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HHosicuuTeIbHAA 3aNIMCKA
Pabouas nmporpamma paccuntana Ha 34 yaca B XI kiacce, u3 pacuera - 1 yueOHbIH
4yac B HEJIEII0, U3 HUX JJISI IPOBENCHUS KOHTPOJIbHBIX - 2 yaca: 1. TeopeTnueckue
OCHOBBI XUMUH. 2 Heoprannueckast XuMus. 1 MPaKTHYECKUX padoT - 3 yaca:
1.ITonyuenue, coOupaHue U pacro3HaBaHuE Ta30B. 2.MeTasuibl 1 HeMeTalIbl.
3. nentudukanus HEOPraHUYECKUX COCTMHEHUN.
Pabouas nporpamMma OpUeHTHpPOBaHA HAa UCIIOJIb30BaHUEC YUeOHUKA:
Xumus 11 kmacc. ba3oBelil ypoBeHb: YUueOHUK 1T 001Ie00pa30BaTEIbHBIX yUpe-
xneaunii. ['abpuensu O.C., Octpoymo WN.I'., Cnagkos C.A.- M.: [Ipocsemnienue,
2021r
a TaKKe MeTOAUYEeCKHX MOCOOUIl ISl yUMTeJIst:
1)I[Iporpamma kypca xumun st 8-11 kaccoB 00111e00pa30BATEIBHBIX YUPEHKICHHIA.
I"abpuens»
O.C. - M.: lIpoda, 2019. - 78c.
2)O01mas XuMHs B TECTax, 3a/1a4ax, ynpaxnenusx. 11 kimacc: Yued. nocobdue st
o01eo0pa3osar,
yupexaennit. ['abpuensn O.C, Octpoymon WU.I'. - M.: JIpoda, 2015.- 304c.
3)  Xwumus. 11 knacc: B 24. 4.1: HactonsHas kaura yuutens. ['abpuensa O.C,
JIpicoBa I'T'., BBegen
ckas A.I'. - M.: Jlpoda, 2015. - 320c.
4)  Xwumus. 11 knace: B 29. U.I1: HactonbHas kaura yuurtens. ['abpuensu O.C,
JInicoBa I'T'., BBenen
ckas A.I'. - M.: Jlpoda, 2018. - 320c.

Ha ocnHoBanuu Toro, uto pabouasi mporpamma Obljia coctaBiieHa Ha ocHoBe [Ipu-
MEpHOM ITPOTrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHMs 10 XMMHUHU U aBTOPCKOM, ObLITN
BHECEHBI CJICIYIOIINE U3MECHEHUS:

- B ABTOPCKYIO:

* BCE JICMOHCTpAIUH, JJa0OPATOPHBIC OMBITHI, MPAKTUYECKUE 3aHSITHUS B3SThHI U3
IIPUMEPHOM MTporpam

MBI;

* BBeJeHa TeMa «MeTo/Ibl TO3HAHUS B XUMUW;

B IPUMEPHYIO:

* B Temy «BermiecTBo» BKIIIOUEH YpOK «JlUCTIEpCHBIE CUCTEMBIY;

* B pazaen «Heoprannyeckas xumus» BKiItoueHa TeMa «[ eHeTnueckast CBsi3b MEXKIY
KJIacCaMHU HEOp

FaHUYECKUX U OPTraHUYECKHUX BEIIECTBY.



1. Ilnanupyemblie pe3yJabTATHI OCBOCHHUS Y4eOHOT0 MpeaIMeTa

[Iporpamma oGecnieurBaeT (OPMUPOBAHUE JIMYHOCTHBIX, METANPEAMETHBIX U
PEeIMETHBIX PE3yIbTaTOB.
JIMYHOCTHBIE:

e TOTOBHOCTb M CHOCOOHOCTh OOYYAIOIIMXCA K CAMOPA3BUTHUIO U CAMOBOCITUTA-
HUIO B COOTBETCTBHH C OOIICUETOBEYCCKUMU IICHHOCTSIMHU U HI€aJlaMU TPakKTaHCKO-
ro 00IIECTBA;

e TMPUHATHE U peaTU3alMsl LIEHHOCTEN 3J0pOBOro U 0e30MacHOro o0pasa KU3HU,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K COOCTBEHHOMY (hu3mue-
CKOMY | TICHXOJIOTHYECKOMY 3JI0POBBIO;

e HEMPUATHE BPEIAHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOIECHUS aJIKOTOJIsI, HAPKOTHU-
KOB.

e YBaXEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH mepesa PoauHoii, rop-
JIOCTH 3a CBOM Kpa#l, cBoro PoauHy, mpolioe U HacToAllee MHOTOHAIMOHAIBHOTO
Hapoaa Poccuu;

o TMPUHATHE TYMAaHUCTUYECKHUX IIEHHOCTEW, OCO3HAHHOE, YBAKUTEIHHOE U J100-
pO’KeNaTeIbHOE OTHOIIICHUE K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

e CIIOCOOHOCTH K COMEPEKUBAHUIO U (HOPMHUPOBAHKUE MOZUTUBHOTO OTHOIIEHUS K
JIOJISIM, B TOM YHCJIC K JIUIIaM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI 1 MHBA-
nuaam; OepexHOe, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIICHHE K (PU3NYECKOMY H
MICUXOJIOTHYECKOMY 37IOPOBBIO IPYTUX JIFOICH, YMEHHE OKa3bIBaTh IEPBYIO TOMOIIIb;

e Ppa3BUTHE KOMIIETEHIIUN COTPYAHHYECTBA CO CBEPCTHUKAMH, JCTHMHU MIIAJIIIEC-
ro BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HON, y4eOHO-
MCCJIEIOBATEILCKOM, TPOCKTHOM M JPYTHX BHIAX JCSTCIHHOCTH.

e MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYyKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIIaJICHUE J10-
CTOBEpHOU MH(OpMAIIEN O MEePEAOBBIX JOCTIKEHUAX U OTKPHITUSIX MUPOBOW U OTe-
YECTBEHHOUN HayKH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOWCTBE MUpA U
00111eCTBa;

e TOTOBHOCTHb M CIIOCOOHOCTH K 00Opa30BaHHUIO, B TOM UYHCIIC CaMOOOPa30BaHMIO,
Ha MPOTSHKEHUH BCEH KU3HH; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa3oBa-
HUIO KaK YCJIIOBHIO YCIICIITHOM MPo(deCcCHOHATBHON 1 00IIECTBEHHOM IeATeILHOCTH,

e DJKOJIOTHYECKAs KyJIbTypa, OCpEeKHOE OTHOIICHUS K POJHON 3eMiie, MPUPOJI-
HbIM OoraTcTBaM Poccuy m Mupa; MOHMMaHWE BIMSHHUS COIHAIBHO-IKOHOMUYCCKUX
MIPOIIECCOB Ha COCTOSIHME TIPUPOIHON M COITUATBHON CPE/Ibl, OTBETCTBEHHOCTH 32 CO-
CTOSIHUE TIPUPOJIHBIX PECYPCOB; YMEHHSI M HABBIKH Pa3yMHOTO TIPHPOAOIIOIB30BaAHNS,
HETEPIUMOE OTHOIICHUE K ACHCTBUSAM, MPUHOCSIITUM BPE] SKOJIOTHH; TPHOOPETCHHE
OTIBITA PKOJIOTO-HAMPABIEHHOMN e TEIbHOCTH;

e OCO3HaHHBIN BBIOOP Oynmymieil mpodeccuy Kak MyTh W CHOCOO peau3aiuu
COOCTBEHHBIX )KM3HEHHBIX TIJIAHOB;

e TMOTPEOHOCTH TPYAUTHCS, YBOKECHHUE K TPYAY H JIOASM TPYyHa, TPYIAOBBIM J10-
CTH)KEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIIECHHE K Pa3HBbIM
BHJIaM TPYIOBOU JIEITEILHOCTH.

MeTanpeaMeTHbIe:




PerynaTuBHble YHUBEpPCAILHBIC YUeOHbBIE JCHCTBUS:
CaMOCTOSITEJILHO OIpeeNsATh eI, 3a7aBaTh apaMeTpbl U KPUTEPUHU, TIO KOTO-
PBIM MOXHO OTPEJIeNUTh, YTO 1I€JIh JOCTUTHYTA;
CTaBUTh U (POpMYJIUPOBATH COOCTBEHHBIE 3a/71a4l B 00pa3oBaTeIbHOM JesATelNb-
HOCTH Y ’KU3HEHHBIX CUTYaIIHIX;
BBIOMpaTh MyTh JAOCTHOXKCHUS 1M, TJIAaHUPOBATh PEIIeHHE MOCTaBJICHHBIX 3a-
Jla4, ONITUMU3UPYS MaTepUalbHble 1 HEMATEepUATIbHbBIC 3aTPAThI;
OpraHu30BbIBaTh d(H(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJIS TOCTHIKE-
HHS TIOCTaBJICHHOM LICJIH;
COTIOCTABJISITh MOJIYYEHHBIN PE3yJbTaT ACSITEILHOCTU C TIOCTaBJICHHOW 3apaHee
LIEIBIO.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIE YUCOHBIE JIEHCTBUS:
HCKaTh U HaXOAUTh 000O0IIEHHBIE CIIOCOOBI pelieHns 3ajad, B TOM YHUCIE, OCY-
IIECTBIIATh PAa3BEPHYTHIH MH(POPMAIIMOHHBIM MOWCK U CTaBUTh Ha €r0 OCHOBE
HOBbIE (yueOHbIC U TTO3HABATEIbHbIE) 3a/1a4H;
KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATh HHPOPMAIIUIO C PA3HBIX MMO3UIUHI,
pacro3HaBath U (PUKCUPOBATH MIPOTUBOPEYHS B MHPOPMAITMOHHBIX HCTOYHHKAX;
MCIMOJIb30BaTh PA3JWYHbIC MOJCIHLHO-CXEMAaTUYECKHUE CPEACTBa Il MpPEACTaB-
JICHUS CYIIECTBEHHBIX CBA3EU M OTHOIIECHUM, & TAKXKE MMPOTUBOPEUHH, BBISIBIICH-
HBIX B UH()OPMAIIMOHHBIX UCTOYHUKAX;
HaXOJUTh W TMPHUBOJUTH KPUTHYECKUE APIyMEHThI B OTHOIICHUHU ACHUCTBUUA U
CYXKJICHUI JPYroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMeya-
HUSIM B OTHOIIEHUU COOCTBEHHOTO CYXKJICHMS, pacCMaTpuBaTh UX KaK pecypc
COOCTBEHHOI'O Pa3BUTHS;
BBICTpaMBaTh HWHIWBHUAYAJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAs
OTPAaHUYEHUSI CO CTOPOHBI APYTUX YYACTHUKOB M PECYpCHBIE OTPAHUYECHUS; Me-
HATh U YAEPKUBATh pPa3HbIC MO3UIIUM B ITIO3HABATEILHOM /1€ TEILHOCTH.

