YIJIEKUCIIOTO ra3a, aMMHAaKa;

pacro3HaBaTh OITBITHBIM nyTeM ra3oo0pas3Hbie
BEIIIECTBA: YIVICKUCIIBINA a3 U aMMHAK;

XapaKTepu30BaTh  B3aUMOCBSI3b  MEXKIY COCTaBOM,
CTPOEHUEM U CBOWCTBAMH METAILIIOB;

HA3bIBaTh OpPraHUYecKHe BellecTBa M0 UX (opmyre:
METaH, JTaH, OJTWJIEH, METAaHOJ, 53TaHOJ, TJIUIEPHH,
yKCyCHas KHCIIOTA, AMUHOYKCYCHAst KHCIIOTA,
CTeapuHOBAs KUCIIOTA, OJICMHOBAS KUCIIOTA, TIIFOK03a;
OLICHUBATh  BIUSHUE  XHMHUYECKOTO  3arps3HEHUSA
OKpY’KaloIel cpeibl Ha OpTraHr3M YeJIOBEKa,

IPaMOTHO OOpaImIaThCs C BEIIECTBAMHU B TOBCETHEBHOM
JKN3HU

OTpEAENATh  BO3MOXXHOCTh  MPOTEKAHUS  peaKIMid
HeKOTOpI)IX HpC}ICTaBI/ITeHeﬁ Opr&HH‘I@CKI/IX BCIIICCTB C
KHACIIOPOAOM, BOJOPOAOM, METalllIaMH, OCHOBAaHUSIMU,
rajoreHaMmu.




COJEPKAHUE YYEBHO IPEIMETA XUMMUSA

8 kuace
Paznen 1. OcHOBHBIE OHATUS XUMHUH (YPOBEHb AaTOMHOMOJIEKYJISIPHBIX NPeICTABJIEHMI)

[Ipeamer xumuu. XuMuUs Kak 4acTh €CTeCTBO3HaHUsA. BemectBa u ux cBokcTBa. MeTObl TO3HAHUS B
XUMUU: Habmronenue, skcnepuMenT. [Ipuémer Ge3omacHol paboThl ¢ 000PYJOBAHHWEM M BELICCTBAMHU.
CrpoeHnue niameHu.

UYucteie BeniectBa U cMecd. CriocoObl OYMCTKM BEIIECTB: OTCTaMBaHUE, (DMIBTPOBAHHUE, BHIIAPUBAHHE,
Kpucmannuzayus, oucmuinsa-yus'. OU3NYecKue U XUMHYECKHE SIBICHUSA. XHUMUYECKUE PEaKIUH.
[Ipu3Haky XMMUYECKUX PEAKLUN U YCIOBUS BOSHUKHOBEHHSI U TEUCHUSI XUMUYECKUX PEAKLIUN.

ATOMBI, MOJIEKYJbI W HOHBL. BemecTtBa MOJEKYJISpHOTO U  HEMOJEKYISIPHOTO  CTPOEHHS.
Kpucrammmyeckue n aMop(HbIC BEIIECTBA.

Kpucramnnueckue peméTku: HOHHasi, aTOMHasi 1 MOJIEKYJIIpHas. 3aBUCUMOCTb CBOMCTB BEUIECTB OT TUIIA
KpUCTAJUIMYECKOW pemérku. IIpocTeie M CioXHbIE BenmiecTBa. XMMHYECKUN 3jeMeHT. Meramisl u
HeMeTaulbl. ATOMHas enuHuna wmacchl. OTHOCHUTENbHAs aTOMHasg wmacca. S3bIK XUMUHU. 3HaKu
XUMHYECKHX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BEHIECTB. XUMHUYECKUE GopMybl. OTHOCHUTEIIbHAS
MOJIEKyJIsipHass Macca. KauecTBeHHBIM M KOJMYECTBEHHBI COCTaB BEUIECTBA. BbIYMCIEHHS 1O
XUMH4YecKHM (hopmynam. MaccoBast 10751 XHMUYECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE.

