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COJEPJKAHME

[Inanupyemble pe3ynbTaThl OCBOEHUS Y4EOHOT0 IIpeaMeTa
Copep:xanue yueOHOro mpeamMera

Temaruueckoe IJIaHUPOBAHUC C YKazaHueM KOJIM4YECTBa  4acoB, OTBOOUMBIX Ha  OCBOCHHC



Ilnanupyemblie pe3yJbTaThbl 0CBOCHHS Y4e0OHOI0 IpeaMeTa

IIpy u3ydyeHHMM XUMHM B OCHOBHOH INIKOJIE 00€CHEeYuBAeTCs NOCTIKEHHE JMYHOCTHBIX, METAalpPeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB.

Jluunocmnuie:

1. B 11eHHOCTHO-OpUEHTAIMOHHON cdepe: BOCIHUTAaHHWE YYBCTBA TOPAOCTH 38 POCCHHCKYI0O XUMHYECKYIO HaYKY,
TYMaHu3Ma, MO3UTHBHOTO OTHOLICHUS K TPYAY, LEJICyCTPEMIICEHHOCTH; (OPMHUPOBAaHHE LIEHHOCTH 3A0pOBOTO U
Oe3onacHoro obpasza >KHM3HH; YCBOCHHE NPaBWJI WHAWBUAYAILHOIO W KOJJICKTHMBHOTO O€30MacHOTO TOBEACHUS B
Ype3BbIYAHBIX CHTYalUsIX, YTPOXKAIOIIUX JKU3HU M 3I0POBBIO JroneH; (OpMHUpOBaHHE KOJIOTHYECKOTO MBIIIICHHUS:
YMEHUSI OLIEHUBAThH CBOIO AEATEIILHOCTh U MOCTYIKU JPYTUX JIOAEH ¢ TOUKU 3PEHHSI COXPaHEHHS OKPYKaIOLIel cpesibl -
rapaHTa >KU3HHU U OJaromnoay4us JIoaei Ha 3emie.

2. B TpymoBoii cdepe: BocmHTaHHE TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JHanbHeiiell o0pa3oBaTelbHOM
TPaeKTOPHUH.

3. B mo3HaBarenpHON (KOTHUTHBHOM, WHTEIUIEKTyanbHOW) chepe: QopmmpoBaHne yMEHUS YIPaBIsATh CBOEH
MI03HABATENbHON AEATENIbHOCTHIO; PAa3BUTHE COOCTBEHHOIO LEIOCTHOTO MHUPOBO33PEHHs, TOTPEOHOCTH M TOTOBHOCTH K
caM0o00pa30BaHUIO, B TOM YHCIE M B PaMKaX CAMOCTOSTENBbHOW NESTEIbHOCTHM BHE IIKOJBL, (DOPMHPOBAHHE OCHOB
9KOJIOTHYECKON KYJBTYpPhl, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO 3KOJOI'MYECKOTO MBILUICHHS, PA3BUTHE OIBITA
9KOJIOTHYECKH OPUEHTUPOBAHHON Pe(IeKCHBHO-OLICHOYHON U MMPAKTUYIECKOH JESITENbHOCTH B KU3HEHHBIX CUTYaLUsX.

Memanpeomemmnuvie:

WCTOJIb30BaHNE YMEHHUH M HAaBBIKOB PA3IMYHBIX BHIOB IO3HABATENIBHON JESTENbHOCTH, NPUMEHEHHE OCHOBHBIX
METOAOB TMO3HAaHUS (CUCTEMHO-MH(OPMALMOHHBIA aHalIW3, MOACIMPOBAaHUE) Al H3YyYCHHS Pa3IMYHBIX CTOPOH
OKpy’Karomeil AeHCTBUTENbHOCTH;  HCIOJb30BAaHHE OCHOBHBIX HHTEJUIEKTYAIBHBIX ONEpauuil: (opMylnpoBaHue
TUTIOTE3, aHAJIN3 W CHHTE3, CpaBHEHHUE, 000OIICHHWE, CUCTEMAaTH3allvs, BBISIBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3EH,
IIOUCK aHAJIOr0oB; YMCHUC I'CHCPUPOBATH HUACU W OIPCACIATH CPCIACTBA, HeO6XOI[I/IMLIe e X peaiu3alunu; yMEHUC
OTIPENEeNISATh LENH W 33JIa4d JICATENIbHOCTH, BBIOMpATh CPEACTBA peallM3allii eld W MPUMEHSITh WX Ha MPAKTHKE;
HCIIOJIb30BaHUEC PA3JIMYHBIX UCTOYHUKOB JJIA MTOJTYYCHUA XUMHUYECKOMN I/IH(i)OpMaIII/II/I.

Ilpeomemnvie:

1. B no3HaBatenbHOH chepe: 3HAHME ONpEACICHUN H3YUeHHBIX MOHSATHIA: yMEHUE OMKICHIBATH JIEMOHCTPAIIMOHHBIC
U CaMOCTOATCIIBHO IPOBCACHHBIC XUMHWYECKHUE ISKCIICPUMCHTBI, UCIIOJIbB3Yyd IJId 3TOr'O pOI[HOfI S3BIK U A3BIK XWMHUHU,
YMCHHUE pasjindaTb M3YUCHHBIC KJIACChl HCOPraHMYCCKUX COGHHHCHHﬁ, IMPOCTBIC W CJIOXHBIC BCHICCTBA, XUMHYCCKHUC
p€aKkuuu, OMMUChIBaTh UX; YMCHUC KHaCCI/Iq)I/IIII/IpOBaTB N3Y4YCHHBIC O6’BeKTLI " ABJICHHUA, CIocoOHOCTH JCJIaTh BBIBOJABI 1
YMO3aKJIIOUeHHs U3 HaOII0IeHUH, N3yUYSHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBAa HEM3YUECHHBIX
BEIIECTB [0 AHAJOTMHM CO CBOMCTBAMHM W3YyUYCHHBIX; YMEHHE CTPYKTYpHUPOBAaTh M3YUYEHHBIH MaTephal U XUMHUYECKYIO
WHPOPMALIUIO, TMOJYYEHHYIO M3 JPYTMX HCTOYHMKOB, YMEHHE MOJEIHPOBATH CTPOEHHE AaTOMOB 3JIEMEHTOB 1-3
MEPUOJIOB, CTPOSHHUE IPOCTHIX MOJIEKYIT;

2. B 11eHHOCTHO-OpHEHTaMOHHON cepe: yMeHHe aHaJM3HPOBaTh M OLIEHHBATH ITOCIIEACTBUS Ul OKPYKAIOIIEH
cpeabl OBITOBOM U MPOU3BOICTBEHHOM AEATEIILHOCTH YEJIOBEKa, CBA3aHHOM C MepepadO0TKON BEILECTB;

3. B tpyznoBoii cdepe: (opMupoBaHUE HABBIKOB IPOBOJUTH XMMUYECKUH SKCIIEPUMEHT;

4. B cdepe 0e30mMacHOCTH KUIHEACATEIBHOCTH: YMEHHUE pa3inyarh OnacHble M Oe30macHbIe BEIIECTBA; YMEHUE
OKa3bIBaTh MEPBYIO MOMOIIb NIPH OTPABJIECHUX, 0’KOTax W JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH M J1aOOpaTOPHBIM

obopynoBaHHEM.