KoMMyYHHUKAaTHBHEIC YHUBEPCAIbHbIC YUCOHBIE JICHCTBHSL:
OCYIIECTBIIAITh JEJTOBYKD KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHM, TaK U CO
B3pOCIIbIMU (KaK BHYTpH 00pa3oBaTeIbLHON OpraHM3alldd, TaK U 3a e¢ mpejeria-
MU), OAOUPaATh MAPTHEPOB ISl JEJIOBOM KOMMYHHMKAIIUK UCXOMS U3 cOOOpaXxe-
HHUM PE3yJIbTATUBHOCTH B3aUMOJCUCTBUSA, a4 HE JINYHBIX CUMITATUH;
MIPU OCYIIECTBJIICHUU TPYNIIOBON pabOThI ObITh KaK PYKOBOJAUTENIEM, TaK U 4Jie-
HOM KOMAaH/Ibl B Pa3HBIX pOJIsIX (T€HEepaTop ueH, KPUTHK, UCTIOJIHUTEIIb, BBICTY-
MAOIIUHI, SKCIIEPT U T.1.);
Pa3BEPHYTO, JIOTUYHO U TOYHO MU3J1araTh CBOKO TOUKY 3PEHUS C UCMOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) S3bIKOBBIX CPEJICTB;

IIpenmMeTHbBIC:
pacKphIBaTh Ha MPUMEPAX POJIb XUMUU B (DOPMUPOBAHUU COBPEMEHHOUN Hayd-
HOW KapTHUHBI MUPA U B MPAKTUYECKOU IEATEIbHOCTH YEIOBEKA;




JIEMOHCTPUPOBATH HA MPUMEPAX B3aMMOCBSI3b MEXKY XUMHEN U JPYTUMHU €CTE-
CTBEHHBIMM HayKaMU;

pacKpbhIBaTh Ha MpUMEpax IMOJOKEHHUS TEOPUU XUMHUECKOro CcTpoeHus A.M.
bytneposa;

noHuMarth pusnueckuit cmbici I[lepuoauueckoro 3akona J[.M. MenneneeBa u Ha
€ro OCHOBE OOBSICHATH 3aBUCHMOCTh CBOMCTB XMMHUYECKHX IJIEMEHTOB M 00Opa-
30BaHHBIX MU BELIECTB OT 3JICKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSCHATHh MPUYUHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOITUX MPEICTaBICHUN
00 MX COCTaBE U CTPOCHUH;

MPUMEHSTH TMpaBUjla CUCTEMAaTUUYECKOM MEXKIyHApPOJHOW HOMEHKJIATYPhl Kak
CpEIICTBA pa3IMYCHUS U UACHTH(UKAIIMK BEIIECTB 10 UX COCTABY U CTPOEHUIO;
COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpPHBIE (DOPMYIIBI OPTaHUYECKUX BEIIECTB
KaK HocuTesied nHpopMaIii 0 CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX U MPUHAJ-
JICKHOCTH K ONPEACITCHHOMY KJIaCCy COCIMHEHUM;

XapaKTEepPU30BaTh OPraHMYECKUE BEIIESCTBA [0 COCTABY, CTPOCHHUIO U CBOMCTBAM,
YCTaHABJIUBATh MPUUYUHHO-CJIEJICTBEHHBIC CBS3M MEXKIY JaHHBIMU XapaKTepH-
CTHMKaMH BEIICCTBA;

MIPUBOJAUTH TPUMEPHl XUMHUUYECKUX PEAKIUM, PACKPBIBAIOIINX XapaKTECPHbIC
CBOMCTBA TUIMUYHBIX MPEICTABUTENICH KIACCOB OPTaHUYECKHX BELIECTB C LIEJIbIO
UX UICHTU(PUKAIMU U O0OBICHEHHS 00JIACTH IPUMEHEHHUS,

MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMUUYECKUX PEaKIui Ha OCHOBE
3HAHUM O TUMAaX XUMHYECKOW CBSI3M B MOJIEKYJIAX PEAreHTOB U UX PEaKIIMOHHOU
CITOCOOHOCTH;

MCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMHYECKUX CBOMCTBAX BEILIECTB
JJ1s1 0€301aCHOTO MPUMEHEHHUSI B TPAKTUUECKOMN AESTETbHOCTH;

MPUBOJUTH MPUMEPHI MPAKTUUESCKOTO HUCIOJIb30BaHUS MIPOIYKTOB IepepadOTKH
HEe(PTH ¥ TPUPOTHOTO ra3a, BHICOKOMOJICKYJISIPHBIX COSIUHECHHUH (TTOJIMATHIICHA,
CHHTETHYECKOTO KayJyyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OIBITHI 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIMIEpHUHA, VK-
CYCHOM KHCJIOTBI, HETIPECIbHBIX KUPOB, TIIFOKO3bI, Kpaxmaja, OEIKOB — B CO-
CTaBE MHUILEBBIX TPOAYKTOB U KOCMETUUYECKUX CPEJICTB;

BJIQJICTh MPaBWJIAMH M NpUeMamMu 0e30macHoi paboThl ¢ XUMHUUYECKUMHU Bellle-
CTBaMH U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUUYECKON pEeakiuu U CMENICHUs XH-
MHUYECKOTO PABHOBECHUS OT Pa3IMUHbIX (haKTOPOB C IIEJIBbIO ONpeeeHUs ONTH-
MaJIbHBIX YCJIOBUM MPOTEKAHUS XUMUYECKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI THAPOJIN3a COJIeH B MOBCEAHEBHON KMU3HU YEJIOBEKA;
MPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi B MPUPOJE,
MIPOM3BOJICTBEHHBIX ITPOIeCcCaxX U )KU3HEACATEIIbHOCTU OPTraHU3MOB;

MIPUBOJUTH MPUMEPHl XUMHUUYECKUX PEAKIIUMA, PACKPHIBAIOIIUX OOIIHE XUMHYC-
CKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJJIOB,

MPOBOJIUTH PacUeThl HAa HAXOXKIACHUE MOJICKYJISIPHOU (POPMYIIBI YTIEBOAOPOIA
M0 NPOJYKTaM CrOpaHus U MO €ro OTHOCHUTEJIbHOM IJIOTHOCTH U MAacCOBBIM JO-
JISIM 3JIEMEHTOB, BXOJISIIINX B €I0 COCTaB;

BIIAJCTh MPaBIIIaMHA 0€3011aCHOTO OOpaIeHus: ¢ €AKUMHU, TOPIOYUMHU U TOKCHY-
HBIMH BEIIIECTBAMHM, CPEJICTBAMU OBITOBOM XUMMUH;
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OCYUIECTBJISTh MOUCK XMMUYECKON MHPOpMalMK MO Ha3BaHUSAM, UJIEHTU(]UKA-
TOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTUYECKU OIICHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO MH(POPMALIUIO, CO-
JIEpIKaIyIOCs B COOOILEHUSIX CPEACTB MaccoBoil MH(opmaluu, pecypcax MH-
TE€PHETA, HAYYHO-TIOMYJISIPHBIX CTAaThSIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B UEJSAX BBISBICHUS OMIMOOYHBIX CYKIECHUW U (POPMUPOBAHUS
COOCTBECHHOM MMO3UIINH,

NPEJICTaBISITh MYTH PEIICHUs II100AbHBIX MPOOJIeM, CTOSIINX Mepe1 YeaoBeye-
CTBOM: DKOJIOTHYECKHUX, JHEPIrETUYECKUX, CBIPbEBBIX, U POJIb XMMHUU B PELICHUU
3TUX MPOOJIEM.

WJUTIOCTPUPOBATh HA MPUMEPAX CTAHOBIECHHUE M DBOJIOLMIO OPraHUYECKOM XH-
MHH KaK HaAyK{ Ha Pa3JIMYHbIX UCTOPUYECKUX ITAIAX €€ PA3BUTHA;
UCIIOJb30BaTh METOJIbl HAYYHOTO MO3HAHWS IPU BBINOJHEHUH IPOEKTOB M
y4eOHO-UCCIIEI0BATENbCKUX 3aau M0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIy4YEHHUS
Y PACIIO3HABAHUS OPTaHUYECKUX BEILIECTB;

OOBSCHATH MPUPOJLY U CIIOCOOBI 00pa30BaHUsI XUMUUECKON CBSI3U: KOBAJIEHTHON
(moJNsIpHOM, HEMOJIIPHOI), MOHHOW, METAUTMYECKON, BOJOPOAHOU — C IEJbIO
OIIPENEIICHUS] XMMUYECKOW aKTUBHOCTH BELIECTB;