BanentHocTh XxuMudeckux 31aeMeHTOB. OmnpejeneHre BaJCeHTHOCTH 3JIEMEHTOB Mo ¢GopMmylie OMHApHBIX
coenuHeHuil. CocTaBieHne XUMUIECKUX (POpMyIT OMHAPHBIX COSAMHEHHH 110 BaJICHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE yY€HHE. 3aKOH COXpaHEHMs Macchl BemecTB. JKU3Hb U JedaTenbHOCTh M. B.
JlomonocoBa. XuMuueckue ypaBHeHHs. THUIIBI XUMUYECKUX PEAKIUM.

Kucnopon. Haxoxxnenue B mpupojne. [lomydenue kucnopoga B J1aOOpaTOPUU U HPOMBIIUICHHOCTH.
dusnyeckue U XUMHYECKHE cBoHcTBa kuciopoaa. ['openme. Oxcuzasl. I[lpumenenue xkuciopopa.
Kpyrosopor kucnopona B npupone. O30H, auioTponusi kKuciopona. Boszayx m ero cocras. 3ammura
aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B mnpupozae. Ilomyuenue Bomopona B 1a00paTOpuM M MPOMBIIUIEHHOCTH.
duznyeckne U XMMUYECKHE CBOMCTBAa Bojopoja. Bomopony — BoccTaHoBuTenb. Mephl 0€30macHOCTH
npu pabore ¢ BogoporoM. [Ipumenenne Bogoposa.

Bonma. Metoasl onpeneneHus coctaBa BOJAbl — aHanu3 U cuHTe3. dusznueckue cBoicTBa BoAbl. Bona B
OpUpoJie U CIocoObl €€ ounucTKU. Aspauus BoAbl. XMMHUYECKHE CBoMcTBa Bojbl. [IprMeHeHHe BOIbI.
Bona — pactBopureins. PactBopuMoCTh BemecTB B BoJe. MaccoBas 10515 paCTBOPEHHOIO BEILIECTBA.
KonuuectBennsle orHowmeHus B xumuu. KosmdectBo BemectBa. Monb. MonspHasg macca. 3akoH
ABorajzipo. Momspubiii 00b€M razoB. OTHOCUTENbHAs IUIOTHOCTh ra30oB. OObEMHbBIE OTHOILEHUS T'a30B
MPU XUMHYECKUX PEAKIIMSIX.

Baxkneiimue kiacchl HEOpraHMYECKUX coeAuHeHuil. Okcuapl: coctaB, kiaccugukauus. OCHOBHbIE U
KHUCIIOTHbIE OKcuabl. HoMeHknarypa okcuaoB. DU3nMYeCKMEe M XMMHYECKHE CBOMCTBA, IOIYYCHUE U
IIPUMEHEHNE OKCU/IOB.

I'uppokcuapl. Knaccudukanust rugpoxcunoB. OcnoBanusa. Coctas. Ill€noun u  HepacTBOpuUMBIE
ocHoBaHMs. HoMeHkatypa. @u3nyeckre 1 XMMHUYECKHE CBOMCTBAa OCHOBAHUH. Peaknus HelTpanu3anuu.
[Tonmyyenue u npuMeHeHNe OCHOBAaHUH. AM(POTEpHbIE OKCHJIBI U TUAPOKCHIBI.

Kucnoter. Cocras. Knaccudpukauus. Homenknarypa. ®dusznueckue U XUMHUYECKHE CBOWCTBA KHCIOT.
BriTecHUTENBHBIN psiI METAJUIOB.

Comu. Cocras. Knaccudukanus. Homenknarypa. @usnueckne cBOHCTBa cojield. PacTBopuMOCTh coleli B
BOJ/Ie. XUMHUYECKHe cBoicTBa coseil. CriocoObl momydenus coneil. [Ipumenenue comneil.

['eneTndeckas CBA3b MEXy OCHOBHBIMH KJIACCaMU HEOPTaHWYECKUX COETMHEHUM.