Conep:xanue y4yeOHOT0 mpeaMeTa
8 kiIace

Brenenne. Ilpeamer xumuu (7 4acoB)

BemectBo. UncTrie BemecTBa 1 cMecd. MeTozbl pa3aenenus cMecei (puabTpoBaHue, OTCTanuBaHKe, BhIIApUBAHUE,
MIEPETOHKA).

ATOMHO-MOJIEKyIsApHOe yueHue. 3HadeHue pador M. B. JlomonocoBa u JIxk. JampToHa mis ¢opmupoBaHus
ATOMHUCTHYECKOTO MUPOBO33PEHUS.

XUMHYECKUH 37€MEHT Kak BHUJ aToMoB. CHMBOJBI 3J€MEHTOB. PacnpocTpaHeHHOCTh 37€EMEHTOB Ha 3emiie U B
KOCMOCE.

Morekyna Kak Menbyaillllag 4YacTHILa BellecTBa, OO0Jiafaolias ero XWMHYECKMMH CBOMCTBaMH. BemlecTsa
MOJICKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB, MMEIOLIMX MOJIEKYJSIPHOE
cTpoeHue. XumMuieckue GopMyIibl.

Maccst aToMoB 1 MoJieKyJI. [IoHsATHE 00 OTHOCUTENHFHON aTOMHOW U MOJIEKYJISIPHOM Macce.

[IpocTeie u cnoxHbIE BewmecTBa. MeTauibl 1 HeMeTaiuibl. OpraHu4ecKue U HEOpraHUUECKUE BEIIECTRa.

W3menenusi, mpoucxonsdmue ¢ BemiecTBamu. Duzndeckue SBICHUS M XUMUYECKue peakuud. llpusHaku
XMMUYECKUX peakunil. XMMUYeCKHE IPOLECCHl B OKPY>KaIOIIEeM HaC MUPE.

3aKOH COXpaHEHUsI MacChl BEIIECTB. YPaBHEHHE XUMUYECKON peakuud. OCHOBHBIE TUIIBI XMMHUYECKUX PEaAKLIMIA:
pasnoxeHue, cCoelMHeHne, 3aMelleHre, 0OMEH.

JemMoHcTpanMoHHbIe ONbITHI. OOpa3ubl HHIMBUAYAJIbHBIX BELIECTB (METaIbl, HEMETAJUIbI, CJIOXKHbBIE BEILECTBA)
U cMmecel (pacTBoOpsl, rpaHuT). ['openne marnus. Kunenue cnivpta. 'openue crimpra. OnbITH, MOATBEPKIAIOIINE 3aKOH
coxpaHeHus: Macchl BemecTB. O0pa3oBaHne aMMHaKa MPY PACTHUPAHUU CMECH TallleHON W3BECTH C XJIOPUIOM aMMOHHS.
OmnBITHI, IEMOHCTPUPYIOIINE TOSBICHUE OKPACKU MPH CMEIICHWH ABYX pacTBOpoB (TaHHWUHA M cyib(dara xeneza (II),
cynbdara meau (1) u ammuaka, sxentoi KpoBsiHOM conu U xnopuna xenesa (I1I), aurpara ceunna (II) u noguna xamms,
¢denondranenna u menoun). Pa3nenenre cMmecu MEJHOTO KyIIopoca U Cepbl paCTBOPEHHEM.

JlaGopaTopHble ONbITHI

1. 3HakoMCTBO C 00pa3IamMu MPOCTHIX M CIOKHBIX BEIICCTB.

2. Paznenenue cmeceil.

3.  Xumuueckue siBleHHs (IIPOKAIMBAHUE MEIHOW TNPOBOJIOKH; B3aMMOJICHCTBHE Mella C KHCIIOTOH, pa3lioKeHHUe
caxapa MpHy HarpeBaHuM).

4, Pasnoxxenue manaxura.

Ilpakmuueckue padomot

1. 3nakomcTtBO C nabopartopHeIM oOopynoBanueMm. llpaBunma Oe3omacHOCTH MpH paboTe B XUMHUYECKOH
nabopatopui.

2. OumcTka 3arpsI3HEHHOW OBapEeHHOH COJIH.
IIpenmeTHBIE pe3yabTaThI 00yYeHHSA

VYvyamuiics noJKeH ymenms:



v/ JaBaTh ONpeJeIeHHs TOHATHN: «IJIEMEHT», «aTOM», «MOJEKYJIa», «BEIIECTBOY», «IIPOCTHIE M CIOKHBIE
BEILIECTBA», «OTHOCHUTEIbHAS aTOMHAsi Macca», «OTHOCUTEIbHAS MOJIEKYJSIpHAs Maccay, «MaccoBasl JOJIs 3JIEMEHTa B
COEIMHEHUM», «XUMHUUYECKas PEAKLIU»;

v/ ONMCHIBATH CBOMCTBA Pa3IMYHBIX BELIECTB;

v Hal0JII0aTh NPOBOAUMEIE CAMOCTOATENLHO U APYTUMHU YYAIIUMHUCS OIBITHL;

v IPOBOAUTH XUMHUYECKHUH IKCIIEPUMEHT;

v/ OKa3bIBaTh MEPBYIO TIOMOIIb TP OTPABJIECHHAX M TPABMax B Ja0OpaTOPHHU.

MeTanpeaMeTHble pe3yJbTAThl 00y4eHUst
VYyamuiicst JOJKEH ymems:
v/ IPOBOIUTH KIACCH(PHUKAIMIO BEIECTB [0 YKMCITy BUIOB aTOMOB, BXOJIAIIKMX B COCTAB BEIIECTBA;
v/ CHCTEMATH3UPOBATh U 0000IIATH PA3IMYHbIE BUIALI HHPOPMAIMU (B TOM YHCIIE 3PUTENILHYIO — O IIBETE BEIIECTBA
Y €T0 arperaTHOM COCTOSIHUH, OOOHSTEILHYI) — O €T0 3aIaxe, yMO3PUTEIbHYI0, B3ATYIO U3 CIIPABOYHUKA).