YCTaHABJIMBATh T€HETUUYECKYIO CBSI3b MEXAY KJIACCAMH OPraHUYECKUX BEIIECTB
JUisi 00OCHOBAHUSI MPUHLUIHUAIBHON BO3MOKHOCTH TMOJYYEHHUS OPraHUYECKHX
COEAMHEHNH 3aJaHHOTO COCTaBa U CTPOCHHS;

YCTaHaBJIMBATh B3aUMOCBSA3U MEXAY (DakTaMu W TEOpUEW, MPUUMHOW U CIEN-
CTBUEM NpHU aHAIM3€ MPOOJEMHBIX CUTyallMd U OOOCHOBAaHWU MPUHUMAEMBIX
pELIEHN HA OCHOBE XUMUYECKHUX 3HAHUMU.



2. Cogeprxkanue NporpaMmsl

Tema 1. CTpoeHue BemiecTBa

OcCHOBHBIE CBEJIEHUS O CTPOCHUU aToMa. A Ipo: MPOTOHBI U HEUTPOHBI. 130TO-
Ibl. DIIEKTPOHBL. DIIEKTPOHHAsE 000J0YKa. DHEPreTUYecKuil ypoBeHb. OCOOEHHOCTH
CTPOEHUS AJIEKTPOHHBIX 000JIOUEK ATOMOB 3JIEMEHTOB 4-T0 U 5-T0 IEPUOIOB TIEPHUO-
mmdeckoi cuctemsl J{. . MenneneeBa (mepexoaubix 3aeMeHToB). [lorsTue 06 opou-
TaJsX. S- U P-OpOUTAINA. DIEKTPOHHBIE KOHPUTYpAIIMM aTOMOB XUMUYECKUX 3JIEMEH-
TOB.

[lepuoauueckuii 3akoH J[.M1.Menaeneera. Otkpsoitue J[. 1. MenneneeBbim
MEPUOIUYECKOTO 3aKOHA.

[lepuoanueckas cuctema xumudeckux nemenToB J[. 1. Menneneesa - rpadu-
YecKoe 0TOOpakeHHe MEPUOINYECKOro 3aKkoHa. Du3ndyeckuit CMbICIT MOPSIAKOBOTO
HOMEpa 3JIEMEHTA, HOMEpa Nepruoaa U HoMepa rpynnbl. BaaeHTHBIE AIEKTPOHBI.
[TpuurHBI U3MEHEHUS! CBOMCTB AJIEMEHTOB B MEeproAax U rpynmnax (IJIaBHbIX MOJ-
rpynnax).[lonoxkeHre Boopoaa B MEpUOANUECKOM cucTeMe. 3HaUeHUE TIepUoInye-
CKOT'O 3aKOHAa U IIEpUOINYECKON CUCTEMbI XUMUYECKUX deMeHToB 1. 1. Menaenee-
Ba JIJIs1 PA3BUTHS HAYKU U TIOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.

Nonnass xumuueckas cBsi3b. KaTtnonsl um aHuonbl. Knaccuduxaiuss HOHOB.
HNonnbie kpuctammmueckue pemerku. CBOMCTBA BEMIECTB C 3TUM THUIIOM KPUCTAJUIH-
YECKHUX PEUIETOK.

KoBanieHTHasg xumMu4eckasi CBsI3b. DJIEKTPOOTPULIATENBHOCTD. [lonsipHas u He-
MOJIIpHAS. KOBAJICHTHBIE CBS3U. Jlumomnk. [1onsipHOCTE CBSI3U M MOJISPHOCTH MOJIEKY-
abl. OOMEHHBIM UM JOHOPHO-AKUENTOPHBIA MEXaHW3Mbl 00pa30BaHUs KOBAJIEHTHOMN
CBsi3U. MOJIEKYJISIPHBIE U ATOMHBIE KpUCTAIUIMYECKUE penieTki. CBONCTBA BEUIECTB C
ATUMH THUNAaMU KPUCTAILTMYECKUX PEIIETOK.

Meramueckass xumudeckas CBi3b. OCOOCHHOCTH CTPOCHHUS aTOMOB METall-
70B. MeTainueckass XMMUYECKas CBSI3b U METAJUIMYECKAs] KPUCTAIUINYECKasl PeIIeT-
ka. CBOICTBA BEILIECTB C 3TUM THUIIOM CBSI3H.

BonoponHnas xumuueckasi CBsizb. MeXMOJIEKYJISIpHAsE U BHYTPUMOJICKYJISIpHAs
BOJIOPOJ/IHAS CBSI3b. 3HAUEHWE BOJOPOJHOM CBSI3U /I OpraHU3allud CTPYKTYp Ouo-
MIOJIMMEPOB.