Paznen 2. IlepuoaMyeckuii 3aKOH M IEPHOAUYECKas CHUCTeMa XMMH4YecKHX 3JjemeHtoB JI. M.
Menneseesa. CTpoeHue aTroma

[lepBoHauanbHble MOMBITKH KIACCU(PUKALIMM XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
371eMeHTOB. EcTecTBEeHHBIE ceMelicTBa 1IET0YHBIX METAJUIOB U TajoreHoB. biaropoHsie rassl.

Ilepuomnueckut 3axkon J[. M. MengeneeBa. Ilepuogudeckas cucreMa Kak €CTECTBEHHOHAy4YHas
KIaccupukanmmuss XUMHUYECKUX JJIEMEHTOB. TabmuuHas ¢Gopma mpeacTaBieHus Kiaccuukanuu



XUMHUYECKHX 31eMeHTOB. CTpykTypa Tabnuisl «llepuonuyeckas cucremMa XUMU4eckux sneMeHToB J[. U.
MenneneeBa» (kopoTkas dopma): A- um b- rpynmel, mepuonbl. PU3NUYECKHI CMBICT MOPSIKOBOTO
3JIEMEHTa, HOMEpPA NEPHOJa, HOMEPA IPYMIIBI (s 3JIEMEHTOB A-TpyII).

Crpoenue aroma: siipo U 37eKTpoHHass oOosouka. CocTaB aTOMHBIX sJep: NMPOTOHbI M HEUTPOHBI.
W3oTomel. 3apsn aToMHOro sipa, MacCOBOE YMCIO, OTHOCHTEIbHas aromMHas Macca. CoBpeMeHHas
(GopMynHpOBKa MOHATUS «XUMUYECKUH JIEMEHT.

DnexTpoHHas 000JI0YKa aTOMA: TOHATHE 00 YHEPrETHYECKOM YPOBHE (JIEKTPOHHOM CIIOE), €ro EMKOCTH.
3aI0JHEHUE 3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB NEPBOrO—TpeThero mnepuogoB. CoBpeMeHHas
(dopMyIHpOBKa MEPUOANYECKOTO 3aKOHA.

3Ha4yeHue NepruoJuuecKoro 3akona. Hayunsle noctuxeHus

. N. MenpeneeBa: UCIpaBlIeHUE OTHOCHUTEIBHBIX aTOMHBIX MaccC, MpEJCKa3aHWue CYIIECTBOBAHUS
HEOTKPBITHIX 3JIEMEHTOB, NEPECTAHOBKA XMMHUYECKUX AJIEMEHTOB B MepHoaudeckoi cucrteme. JKu3Hb u
nestenbHOCTh J. Y. Menneneena.

Paznen 3. CTpoenne BemiecTBa

SHGKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. OCHOBHEIC BUABI XMMUYECKON CBS3M: KOBaJICHTHAs
HCIOJIsIpHAad, KOBAJICHTHAA IMOJIAPpHAsA, MOHHAA. BaneHTHOCTh PIEMEHTOB B CBETE BJICKTpOHHOfI TCOPHU.
CrerneHb OKHCIICHUS. HpaBI/IJ'Ia OIIPCACIICHUSA CTCIICHU OKUCJICHUA 3JICMCHTOB.

9 kjaacc

Paznen 1. MHOrooopasue XuMM4eCKHX peakiuii

Knaccupukanuss XMMHYECKUX pEaKIUW: PEAKIMH COCIUHEHUS, Pa3JIOKEHUs, 3aMeIleHHUs, OOMEHa.
OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE peakiuu. OKHUCIUTEIb, BOCCTAHOBUTEIb, MPOLECCHl OKWUCICHHUS U
BoccTaHOBJIeHUsI. CoCTaBieHUE YPaBHEHUM OKHUCIUTEILHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUN C MOMOIIBIO
METO/1a DIEKTPOHHOTO OanaHca.

TennoBeie 3G (PEKTHI XUMHUUYECKHX pEaKIUid. ODK30TEPMHUYECKHE U DHJIOTEPMHUYECKHE PEAKIUU.
TepmoxumMuueckne ypaBHeHUs. Pacu€Tel o TEpMOXUMHUUYECKUM YPaBHEHUSIM.