TEMA 1. ATOMBbI XHMH4€CKHX 3JIEMEHTOB 9 4acoB

[lepBble TIOMBITKH KIacCH(DUKAMA XUMHUYECKUX DSJIEMEHTOB. [ pyNIbl AIIEMEHTOB CO CXOJHBIMH CBOWCTBaMH.
[Tepuonnueckuii 3aKoH U nepuoanyeckas cucrema snemeHToB [[.1. MenneneeBa. CTpyKTypa NepUOANYECKONA CUCTEMBI
XUMHYECKUX SJIEMEHTOB: Majible ¥ OOIBIINE TIEPHUO/IBI, TPYIIIEI U MTOATPYIIIIHL.

Hayunslit nonsur Mengeneesa. [Ipeackazanue CBONCTB €11€ HE OTKPBITBIX 3JIEMEHTOB.

[lopsinkoBbIi HOMEP XUMHUECKOTO 3JeMEeHTa — 3apsan sjapa ero atoma. CoBpeMeHHas (opMmylnpoBKa
[Mepuoaunueckoro 3akoHa. PacmpeneneHue 3JI€KTPOHOB B 3JICKTPOHHBIX CJIOSIX aTOMOB XMMHYECKHX 3JIEMEHTOB 1-3-TO
MEePUOIOB. XapaKTePUCTUKA XUMUUYECKUX 31eMeHTOB Ne 1-2(0 HA OCHOBaHUH UX TMOJIOKCHHUS B TIEPUOJUICCKON CUCTEME
Y CTPOCHHUS aTOMOB.

Mertamibel 1 HeMeTalIbl B [lepuoaudeckoil cucreme DIeKTPOOTPUIIATENHHOCTb.

KoBasentHas cBsi3b. Mexanu3m 00pa3oBaHus, MOJISIPHAS U HENOJISPHAS CBsI3b. HanpaBieHHOCTh U HACBIIIICHHOCTD
KOBaJIEHTHOI! ¢Bs13u. CBOICTBA KOBAJIEHTHBIX COEIMHEHUN.

HonHas cB3b.

MeXMOIeKySIpHOE B3aUMOICHCTBHE.

Crpoenue TBepabIX BenlecTB. Kpucrammmdeckue u aMop(HbBIE BelecTBa. ATOMHBIE H

l"a3pl. YpaBHEHUE COCTOSHUSA UACANBHOIO rasa.

JeMoHcTpanoHHble OMBbITHI. [loka3 00pasloOB MIENOYHBIX METAJUIOB M TaloreHoB. llomydeHwne OKCHIOB
HEKOTOPBIX AIIEMEHTOB 3-TO MEpUoAa M3 MPOCTHIX BEUIECTB, PACTBOPEHHUE KX B BOJAE M HCIBITAHHE PACTBOPOB
nHAnKaTopamu. Bosronka woma. OOpa3ipl HOHHBIX M KOBAJIEHTHBIX COSIMHEHUN. MOoJenu KPUCTAUNIMYECKUX PEIIeTOK
KOBAJICHTHBIX Y MOHHBIX coeluHEeHUU. COMOCTaBIECHUE JIETYUECTH Pa3IUYHbIX KUAKOCTeH U TBepAbIX Tea. CxKMKeHHe
CEPHHUCTOTO Ta3a WM 3HAKOMCTBO C 00pa3I[oM CXKIKEHHOTO Ta3a.

JlabopaTopHbIe onbITHL. 17. 3HAKOMCTBO ¢ 00pa3aMu METaUIOB U HeMeTaIlIoB. 18. 3HAKOMCTBO CO CBOHMCTBAMHU
KOBaJICHTHBIX M HOHHBIX coeuHeHui. 19. AMdoTepHbIe CBOWCTBA THAPOKCHIA IIUHKA.

IIpeaMeTHBIE pe3yJbTAThl 00yUeHH s

VYyamuecs TOMKHBI yMens.

v/ paccMaTpuBaTh aTOM KaK XMMHYECKH HEAEIUMYIO YACTHILY CII0KHOTO CTPOEHHS;

v/ 3HaTh UCTOPUYECKYIO M COBpEMEHHYIO (hopmynuposku [lepuoaugeckoro 3akona JI. 1. Menpeneesa;



OIMUCBhIBATE U MOACTIUPOBATE DJICKTPOHHOC CTPOCHUE aTOMOB 3JIEMCHTOB MaJIbIX IIEPUOI0B;

JaBaTb OIMPEACIICHUEC ITIOHATHUA «XUMHUYECKHUH QJICMCHT»,

AN NI

MIPEACTABIIATH TBONCTBEHHYIO (KOPITYCKYIISIPHO-BOJTHOBYIO) IIPUPOTY ICKTPOHA;
v IIPOrHO3UPOBATL CBOWCTBA HEU3YYEHHBIX BELIECTB, MOJB3YACh IlepHOIMYECKON CHUCTEMON XMMHYECKHX
anemeHTOB [[. 1. MeHieneeBa 1 3Hast CBOMCTBA YK€ U3yUYCHHBIX.

MeTtanpenMeTHBIE Pe3yabTAThI 00yUeHHSA

Yyamuiicst JOJKEH ymems:

v’ IIOHUMATh JIOTHKY HAyYHOI'O MO3HAHMS;

v’ CTPOHUTb, BLIABHUIATH ¥ (JOPMYIUPOBATH THIIOTE3H;

v/ COINOCTABJIATH ONIO3UIMOHHBIE TOYKH 3PEHUS HA HAYYHYIO IPOOIIEMY;

v Ha KOHKPETHBIX NPUMEPaX WILTIOCTPUPOBATE CJIOKHOCTH CTPOEHHS MAaTePUH (KOPITYCKY/ISPHO-BOJIHOBOM Ayaan3m
AJICKTPOHA), YCIOBHOCTH JIFO00# KJTacCU(UKAIIUH MTPU OOJIBIIIOM MHOT000pa3uu BEIIECTB,

v’ KakJI0€ U3 KOTOPBIX 00JIa1aeT YHUKAJIbHBIMHA CBOMCTBAMH.

JIM4YHOCTHBIE pe3yabTaThl 00yUeHus!