Hucnepcuble cucteMsl. [lonsTue o nucnepcHeix cucremax. JucnepcHas dasa
u aucriepcuoHHas cpena. Kimaccudukanusi TUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUSI JUCIIEPCHOM cpeibl M JUCTepCHUOHHOM (asbl. ['pydoamc-
MIEPCHBIE CUCTEMBI: 3MYJIbCUU, CYCIIEH3UH, a3PO30Ju. TOHKOIUCTIEPCHBIE CUCTEMBI:
TeJIv U 30JI4.

Knaccuduxanus nomumepos. VIckyccTBeHHBIE ouMepshl. [lonyyeHnue uckyc-
CTBEHHBIX MMOJIUMEPOB, KaK MIPOTYKTOB XUMHUYECKOW MOIUMDUKAITUN TIPUPOTHOTO T10-
JUMEPHOTO ChIpbs. ICKyCCTBEHHBIE BOJIOKHA (aIl€TaTHBIN IICIK, BUCKO3a), UX CBOM-
CTBA U MPUMEHEHUE.

Cunretnyeckue nojumepsl. [lonyueHre CHHTETUYECKUX MMOJTUMEPOB PEaKIUs-
MU MOJIMMEPHU3alMU U MOJUKOHIeHcauu. CTpyKTypa MoJIMMepOoB: JIMHEWHAs, pa3-
BETBJICHHASA U MPOCTpaHCTBeHHAas. [IpeacTaBUTeN CHHTETUYECKUX MIACTMACC: MO-
JIMATUJIEH HA3KOTO W BBICOKOTO JABJICHHUS], IOJUIIPONUIEH U OJIMBUHUIXJIOPHUL.
CuHTETHYECKHUE BOJIOKHA: JJABCAH, HUTPOH U KaITPOH.

KonTpoabHasi pabora Nel mo teme: «CTpoeHHE BELIECTBA»
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Tema 2. XumMuuyeckue peakuuu

Peakuuu, naymue 0e3 M3MEHEHMsI COCTaBa BELIECTBA. AJUIOTPONUS U aJllo-
TPOIIHbIE BUAOW3MEHEHHUA. [[pUUMHbI aJUIOTPONUKM Ha MpUMepe MOAU(PUKALUN KHC-
aopoja, yriepoga u gochopa. O30H, ero Ouosnornyeckas poib. M3omepsl u uzome-
pus.

Peaknnm, maymue ¢ M3MEHEHHEM COCTaBa BellecTBa. Peakuyuu coenuHeHwus,
Pa3OKEHHMs, 3aMEIICHNUS] 1 OOMEHa B HEOPTaHUYECKOW U OPraHMYecKord Xxumuu. Pe-
aKIUU 9K30- U SHI0TepMudeckue. TernaoBoi aphekT XMMIUUEeCKON peakIui U TePMO-
XUMHYECKUE ypaBHEHHUs. Peakuuu ropeHus, Kak 4aCTHBIM CIydal 3K30TEPMUYECKUX
peaKuuil.

CkopocTh XxuMHUECKON peakuuu. CKOpOCTh XUMHUYECKON peakuuu. 3aBUCH-
MOCTb CKOPOCTHM XHMHYECKOW PEakUUU OT MPUPOJbl PEarupyrolux BEIIECTB, KOH-
LIEHTPALIMK, TEMIIEPATYPBI, IUIOIIAINA ITIOBEPXHOCTH CONPUKOCHOBEHUS U KaTaau3aro-
pa. Peakiuu romo- u rereporennsle. [loHdaTne o xarammse u karamusaropax. dep-
MEHTBI KaK OMOJIOTUYECKUE KaTalu3aToOpbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHUSI.

OOpaTumMocTh XMMHUYECKUX peakuuil. HeoOpaTumble U1 oOpaTuMble XuMU4e-
ckue peakuuu. COCTOSHHE XUMHUYECKOIO PAaBHOBECHS I OOPAaTUMBIX XUMHUYECKHX
peakiuii. CriocoObl CMEIIEHUSI XUMHUYECKOIO0 PAaBHOBECHUSI Ha MPUMEPE CUHTE3a aM-
Muaka. [loHaTHe 00 OCHOBHBIX HAay4HBIX NPHHIMIAX MPOU3BOACTBA HA HpHUMEPE
CHUHTE3a aMMHAaKa WM CEPHON KUCIIOTHI.

OKMCIUTENBHO-BOCCTAHOBUTENBbHBIE peakuuu. Ctenenb okucneHus. Onpene-
JIEHUE CTENEHW OKHUCIEHHs 1o (opmyne coeauHeHus. [ToHsTHe 00 OKUCIHUTENbHO-
BOCCTAHOBUTENBHBIX peakuusax. OKUCIeHne U BOCCTAaHOBJIEHUE, OKUCIUTEND U BOC-
CTAHOBUTEIb.

['unponu3 opraHU4eCcKUX U HEOpraHWYecKux coeanHeHuil. HeoOpaTumsliii ru-
pomm3. OOGpaTUMBIN THAPOIN3 cojiel. ['maponu3 opraHMYecKuX COCAMHEHUW U €ro
IIPAKTUYECKOE 3HAYEHUE IS MOJIyYeHUs THAPOJIIM3HOIO CIIMpTa U MblIa. buonoruye-
CKasl poJib FMAPOJIN3a B IUIACTUYECKOM U HEPreTUYECKOM OOMEHE BEIECTB U IHEP-
TUU B KIIETKE.