CkopocTh XMMHYECKUX peakuuii. DakTopbl, BIUSIOMIME HAa CKOPOCTh XUMHUYECKHUX PEAKIUH.
[lepBoHavasbHOE MPEACTABICHUE O KaTaJIU3E.

O6parumbie peakuun. [IoHATHE 0 XUMHUYECKOM paBHOBECHH. XUMHYECKHE PEAKIIUU B BOJIHBIX PACTBOPAX.
DNeKTPOIUTHl U HedNeKTponuThl. Monbl. KaTHoHBI W aHWOHBL. [ udpammuas meopus pacmeopos.
DNEeKTPOIUTHYECKas TUCCOLMAUs KHUCIOT, OCHOBaHUN U cojiedl. CnalOble U CHUJIbHBIE AJIEKTPOJIUTHI.
Crenenp nucconuanuu. Peakunu MOHHOTO oOMeHa. YCIIOBUS TEUEHHS peakIuii MOHHOTO OOMeHa /0
KOHI[a. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUN B CBETE MPEICTABICHHUI
00 DIIEKTPOIUTUYECKON AUCCOIMAIMM U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusx. [lowamue o
euoponusze coiell.

Paznen 2. MHoroo6pa3ue BemecTn

Hewmeramnsl. I'anorensl. [lonoxenue B nepuognvYecKor CUCTEME XMMUUYECKUX 3JIEMEHTOB, CTPOCHUE HUX
atoMoB. Haxoxzaenue B mpupone. OU3MYECKHME U XMMHYECKHE CBOWCTBA TajioreHoB. CpaBHUTENbHAsS
XapaKTepUCTUKA rajoreHoB. [lonydeHre u npuMeHEeHUe rajgoreHoB. Xiop. OPU3nyeckue U XMMHYECKUE
cBoiicTBa xJiopa. [Ipumenenue xisopa. XmopoBogopoa. Pusnueckue cpoiictBa. [lonyuenue. ConstHas
kuciota U e€ conu. KadecTBeHHass peakiusi Ha XJOpPUI-MOHBIL. Pacmo3HaBanue XJIOpua0B, OPOMHUIOB,
HOJUJIOB.

Kucnopon wu cepa. IlonoxkeHne B TEPUOAUYECKON CHCTEME XUMHUYECKHX BJEMEHTOB, CTPOCHHE HX
atomoB. Cepa. Amorponus cepbl. Puznueckue u xumMmuueckue cBoiictsa. Haxoxnenue B npupone. [lpu-
MeHeHue cepbl. CepoBomopoa. CepoBomopoaHasi kuciota U e€ conu. KaudecTBeHHas peakius Ha
cynbhua-uonsl. Oxcup cepbi(lV). ®Ousnueckue u xumuyeckue cpoiictBa. [Ipumenenme. CepHucras
kuciota U e€ comu. KadectBeHHast peakius Ha cyiabpur-uoHsl. Oxcua cepwi(VI). CepnHas kuciora.
XUMHUYECKUe CBOMCTBA pa30aBIeHHON M KOHIICHTPUPOBAHHOW CEpHOM KHCIOTHL. KauecTBeHHas peakius
Ha cynb(ar-uoHbl. XHUMHUYECKHE pEaKIuu, JeKallie B OCHOBE IIOJIyYEHHS CEpHOM KHCIOThI B
IIPOMBILIIEHHOCTH. [IpUuMeHeHne cepHOM KUCTIOTHI.



A3ot u docdop. IlonoxeHnue B NEPUOIUUECKON CUCTEME XUMUYECKUX AIIEMEHTOB, CTPOCHUE UX aTOMOB.
A3ot, pu3nyecKkue U XMMUYECKHE CBOMCTBA, MOyYeHUE U TpuMeHeHne. KpyroBopor azora B mpupoe.
Ammuak. duznyeckue U XMMHUYECKHME CBOMCTBA aMMHUaKa, MojiydeHue, npuMmeHeHue. Coiaum aMMOHUSI.
A30THasg kuciotra U €€ cBorcTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KHUCIOTHI. llomyueHune azoTHOM
KHUCJIOTHl B JJabopaTopuu. XUMHUYECKHE PEAKIUH, JISKAIIHe B OCHOBE MOJIYYECHHUS a30THOM KHCIOTHI B
MPOMBILUIEHHOCTH. [IpumeHeHne a30THOM KuciaoTbl. CoOJIM a30THOM KHUCIOTBI M HMX IPUMEHEHUE.
A3oTHBIE y1OOpeHHUS.

dochop. Amnorponus pochopa. Pusznueckre U xumudeckue cpoiictBa dochopa. Oxcun docdopa(V).
®ocdopnas kuciora u e€ conu. PochopHsie ynoopeHus.