Vvyanuiicst 1OKeH:

3Hamb U NOHUMAMb: OCHOBHBIE HCTOPUYECKIE COOBITHS, CBA3aHHBIEC C PAa3BUTHEM XMMUHW U OOIIECTBA; JOCTIKEHUS
B 00JIACTM XHMHUU M KyJIbTypHBIC TPaIuIUU (B YaCTHOCTH, HAYYHbIE TPAJAWINH) CBOEW CTPaHBI, OOIIEMHPOBEIE
JOCTHKEHHS B OOJIACTH XMMHWHW; OCHOBHBIC NMPHUHIIMITEI W TPABWIA OTHOIIEHHUS K IMPHPOJIE; OCHOBHI 3710pOBOTO 00pa3a
KU3HU W 30pOBhECOEPETarONINX TEXHOJOTH;, MpaBHia IOBEIACHUS B YPE3BBIYAWHBIX CHTYAIHAX, CBA3aHHBIX C
BO3/ICMICTBHEM PA3IMYHBIX BEIECTB; OCHOBHBIE MPaBa M 005M3aHHOCTH TPaKJaHIHA (B TOM YHCIIE YUaIIerocs), CBI3aHHbIe
C JUYHOCTHBIM, MPO(ECCHOHATBHBIM M JKU3HEHHBIM CaMOOIIPENICICHUEM; COIMAIbHYI0 3HAYMMOCTh U COJIEp)KaHHUE
npodeccuii, CBSI3aHHBIX C XUMUEH;

UCTIBIMBIEGAMb: YYBCTBO TOPJOCTH 32 POCCHICKYI0 XMMUYECKYI0) HAyKy M yBaKECHHE K HCTOPUHM €€ Pa3BUTHS,;
YBOXCHHUE W TPUHATHE IOCTHXKCHHIM XMMHU B MHUpE; JIOOOBb K IPHUPOJIC; YBAKEHHE K OKPYXKarommM (ydariumcs,
YUUTENSIM, POJUTENSIM U JIp.) — YMETh CJIylIaTh W CJBIIIATH HapTHEpPa, MPU3HABATh MPABO KaXJIOro0 Ha COOCTBEHHOE
MHEHHUE, MPUHUMATh PELICHHUS ¢ YYE€TOM IMO3UIMI BCEX YYACTHHKOB; YyBCTBO NMPEKPACHOI'O M ICTETUYECCKHX UYBCTB Ha
OCHOBE 3HAKOMCTBAa C MHPOM BCIIECTB U HUX IMPEBPALICHUI; CaMOYBAXCHHE M SMOIMOHAILHO-TIONOXKHUTEIHHOES
OTHOIIICHHE K ceoe;

npuU3HAasams: 1ICHHOCTh 3JI0POBbs (CBOETO M JAPYTUX JIFO/ICH); HEOOXOUMOCTh CAMOBBIPAKEHUS, CaMOpealiu3alluH,
COLIMAJIBHOIO TPU3HAHUS;

0CO3HA6aMb: TOTOBHOCTH (MM HETOTOBHOCTB) K CAMOCTOSITEIBHBIM MOCTYIKAM M JAEWCTBUSM, OTBETCTBEHHOCTH 32
WX PEe3ylbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTh) OTKPBITO BHIpaXKaTh M OTCTAaUBaTh CBOKO MO3UIIMI0 U KPUTHYHO
OTHOCHTBHCS K CBOMM ITOCTYIIKaM;

npOosAGNAMb: YKOJIOTHUECKOE CO3HAHUE; JOOPOKENATEIBHOCTD, IOBEPHUE U BHUMATEIHHOCTh K JIFOSIM, TOTOBHOCTh K
COTPYIHHWYECTBY M Jpyk0e, OKa3aHWIO IOMOIIM TeM, KTO B HEH HyXAaercs; OOOOIICHHBIH, YCTOWYMBBIA WU
M30MpaTeIbHBIN NT03HABATEIBHBIA WHTEPEC, HHUIMATUBY U JIFO003HATEIHLHOCTh B M3YYCHHH MHpPA BEIIECTB U PEaKIui;
L[EIeYCTPEMIICHHOCTh 1 HACTOMYNBOCTD B JOCTH)KCHUU 1IeJIel, TOTOBHOCTH K MPEOJIOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh
B BO3MOXXHOCTH TTO3HAHUS TIPUPOIbI, HEOOXOAMMOCTH Pa3yMHOTO UCTIOIH30BAHMS IOCTHKEHUM HAYKU U TEXHOJIOTUH JIIIs

pa3BUTUA O6H_[€CTBa;



yMemb: YCTAaHABINBATH CBS3b MEXIy IEJIbI0 M3YyUSHHS] XMMUAW U T€M, JUISI YeTO OHA OCYIIECTBISETCS (MOTHBAMH);
BBIIIOJIHATh KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKJIOUYAIOLIYIOCS B KOHTPOJIE 33 MPOLIECCOM HM3YYEHUS] XMMHHU U BHECEHUU
HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTallaM M CHocobaM M3ydeHWs Kypca XHMHH; BBITIOJHATH
PETPOCTIEKTUBHYIO CAMOOLIEHKY, 3aKJIIOUAIONIYIOCA B OLIEHKE Mpoliecca U pe3yibTaTa U3y4eHHs Kypca XUMHH OCHOBHOM
LIKOJIBI, TTOABEJCHUN UTOrOB HA OCHOBE COOTHECEHHS IIeJiei M pe3yIbTaTOB; CTPOUTD JKU3HEHHbIE W MPO(eCcCHOHAIbHbIC
IJIAHBI C YY€TOM KOHKPETHBIX COLIMATbHO-UCTOPUUECKUX, TOTUTUYECKUX U SKOHOMUYECKUX YCIOBHIA;

0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBHE WX NMPUHHMAEMbIM B XKH3HM PELICHUSIM; BECTH AUAIOT Ha
OCHOBE PaBHOIIPABHBIX OTHOLIEHUM M B3aMMHOTO YBa)KE€HUS; BBIAEIATH HPABCTBEHHBIH acleKT MOBEAEHUS U COOTHOCUTD
MOCTYNKHU (CBOU M JIPYTHX JIFOJICH) U COOBITUS C MPUHITHIMU 3TUYCCKMMU HOPMaMH; B Mpe/eiax CBOMX BO3MOXKHOCTEH
MPOTHBOACHCTBOBATH JCUCTBHUSM U BIUSHUAM, PEACTABISIONINM YIPO3Y KHU3HH, 310POBBIO U O€30MaCHOCTH JIMYHOCTH U
o01ecTaa.

TEMA 2. Ilpoctbie BemecTBa (7 4acoB)

Kucnopon — pactipocTpaHeHHOCTh B IPUPO/IE, PUINIECKHE U XUMHUIECKHE CBOMCTBA, MOMTydeHHE B JTA00pATOPHH H
[IPUMEHEHHUE.

Okcuapl METAJJIOB U HEMETAJUIOB.

BanentaocTs. CocTaBienue GpopMyIt 1o BaJIEHTHOCTH.

Boznyx — cmech razoB. Beigenenue kucnoposa u3 Bo3ayxa. [loHsTiHe 00 MHEPTHBIX Ta3ax.

l'openue cnoxHbIX BewecTB B kuciopoae. CTpoeHue MIaMeHH, TeMieparypa BociuiameHenus. [1nazma. Tymenue
noxapoB. Oruerymurenb. MeaeHHOEe OKUCIICHUE.