DneKTposin3. DNEKTPOIU3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLECC.
DNeKTpoJIn3 pacIuiaBOB U PACTBOPOB HA IpuMeEpe xyopuaa Hatpus. IIpakrnueckoe
MIPUMEHEHUE DIEKTPOIIN3A.

Kourpouabnasi padora Ne2 no reme: « XUMUYECKHE PEAKLIUN

Tema 3. BemecTBa 1 X CBONCTBA

Mertamnibl. BaumoselicTBre METalioB ¢ HEMeTaulaMu (XJIOpOM, CEpOil U Kuc-
JoposioM). BzanmoaeicTBre MIEIOUHBIX U IIEJIOYHO3EMETBHBIX METAJIOB C BOJIOM.
DJIEKTPOXUMHUYECKUNA P HANPSKEHUM METaJuioB. B3anMoJelcTBUE METaNIOB C
pacTBOpaMM KHUCIJIOT U coJield. AloMUHOTepMHUs. B3anumojielicTBue HaTpusi ¢ 3TaHO-
aoMm u (deronom. Kopposust metaiioB. TloHSTHE 0 XMMHUYECKONW M DJCKTPOXUMUY E-
CKOHM KOppo3un MeTaioB. CIIOCOOBI 3aIUTHl METANIOB OT KOPPO3UH.

Hemeramnbl. CpaBHUTENbHAS XApaKTEPUCTUKA TaJOTEHOB KaK HaumOosiee TH-
MAYHBIX MpecTaBuTeNe HeMeTaioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAIIOB (B3a-
MMOJICHCTBUE C METAJUIaMH U BOJIOPOJIoM). BoccTaHOBHUTENIbHBIE CBOMCTBA HEMETAJI-



J0B (B3aUMO/JIeHCTBUE ¢ 00JIee IIEKTPOOTPUIIATEILHBIMU HEMETANIAMU U CIIOKHBIMHU
BEILIECTBAMU-OKHUCIIUTEIISIMU ).

Kucnorel Heopranuueckue u opranundeckue. Knaccudukamus kuciot. Xumu-
YECKHE CBOMCTBA KHCJIOT: B3aMMOJAECHCTBUE C METAJUIAaMH, OKCHJaMU METaJIOB, TH-
POKCHJIaMH METaJUIOB, COJISIMH, CIMpTaMu (peakius drepudukainmm). OcoObie CBOM-
CTBa a30THOM M KOHIIEHTPUPOBAHHON CEPHOU KUCJIOTHI.

OcHoBaHus HeopraHWYeckrue W opranmdeckue. OCHOBaHMS, WX Kiaccuuka-
nus. XUMHYECKHE CBOMCTBA OCHOBAHMM: B3aMMOJCHCTBUE C KMCJIOTAMM, KUCJIOTHBI-
MH OKCHJIAMU U COJIAMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBAHUM.

Comu.. Kmaccudukanust coneit: cpenHne, KUCIble U OCHOBHBIC. XHWMHUYECKHE
CBOICTBa COJICM: B3aMMOJACHUCTBUE C KHUCIOTAMH, IIEeI0YaMy, METaJUIaMH U COJISIMHU.
[IpeacraButenu coyeid U WX 3HaueHUE. XJIOPHUI HATpHs, KapOoHAT Kanbiwus, pocdar
KaJIBIUS (CpeTHUE COJIM); THAPOKApPOOHATH HATPHUS U aMMOHHMS (KUCJIbIE COJIM); TH/I-
pokcokap6onatr menu (II) - mamaxut (ocHOBHas cojb). KauecTBeHHBIC peakIiu Ha
XJIOpUI-, CylbdaT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUs, KaTHOHBI kene3a (1) u
(I11).

I'eneTnueckas CBA3b MEXKy KIacCaMH HEOPTaHWYECKUX U OPraHUYECKUX CO-
ennHeHui. [IoOHATHE O TEHETUYECKOM CBSI3M M I'€HETHMYECKUX psAnaax. I'eHeTnueckui
psan metaiia. ['enetnueckuil psn HemeTtaia. OcOOEHHOCTH T€HETHYECKOTO psijia B
OPTraHUYECKON XUMHH.

KontpoJsbHas padora Ne3 mo teme: «BeniectBa u ux cBoMCTBa»

XuMuyeckuii NpakTukym «Penenune skcnepuMeHTAIbHBIX 32129

Tema 4. Xumusi 1 coBpeMeHHOe 00111eCTBO

[Tpou3BoACTBO CEpHOM KUCIOTHI, aMMHaKa, YyryHa U CTaJld, yIOOpPEHUN U TO-
JMMEPOB.