VYrinepon u kpemuuii. IlonoxxeHne B NEpHOJMYECKON CHUCTEME XMMHYECKUX AJIEMEHTOB, CTPOEHUE HX
aToMOB. YTiiepoa. AmutoTponus yriaepoaa. Ousndeckne M XMMHUYECKHE CBOWCTBA yriiepoaa. AICopOmmsl.
VYrapHplii Ta3, CBOWCTBA W (U3HOJOTHYECKOE JCHCTBHE HA OpraHu3M. YTJICKUCIBIM Ta3. YToJbHas
kuciota u e€ conu. KauectBeHHas peakius Ha KapOoHaT-wOHbL. KpyroBopoT yriepoaa B HpPUPOJE.
Oprannyeckue COeIMHEHHS YIJIepoaa.

Kpemuuii. Oxcun kpemuusa(IV). Kpemuueast kuciora u €€ conu. Cmexno. [{emenm.

Meramnsl. [lonoxeHue MeTasioB B NMEPUOAMYECKON CHCTEME XHMHMUYECKUX 3JEMEHTOB, CTPOEHUE HUX
aroMoB. Mertamueckass cBA3b. DHU3WYECKHME CBOWCTBA METAUIOB. PsJ  aKTHUBHOCTM METAJUIOB
(9TEKTPOXUMHUYECKUN PsiI HAPSDKEHUH MeTallioB). XUMHUECKHE CBOICTBA MeTauioB. Ob1ue crnocoObl
noJjiyuyeHust MetayuioB. CIijiaBbl METaJLIOB.

[[{enounble Metamibl. [lomo)keHHe IIETOYHBIX METAUIOB B IMEPUOAMYECKOM CHCTEME, CTPOCHHE HX
atoMoB. Haxoxpaenue B mnpupone. Pusznyeckue M XUMHUYECKHE CBOWMCTBA IIEIOYHBIX METAJLJIOB.
[IpuMeHeHre NeNOYHBIX METAIOB U UX COEIMHEHUM.

[lenouyHo3emenbHble MeTasuibl. [lonoxeHne Men0YH03eMEIbHBIX METAJIIIOB B IEPUOJIMYECKON CUCTEME,
cTpoeHue ux aromoB. Haxoxzaenue B mpupoae. MarHuil u KaiblMil, UX BaKHEUIIUE COCAUHEHUSI.
KécTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxxeHue anroMUHUS B NEPUOJUYECKOM CHCTEME, CTpOeHHE ero aroma. HaxoxxneHue B
npupoje. Ousnueckre U XUMHUYECKHE CBOMCTBA antoMuHus. IIpuMeHenue amoMuHus. AMPOTEpHOCTh
OKCH/JIa ¥ TUIPOKCUJIA AITFOMUHUS.

Keneso. [TonoxeHune xene3a B NEPUOANIECKON CUCTEME, CTPOEHUE ero aroma. Haxoxienue B npupoe.
®u3nyueckue 1 XMMHUYECKUE CBOMCTBA keme3a. BaxkHeillre coeTMHeHNs )Kelle3a: OKCUbI, TUIPOKCHUIBI U
conu xkene3a(ll) u xeneza(Ill). KauectBennsie peakiuu Ha nonsl Fe* u Fes.