Bogopon — pacpocTpaHeHHOCTh B MPUpO/IE, PU3NIECKHE ¥ XHMHYECKHE CBOIMCTBA, MOIYYCHHE B 1a00paTOpuu U
MIPUMEHEHHUE.

Kucnoter u conmu. Cocrarnenue dpopmyi coneit. Coiin, HCIIOJIb3yeMbIC B OBITY.

Bona — ¢usudeckue cpoiictsa. [lonydeHne AMCTUIIMPOBAHHON BOIbI. KpyroBOpOT BOJIBI B IPUPO/IE.

PactBopbl. PacTBOpHMOCTH BemiecTB B Boj€. 3aBHUCHMOCTh PACTBOPUMOCTH OT TeMIepaTypbl M JIaBICHHUS.
MaccoBas 103151 pacCTBOPEHHOTO BelecTBa. Kpucramioruaparsl.

XuMuyeckue cBoMcTBa BoAbl. [lonyyeHrne KUCIoT Ipyu B3aUMOJIEMCTBUUA OKCUIOB HEMETAUIOB ¢ Boaou. [loHsATHe
00 ocHoBanusx. [lojmyueHuwe mieoueld NpH B3aMMOJICHCTBUM C BOJOW AaKTHBHBIX METAJJIOB WM HMX OKCHJIOB.
[IpencraBnenre 0 KUCIOTHO-OCHOBHBIX HHIAMKATOPAaX.

JemoHcTpanuoHHble ONbITHI. [OpeHue yrisi, cepbl, gochopa U xeneza B Kuciopoje. lIpuemsl TyHieHHs
mwiamend. [lonydenne Bomopoaa B anmapare Kunma, roperne Bogopoaa Ha Bo3ayxe. BoccraHOBIEHHE OKcHa MeTaia
BoziopoZioM. B3peIB rpemyuero raza. BzaumonetictBue oxcuaa docdopa (V) ¢ Bomoii. Ileperonka Bomel. YBenudeHue
o0beMa BOJBI MPH 3aMEP3aHHU. 3aBUCUMOCTh PAaCTBOPHMOCTH COJH OT TeMIlepaTrypbl. BbImaneHue KpUCTAJUIOB IPU
OXJTXKJCHUH HACHIIIICHHOTO pacTBOpa (HUTpATa Kajus, aTFOMOKAIIMEBBIX KBACI[OB, MOIM/IA CBUHIIA). Mepbhl 0€301acHOCTH
npu pabote c¢ kucinoramu. B3ammopelicTBue HaTpus ¢ BoJoH. B3anmoneiicTBue BOASHOrO mapa ¢ jkene3om. | ameHue
n3BecTU. Pa3noxeHne BO/bI MEKTPUIECKIM TOKOM.

JlabopaTopHble ombIThI. 6. IlodydeHne KuciIopoAa MpU pasiIoKEHUHM KHCIOPOJCOAEPXkAIIUX COCTUHEHHH. 7.
[Tomyuenue Bomopoda M M3ydeHHe ero cBoicTB. 8. [lermaparamus MegHoro Kymopoca. 9. PacTBOpHUMOCTH TBepIbIX
BELIECTB B BOJE U €€ 3aBUCUMOCTh OT TemnepaTrypsl. 10. PacrioznaBanne pacTBOPOB KHCIOT U OCHOBaHWH C IMOMOIIBIO

HUHIAUKAaTOPOB.



IpakTuyeckue padorsl. 3. IlodydeHne Kucimopona pasjoXKeHHEM IepMaHTaHaTa Kajusl M W3y4YEeHHE CBOMCTB
kuciopona. 4. IlpurotoBieHne pacTBopa ¢ 3aJaHHOW MAaCcCOBOM JT0JICH paCTBOPEHHOTO BEIIECTRA.

IIpenmeTHbIe pe3yabTaThbl 00yUYeHHSA

Yyamuiicst TOJKEH ymems:

v/ [aBarh OMNpeJeTeHHs] MOHATHI: «BAJEHTHOCTBY, «OKCHI», «KUCIOTa», COJbY», «OCHOBAHHE», «PACTBOPY,
«MaccoBas J10JIsl PaCTBOPEHHOTO BEIIECTBAY;
v/ ONHUCHIBATH CBOWCTBA KMCIIOPO/IA, BOAOPOIA, BOJIBL;
v/ 3HATh CIOCOOBI MOTYYEHHUS KHUCIOPO/a U BOJOPO/Ia B IPOMBIIIIEHHOCTH U B JIA00OPaTOPUH;
v/ [IPOBOAUTH XMMHUYECKHUN SKCIIEPUMEHT MO MOTYUYEHHUIO KHCIOPOJIa;
v’ COCTaBISATH (POPMYJIbI CJIOKHBIX BEIIECTB [0 BAICHTHOCTH.
MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHHs
Yyamuiicst TOJKEH ymems:
v TIPOBOAUTH KJIACCH(DHUKALMIO CIIOKHBIX BELIECTB 110 OTACIBHBIM KJIaccam;
v/ CcpaBHHMBATh CBOWCTBA Pa3JIMUHbIX BEIIECTB (HA IPUMEPE KUCIOPOIa M BOIOPOIA);
v\ TIPOBOAWTH KOPPEIAIMIO MEXIY CBOWCTBAMH BEIIECTBA W €ro NpPUMEHEHHEM (Ha MpHUMEpe KHCIopoaa M
BOJIOPOAA);
v’ 3HaTh CHOCOOBI OYMCTKH BOIBI OT MPUMECEN W OCO3HABATh HEOOXOAUMOCTH OEPEKHOrO0 OTHOIIEHHS K BOIHBIM
3amacam CTpaHbl;
v’ HCHOJIB30BaTh HHIYKTHBHBINA | JIelyKTHBHBIM MOIXO/bI IPH aHAJIN3€ CBOWCTB BEIIECTB.
TEMA 3. CoenuHennsi XMMHYECKHUX 3j1eMeHTOB (14 4acoB)

Oxcuppl, kiaccuukamus, B3aUMOJCWCTBHE C BOJIOW, KHCIOTaMH W IIeloYaMH. B3aumojelcTBre MExXIy
KHCJIOTHBIMHM ¥ OCHOBHBIMHU OKCHJIAMH.

Kucnorel — knaccugukanms, B3auMOJICHCTBHE ¢ METAUIAMH, OCHOBHBIMH OKCHJIaMH, OCHOBAaHHSMH U COJISIMH.
ITonsiTHE O psALE HANPSPKEHUN METAIUIOB.

OcHoBanusi — Kiaccu(uKanus, B3aUMOJICHCTBUE IIENIOUEH C KHUCIOTHBIMH OKCHJIAMH, KHCIOTaMH M COJISIMH.
Pa3noxenue HepacTBOPUMBIX B BOJIE OCHOBAHHI MTPH HAaIPEBAHUH.