OCHOBBI MPUMEHEHHUSI BEIIECTB B CEILCKOM XO3SIIICTBE, OBITY U MEJIUIIUHE

Koutpoabnas padora Ned no teme: Xumusi 1 COBpeMEHHOE 00IIIECTBO

Hrorosasi KoHTpOJBLHAs padoTa 3a Kypc 11 kiacca



3. KajiengapHo-TeMaTu4yecKoe MJIAHUPOBAHME

No Tema ypoxa Koauuec | Cpoku | Konmpo
n/n meo ua- JIbHblE
cos mMoYKuU
1 uemeepmo
BBenenue 1
1. | UHCTpyKTaxX MO OXpaHe TpyJla U TEXHUKE 1 CEHTSOPD
0€30MacHOCTH Ha 3aHATUAX B KaOWHETE XU-
MUU
I'naBa 1. CTpoeHue BenecTBa 10
2. | OCHOBHBIE CBEJICHHS O CTPOEHUHU aTOMa
3. | Ilepuomuyeckas cucTteMa XMMUYECKHX DIle-
MEHTOB M YYEHHE O CTPOCHUU aToMa
4. | CTaHOBJICHHE U PAa3BUTHE IEPUOIUYECKOTO 1
3aKOHA U TEOPUU XUMUYECKOTO CTPOCHHUS
5. | NoHHas xumuyeckas CBA3b U HOHHBIE KpH- | OKTSIOPb
CTaJUIMYECKHUE PEIICTKU
6. | KoBanenTHas xumMuueckas CBs3b
7. | Merannuyeckasi XMMUYECKasl CBSI3b
8. | BogopoiHas xuMH4deckas CBSI3b
2 yemeepmo
9. | [lonumepsl | HOSIOpb
10. | AucnepcHble CUCTEMBI |
11. | KontponsHas padora Nel mo teme: «Ctpoe- | *
HUE BEIIECTBA»
I'naBa 2. XumMn4yeckue peakumu 9
12. | Knaccudukaius XMMHYECKUX pEaKInii 2 neKkadpb
13. | CkopocTh XHMMHUYECKUX peakuui JlaTduk |
TeMIIePaTypbl
14. | O6paTUMOCTh XUMHUYECKUX peaKIuid. XUMH- 1
YEeCKOE PAaBHOBECHE U CIOCOOBI €ro CMellle-
HUSL.
3 uemeepmo
15. | I'mpponus JaTuuk ypoBHs pH | SHBApb
16. | OKuCIUTENHPHO-BOCCTAHOBUTENBHBIE — PEaK- 2
007071
17. | DnekTponu3 pacmiaBoB U pacTBOpoB. [Ipak- 1
TUYECKOE MPUMEHEHHUE IEKTPOIIU3a
18. | KontponsHas pabora No2 mo teme: «XuMmu- 1 deBpann *
YECKHUE PEAKIIUI)
I'naBa 3. BemecTtBa U ux cBOlicTBA 7
19. | Metannsl JJaTYHK 3JI€eKTPONPOBOAHOCTH 1
20. | Hemerannsl |
21. | Heopranuueckne M OpPraHUYECKHE KHUCIIOTHI 1
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Jatuyuk ypoBus pH

22. | Heopranuueckue M OpPraHUYECKHE OCHOBA- 1 MapT
Hus JaTtuuk ypoBus pH
23. | Heopranmueckue u opranudeckue amporep- 1
HbIE COEIMHEHUS
24. | Conn
25. | KoutposasHas padora Ne3 mo Teme: «Bermie-
CTBa U UX CBOWMCTBa»
4 uemeepmo
XuMu4eckuil NpakTukym «PemieHue IKcnepu- 2
MEHTAJbHBIX 3a1a4»
26. | Ilpaktuueckas padbora Nel. Pemenue skcne- 1 anpesib
PUMEHTAJbHBIX 337a4 MO TeMme: «XuMude-
ckas peakuus» /laTynk TeMnepaTypsbl
27. | Ilpaktuueckas pabora Ne2. Pemenue skcrme- 1
pPUMEHTaJIBHBIX 33J1a4 Mo TeMe: «BemecTsa u
ux cBorictBay Jlaruuk ypoust pH
I'naBa 4. Xumusi 1 cOBpeMeHHOe 00111eCTBO 3
28. | Xumunueckasg TexHosorus. I[Ipon3BoacTBO 1
aMMHaKa U METAHOJIA.
29. | Xumuyeckass rpaMOTHOCTh KaK KOMIIOHEHT 1
o011el KylbTYphl YEIOBEKa
30. | KonrponsHas padota Ned no teme: «Xumus 1 Mai
Y COBPEMEHHOE OOIIECTBOY
IloaBeaeHne UTOrOB 3
31. | [logroroBka K MTOTOBOM KOHTPOJIbHOUN pa- |
oote
32. | UtoroBast KOHTpOJIbHAs paboTa
33. | AHaIU3 MTOrOBOM KOHTPOJIBHOW padOTHI.

Hrtorosslii ypok

11