Paznen 3. KpaTkuii 0030p Ba)kHeilIMX OPraHUu4YecKMX BellecTB

[Ipenmer opranmdeckod xumuu. Heopranmdyeckne W OpraHMYeCKHE COEOUHEHHA. YIepoa —
ocHOBa kM3HM Ha 3emie. OcoOOEHHOCTH CTPOSHMSI aTOMA YIIepo/ia B OPraHMYECKUX COCTUHEHUSX.
VYrneopopoasl. IlpenenbHble (HachlllieHHBIE) YIJIEBOAOPOABl. MeTaH, 3TaH, mponaH — MpOCTeHIIne
OpPEJCTaBUTENIN  TpeNeNbHbIX  yrieBofopoAoB.  CTpyKTypHble  (GOpPMYNbl  YIJIEBOAOPOIOB.
['omonornuecknii psx MpenenbHbIX YrIIEBOAOPOAOB. I'omosiorn. dusndyeckne U XMMUYECKHE CBOMCTBA
IpEJIENbHBIX YIIIEBOAOPOJOB. Peaknuu ropenus u 3ameuieHus. HaxoxzaeHue B IpUpoAE NpEAEIbHbBIX
yraeBoopoaos. [IpuMeHenne metana.

HenpenenbHble (HEHACBHILIEHHBIE) YITIEBOAOPOABI. OTHIIEHOBBIA PsAJl HENPEAEIbHBIX YIIEBOAOPOIOB.
OtwiieH. Pu3NYecKMe M XHMHMYECKHE CBOMCTBAa JSTWieHa. Peakums npucoeauHeHus. KadecTBeHHbIE
peakuuu Ha 3TWiIeH. Peakuus nonmuMepusanuu. [lonuatunen. IlpuMenenne sTuiieHa. ALETUIIEHOBBIN psij
HEIpEAENbHBIX YIIIeBOIOpOoa0B. AnieTrieH. CBoMCTBa aneTuieHa. [[pumenenue aneTuieHa.
[IpousBoanbie yrieBonoponoB. Kparkuii 0030p OpraHMYECKHMX COEAMHEHHM: OJHOATOMHBIE CIIMPTHI
(MeTaHOJI, 3TAaHOJ), MHOTOATOMHBIE CHHUPTHI (STHJICHIVIMKOb, TJHUIEPUH), KapOOHOBbIE KHCIIOTHI
(MypaBbUHas, YKCyCHas), CJIOXHble 3(UpPBI, JXKUPBI, YIrIeBoAbl (TJIIOKO3a, caxapo3a, Kpaxmad,
IEJUTI0NI03a), AMUHOKHCIIOTHI, OeKu. Posib G€IKOB B opraHusme.

[lonsiTvE O BBICOKOMOJEKYNSpPHBIX BemecTBax. CTpykTypa NOJIMMEPOB: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb NoJIMMepu3auu. [lonusTuien, monunponusieH, NoJIuBHHAIXJIOPU.