AMdoTepHBIE OKCHJIBI U TUAPOKCHJIBI.

Peakrus vefiTpanuzamnuu. KucinoTHO-0CHOBHBIC HHIAMKATOPEI.

Counn — peakiuu ¢ KUCIOTaMH, IIeT0YaMH U APYTUMHU coIsIMH. [ToHATHE 0 KUCIIBIX 1 OCHOBHBIX COJISX.

YcnoBus, TpH KOTOPBIX peakiysi 0OMeHa POTEKaeT JI0 KOHIIA.

I'enernyeckast cBA3b MEXAY OCHOBHBIMH KJIACCaMU HEOPTaHUUYECKUX COETMHEHHM.

JleMOHCTpPanMOHHBIE OMBITHI. 3HAKOMCTBO C OOpa3laMH OKCHIOB. XMMHUYECKHE CBOHCTBAa PAacTBOPOB KHUCIIOT,
conedd u menovei. Peaknus HelTpanuzanuu. B3aumoneiicTBue okxcuaa Menu ¢ cepHOM KuciaoTod. B3ammopeiictue
kapOOHaTa MarHus ¢ cepHoH kuciaoTor. OcaxxeHne U PaCTBOPEHUE OCAJIKOB COJIEH U HEPACTBOPUMBIX THAPOKCHIOB.

JlaGopaTopuble onbIThbl. 11. XuMuyeckue CBOWCTBa OCHOBHBIX M KHCIOTHBIX OKCHAOB. 12. VYcioBus
HEOOpaTHUMOro MpOoTeKaHus peakuuii oOmena. 13. XuMuuecknue cBOWCTBa KUCIOT U ocHoBaHuil. 14. [lonmyyenne ocagkos
HEPAaCTBOPUMBIX TUAPOKCHUAOB M M3ydeHHE HX CBOMCTB. 15. IlonydeHne amM(oTepHOTO THAPOKCHAA M HU3YyUYEHHE €ro
cBolicTB. 16. Heifrpanu3zanus 1menodn KUCIOTONW B IPUCYTCTBUH (heHOoI(TatenHa.

IIpakTHyeckne padorThl. 5. ['eHeTHUecKas CBSI3b MEXIYy OCHOBHBIMH KJIaCCaMHU HEOPTaHWYECKUX COEIMHEHHH

(BBITIOJTHEHHUE LIETTOYKH XUMHUYECKUX MTPEBPAIICHUN).



IIpeameTHbIe pe3yabTaThl 00yUeHUs
VYuyammuecs: JOIKHBL yMems:
v/ JaBaTh ONpEJCICHHUS TMOHSTHI: «BAJECHTHOCTBY), «OKCHI», «KHCIOTa», «COJb», «OCHOBAHHE», «PacTBOPY,
«MaccoBas J10JIsl PaCTBOPEHHOTO BEIIECTBAY;
v/ ONHUCHIBATH CBOWCTBA KMCIIOPOJIA, BOAOPO/IA, BOIBI;
v/ 3HATh CIOCOOBI MOTYYEHHUS KMCIOPO/a U BOJOPO/Ia B MPOMBIIIIEHHOCTH U B JIA00OPaTOPUH;
v/ [IPOBOAUTH XMMHUYECKHUH SKCIIEPUMEHT IO MOIYIEHHUIO KHCIOPOJIa;
v’ COCTaBISATH (POPMYJIbI CJIOKHBIX BEIIECTB [0 BAICHTHOCTH.
MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHHs
VYuyamuecst TOJKHbL yMemby.
v/ [IPOBOAUTH KIACCU(DUKAIUIO CIOKHBIX BEIIECTB 110 OT/EIBHBIM KJaccam;
v/ CpaBHUBATh CBOMCTBA PA3IMYHBIX BENIECTB (HA IPUMEPE KUCIOPO/Ia U BOAOPOIA);
v/ [POBOAUTH KOPPEISIIUIO MEXKIy CBOMCTBAMH BEHIECTBA W €ro IMPUMEHCHHEM (Ha MpUMEpe KHCIOpoaa M
BOJIOPOAA);
v/ 3HaTh CHOCOOBI OYUCTKH BOJABI OT MPUMECEH W OCO3HABATH HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHS K BOJHBIM
3aracam CTpaHbl;

v HCHOJIB30BaTh HHIYKTHBHBINA M JIelyKTHBHBIM MOIXO/bI IPH AHAJIN3€ CBOWCTB BEIIECTB.

Conep:xanue yueOHOT0 mpeameTa

9 knacce

Tema 1.

BBenenue. OOmasi XapakTepUCTHKA XHMHUYECKHX JJIEMEHTOB M XHMHUYECKHMX PeaKIuii.
Mepuoauveckuii 3akon u [leprnoanyeckas cucrema xumudeckux 3jaeMenToB [[. U. Menpaeseesa (11 4.)

XapakTepucTHKa 3JIEMEHTa 10 ero nosiokeHuto B Ilepmoamueckoit cucreme [[. 1. Menneneesa.
CBoiicTBa OKCHIOB, KHCJIOT, OCHOBAaHHMH M COJI€Hl B CBETE€ TEOPUU IJIEKTPOJIUTUYECKOW ITUCCOIMALNUA U
OKHCJICHUsI-BOCCTaHOBJICHUST [loHsATHE O mepexoaHbIXx »djemMeHTaXx. AmdoTepHOCTh. ['eHeTmueckuit psj
rnepexogHoro sneMeHnTa. Ilepuonuueckuit 3akoH u Ilepuoauueckas cucreMa XxumMuyeckux anemeHtos J[. H.
MenneneeBa. XuMnuueckass OpraHU3alus )KUBOU U HEXKUBOW MPUPOJbI. XUMUUYECKUN COCTaB s/Ipa, MAHTUU U
36MHOM KOpbl. XUMHUYECKHE OJJIEMEHTBHl B KIETKax >XHUBBIX OpPraHu3MOB. Makpo- M MHKPOIJIEMEHTHI.
O06o01ieHre cBeleHUH O XUMHUYECKHX peaknusx. Krnaccupukanus XUMHUYECKUX PEaKIUil Mo Pa3IUuyHBIM
OCHOBAHHUSIM:

— M0 COCTaBY U YHCIy PEarupyomux 1 00pa3yonuxcs BEeCTB;

— 10 TernoBoMy 3 dexTy;

— I10 HAIPaBJICHHIO;

— TI0 U3MEHEHHIO CTETICHEH OKUCIICHUS SJIEMEHTOB, 00Pa3yIOIINX pearupyromre BeecTsa,

— 10 da3ze;



— 110 UCIIOJIB30BAHUIO KaTajIu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHYECKOW peakiuu. DaKTOpbl, BIUAIONIME HA CKOPOCTh XUMHUECKUX PEAKIIUH.
KaramuzaTtops! u katanu3. UTHruOuTopsl. AHTHOKCHIAHTHI.