TemaTnyeckoe niaHupoBanue 8 Kiace

Ne Tema KoauuecTBO
4acoB

Tema 1. Ilepsonauanvnvle xumuueckue noHaAmus 23y




Tema 2. Kucnopoo 8u
Tema 3. Booopoo 3u
Tema 4. Booa. Pacmeopui. 8 u
Tema 5. Ocnosnble K1accbl HeOP2aHUUecKUX co0eOuHeHull 18u
Tema 6. Iepuoouueckuii 3aKon u nepuoduueckas cucmema 124
xumuueckux nemenmos /. H. Menoeneesa.
Cmpoenue amoma.
Tema 7. Cmpoenue sewjecme. Xumuueckas cé1a3o. 104
Tema 8. 3axon Aeozadpo. Monapnulii 00vem 2azos. Su
Tema 9. Tanozenol. 15y
I 102 uaca
I'padpuk KOHTPOJBLHBIX PA0OT MO0 XUMUH
8 kuace
Ne HaumeHoBaHue pa3iesioB M TeM. Buj pa6orsl Hara
1. | IlepBoHAYaTbHBIC XUMHUYCCKHE TTOHATHS KonTponbHast
pabora
2. | Kucnmopon. Okcujpl, ropeHue. Tect
3. | Bomopo. Tect
4. | PactBopsl. Bona. KoHntponbnas
pabora
5. | OcHOBHBIE KJIACChl HEOPTAHUYECKUX BEIIECTB KonTponbhas
pabora
6. | [lepuoamueckuii 3akon u [ICXD J1.1. Tect
MeHieneena
7. | Xumuueckas cBs3b. CTpoeHue atoma. KonTponbHas
pabora
8. | UroroBas koHTposbHAs paboTa. KonTponbHas
pabora
9 KJ1acc
Ne HanmMeHoBaHMe pa3ie/ioB U TeM. Buj pa6orsl Hara
1. | IloBTrOopenue KoHntponbnas
pabota
2. | DnexTpoauTHYeCKas TUCCOIUAITUS Tect
3. | l'amorensl. Tect
4. | Kucnopon. Cepa. Tect
5. | Azot u docdop. Tect
6. | Yruepon u kxpemHuit Tect
7. | KonTtponbHas pabota no teme: «Hemeranisi» KoHnTtponbHas
pabota
8. | Meramsl I u Il rpynnsl, MX cOeAMHEHMSL. Tect
9. | XKeneso. Tect
10. | KontponbHas paboTta mmo teme: «MeTaibi» KonTponbHas
pabora
11. | [lepBoHauanbHbIE MPEACTABICHHS 00 Tect
OpPraHMYECKUX BEIIEeCTBaX.
12. | UtoroBast KOHTpOJbHAs padoTa. KontponbHas

pabota




Cocmag yueono-memoouuecko2o KOMnieKkma:

1. Pymsutuc I'.E. Xumus: 8 ki1.: yueb. ans obmeobpaszosat. Yupexaenuii / I'.E.
Pymsutuc, ®@.I'. ®enbaman. — M.: [Ipocsemenune, 2016.

2. Xumust: 8 KI1.: SIEKTPOHHOE MPHIIOKEHUE K YUCOHHKY.

3. Pymsutuc I'.E. Xumus: 9 ki.: yae0. aiisa oomeoopazosar. Yupexaenuii / I.E.
Pymsutuc, @.I'. ®enpaman. — M.: IIpocsemenue.

4. Xumusi: 9 KIL.: 3JIEKTPOHHOE MPUJIOKEHHUE K YIEOHHUKY.

S. I'apa H.H. Xumust: 3a1auHuk ¢ «oMomHukom»: 8-9 kmacesl / H.H. I'apa. — M.:
IIpocsemenue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas muans yueoHukoB ['.E.
Pymsutuca, ®@.I'. ®enpamana. 8-9 knaceel/ H.H. I'apa. — M.: [IpocBemenue.

7. Panmenxuit A.M. Xumus: nuaaktudeckuii marepuai: 8-9 ki, / A.M. Paagenkuid. —

M.: IIpocseuicHue.
8. I'apa H.H. Xumust. Ypoxu: 8 k1. / H.H. I'apa. — M.: [IpocBemienue.
9. I'apa H.H. Xumus. Ypoxku: 9 k. / H.H. I'apa. — M.: [IpocBemenue.

MarepuanbHO-TeXHHUECKas 0a3a KaOWHeTa XMMHU

1. MynbTUMeANIHBIN HHTEPAKTUBHBIN KOMILJIEKC;

2. HWartepaktuBHOE yueOHOE 00opynoBanue: «Ctos JIoMOHOCOBaY,

3. JlaGopaTOpHBIN KOMIUIEKC Ul HAyYHOM M MCCIEN0BATENbCKON JEATENLHOCTH [0 XMMHH;

4. VHTEpaKkTUBHbIE  CTEHJIbI:  IEPUOJUYECKass CHCTEMa  XUMHMYECKHX  3JIEMEHTOB,
NEKTPOXUMHYECKUIM PsIl HANPSIKEHUH METALIOB, «XMMHUYECKHE peakuun», «Jloro-
XUMHUKY;

5. Hudpossie 1aboparopuu 1mo XuMuu 11 yuenuka. Lludpposas nadoparopus mo XuMun It
YUUTES;

6. WuTepakTHBHAS MaHEIb;

7. Kowmmaekt LIOP.
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