Obobwenue u cucmemamusayus sHavui no meme Beedenue Obwas xapakmepucmuxa Xumuyeckux
aneMeHmos8 u xumuweckux peaxyuti. Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema XuUMUYECKUX
anemenmos. /. M. Menoeneesa.

Koumponvnaa paboma 1. no meme «Beedenue. Obwas xapakmepucmuka Xumuyeckux 3j1eMeHmos u
xumuueckux peaxyutl. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuueckux dnemenmos J[. HU.
Menoeneesa.

Jlemoncmpayuu. Paznuunsie Gopmbl Tabmun [lepuoaudeckoit cuctembl. Mojenu aTOMOB 3JEMEHTOB
I—III mepuomoB. 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakUMH OT MPHUPOJAbI PEarupyrouux BelIecTB.
3aBUCUMOCTh CKOPOCTHM XUMHYECKOM pEaklUMU OT KOHILIEHTPALMUHU PEarupyrolliuX BelIEeCTB. 3aBHCUMOCTb
CKOPOCTH XMMHUYECKOW peakuu OT IUIOU[aJ COMPUKOCHOBEHHS PEarHpyIOIINX BEUIECTB («KUISIINI CIOM»).
3aBUCUMOCTh CKOPOCTHM XUMHYECKOW peaklUuu OT TeMIepaTyphbl pearupyroliux BeLECTB. ['OMOreHHbI U
reTeporeHHbIN KaTanu3bl. @epMeHTaTHBHBIN KaTtanu3. UHrubupoBanue.

Jlabopamopnvie onvimei. IlomydeHne THUAPOKCHAAa IMHKA M HCCIEOBAaHUE €ro  CBOMCTB.
MopenupoBaHHe TTOCTPOCHUSI MEPUOIUIECCKON TaONUIBL. 3aMelIeHne Kele30M MEIU B pacTBope cyibdara
meau (II). 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH peaklUuy OT MPHUPOJbl pearupyrollux BEIIECTB Ha MpUMEpe
B3aUMOJICHCTBUS Pa3IMYHBIX KHUCJIOT C pa3IU4YHbBIMH METAUIaMU. 3aBUCHUMOCTb CKOPOCTU XMMHUYECKOMN
peaxkiuy OT KOHLEHTPALlMU pearupyrolux BEIeCTB Ha IPUMepe B3aUMOJCHCTBUS LIMHKA C COJISTHOM KHUCIOTOM
Pa3IMYHON KOHLIEHTpAalMH. 3aBUCHUMOCTb CKOPOCTH XMMMYECKON pEaKkLMH OT IUIOUIaJH CONPUKOCHOBEHMS
pearupyomux BemecTs. MoIenpoBaHUe «KUIISILETO CI0s». 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUU OT
TeMIIepaTypbl pearupyolmx BelecTB Ha npumepe B3auMoaencTBus okcuna Meau (II) ¢ pactBopom cepHoit
KHCJIOTHI IIPY Pa3iIMYHBIX TeMIepaTypax. Pa3inoxkeHue nepokcuia BOJOPOAa € MOMOIIBI0 AUOKCHIA MapraHla
n katanaszbl. OOHapyKeHue Karaja3bl B HEKOTOPBIX MUILIEBBIX NMpoayKTaxX. IHrmOupoBaHHe B3aWMOAECHCTBUS
COJITHOM KHUCJIOTBI C IMHKOM YypoTponuHoM. KoHTponbHas pabora mno Teme «Bpenenue. OO6mias
XapaKTEPUCTHUKA XUMHUYECKHUX JJIEMEHTOB U XUMUYECKHUX peakiuil. Ileprnoanuecknii 3akoH u Ilepunognueckas
cucteMa xuMuueckux snemMeHToB . . Meneneesay.

Tema 2.Metasibl (144.)

Bex MennbIii, OpOH30BBIN, kKene3HbI. MeTayibl B UCTOpUM 4eloBedecTBa. [lookeHne MeTamioB B
[Tepnonnueckoit cucreme . 1. MenneneeBa. Meramunmueckass KpUCTAINYECKAsT PEIIETKA U METaJNIMYecKast
XxuMuueckas cBsi3b. OOmume ¢u3nyeckue CBOWMCTBA MeETAIOB. XHMHUYECKHE CBOMCTBA METANIOB Kak
BOCCTAHOBUTEJIEH, a TaKK€ B CBETE HMX IOJIOXKEHUS B AIEKTPOXMMHUYECKOM pSY HANpsDKEHUH MeETalljIoB.
Kopposust merannoB u cocodsr 60pr0Ob1 ¢ Heil. CriaBel, WX CBOWCTBa M 3HadeHue. OOIIas XxapakTepucTHKa
HIETIOYHBIX MeTauloB. MeTaiuisl B npupone. O6mue crnocobsl ux noaydenus. Ctpoenue atomos. Llenounsie
METaJIJIBI - POCTHIE BellecTBa. BaxxHelne coeIMHEHNUS ENOYHbIX METAJUIOB - OKCHUJIbI, THAPOKCHBI U COJIU
(xopubl, KapOoOHATHI, CyNb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHUE B HAPOJHOM Xo3siiicTBe. Kanuiinble
ynoOpenusi. OOmiast XapakTepHCTUKa 3JIeMEHTOB ryaBHOW mnoarpynmsl Il rpymmel. CTpoeHue aToMoB.
[[lenoyHO3€EMeNbHBIE METAUIBl — IMPOCThIE BellecTBA. BaxHeilline coeluHEeHUs MIeTOYHO3EMENbHBIX
METAJIJIOB — OKCHU[bI, TUAPOKCHUIBI M CONMU (XJIOpUIbI, KapOOHAThl, HUTPAThl, CcyibdaTsl, (ocdaTel), UxX
CBOMCTBAa M NMPUMEHEHHE B HAPOAHOM Xo3siiicTBe. AmoMuHui. CTpoeHHe aroma, pU3NYecKue U XUMHUUYECKHe
cBolcTBa mpoctoro BeniectBa. COeAMHEHUs ATIOMHUHUS — OKCHJl M TUAPOKCHJ, UX aM(OTEPHBIA XapakTep.
Baxneiimme conu amomunus. [Ipumenenue amomuuus u ero coeauHeHui. JKemneso. CrpoeHue aroma,
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(hU3MYeCKMe U XMMHYECKHE CBOMCTBA MPOCTOTO BemiecTBa. | eHernueckue psanbl Fe2+ u Fe3+. Baxneitmme
COJIM JKeJie3a. 3HAaUYCHHE JKeJe3a U €ro COSMHEHUH I IPUPOIbl U HAPOJIHOTO XO3SMCTBA. Y POK-YIIPaKHEHUE
C UCIMOJIb30BaHUEM CAMOCTOSITENILHON paOOTHI IO BHIITOJHEHHIO TPOBEPOYHBIX TECTOB, 3aJaHUN U YIIPaKHEHHH.

Obobwenue snanuii no meme «Memannvly. Koumponvnas paboma 2. no meme «Memannwiy.

Hemoncmpayuu. OOpa3lbl MIETOYHBIX U IIEJIOYHO3EMEIbHBIX MeTauioB. OOpas3ipl  CIUIaBOB.
BzaumopeiictBue HaTpus, JIUTUS U KajblUs ¢ BOJOW. B3aumopeiicTBue HATpusi U MarHus C KHCIOPOJIOM.
B3anmopeiictBue metaiioB ¢ Hemetauiamu. [lomyuenue ruapokcunoB skenesza (II) m (III). KayecTBenHbie
peakuuu Ha uoHbl Fe2+ u Fe3+.

Jlabopamopnvie onvimol. B3anmoeiicTBie pacTBOPOB KUCIOT U colielt ¢ Metajuiamu. O3HaKOMIICHHUE C
pynamu xenesza. OkpallluBaHue IJIAMEHHM COJISIMH IIEOYHBIX MeTauioB. B3aumoseiicTBue Kajiblus ¢ BOAOH.
[Tonyyenue ruapokcHa KaJbLMs W HUCCIEIOBaHHE ero cBOMCTB. [lomydeHue ruapokcuja aatOMUHHUS U
HCCJIEIOBAHUE €r0 CBOMCTB. B3auMoelcTBUE Keme3a ¢ CONSTHOM KUCIOTOM. [lonydenne ruIpOKCUIOB kKejes3a
(I) u (IIT) 1 uccnenoBaHME UX CBOMCTB.

Tema 3. [Ipaktukym 1 «CBoiicTBa MeTA/UI0B M UX coequHeHUiD» (14.)

Hpakmuuecmzﬂ pa60ma. Pemenue OKCIICPUMCHTAJIBHBIX 3a4a4 Ha PaCcllO3HABAHUEC W IIOJTYYCHUHC
COGI[I/IHGHI/Iﬁ MCTAJJIOB.

Tema 4. Hemeranabl (244.)

OO0w1as xapakTepucTHKa HEMETaJIJIOB: MojoxkeHue B Ilepuoanueckoil cucreme, 0cOOEHHOCTH CTPOCHUS
aTOMOB, 3JIeKTpooTpuLaTenbHOCTh (D0) Kak Mepa «HeMeTaIMuHOCTHY, piaa 0. Kpucrammueckoe ctpoeHue
HEMETAJJIOB — IMPOCTBIX BemecTs. Aimorponus. Puszndyeckue cBONCTBA HEMETAUIOB. OTHOCUTEIBHOCTD
MOHATUN «MeTau» — «HeMerau. Bomopon. Bopa. Ilonoxenune Bomopona B Ilepumoaundeckoit cucreme
xumuyeckux snemeHToB J[. WM. MenneneeBa. Ctpoenune aroma u MOJIEKYJbl. Du3nyeckne M XUMHYECKUE
CBOIMCTBa BOJOpOJA, €ro nojyuyeHue u npumeHenue. Bona. Ctpoenune Mounekynsl. BomopoaHnas xumuueckas
cBs3b. Dusnueckue cBONCTBA BOIBL. AHOMAIMM CBOMCTB BOJBI. ['mapoduibHbie U TUApO(POOHBIE BElIEeCTBA.
Xumunyeckue cBoiictBa Bonabl. KpyroBopor Boasl B mnpupone. Bomoouncrtka. Aspauust Boabl. bbeITOBbIE
¢ubTpl. MuHepanbHble BoJbl. JlMCTWIIIMpOBaHHAs BOJa, €€ TMoJlyueHHe U npuMeHeHue. OOmas
XapaKTepucTHKa ragoreHoB. CtpoeHue atoMoB. IIpocTeie BelecTBa U OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX
cBoiicTBa. Kparkue cBenenus o xiuope, 6pome, ¢prope u nozae. [IpuMeHeHre rajJoreHoB U UX COEIUHEHUH B
HaponHoM xo3siicTBe. Cepa. CTpoeHue aroma, ajulOTpOIUs, CBOWCTBA U NPUMEHEHHE POMOMYECKON Cephl.
Oxkcunabt cepol (IV) u (VI), ux momydenue, cBoiictBa W mnpumeHeHue. CepHas KUCIOTa U €€ COJIM, HX
IIPUMEHEHHE B HApOJHOM Xxo3saicTBe. [Ipon3BoacTBo cepHoil KMCIOTHL. A30T. CTpoeHue aroMa U MOJEKYIIBI,
CBOMCTBA IIPOCTOI0 BEIIECTBA. AMMMAK, CTPOECHHE, CBOMCTBA, MTOIydeHUE U NpruMeHeHne. Collm aMMOHUS, UX
cBoiicTBa 1 npuMenenne. Oxcuapl azora (II) u (IV). A3oTHas kuciaoTa, ee CBOMCTBA U MpuMeHeHne. Hurpater u
HUTPUTHI, TPOOJIEMa UX COJIEP’KaHUSI B CEIbCKOXO3SMCTBEHHON MPOAYKUUHU. A30THbIE ynoOpeHus. @ocghop.
CrtpoeHue aToma, ajulOTpomus, CBoWcTBa Oenoro M KkpacHoro (ocdopa, ux mnpumeneHue. OCHOBHBIE
coeauHenus: okcull pocdopa (V) u oprodocdopnas kuciora, pochatsl. PochopHble ynodpeHus. Yerepoo.
Crpoenue aroma, ayjulOTponMs, CBOMCTBa Moaudukaimii, npumenenue. Oxcunapl yraepoga (II) m (IV), ux
cBOMCTBa W npuMeHeHue. KapOoHaThl: KalbLUT, COJa, MOTAlll, UX 3HAaYeHHWE B MPUPOJE U KU3HU YEJIOBEKA.
Kpemuuii. Crpoenue atoma, KpUCTaNIMYECKUl KpeMHUH, ero cBoiicTBa u npumenenue. Okcun kpemuus (IV),
€ro MPUPOJHbIE PA3HOBUAHOCTH. CHUIMKATHI. 3HAYEHNUE COCAMHEHUN KPEMHHUS B KUBOM M HEXUBOHN MPHUPOJE.
[lonsiTe o CcHIMKAaTHOM mpoMbllIUIeHHOCTH. Obobwenue no meme «Hememannviy. Ypox ynpasicnenue c
UCNONb306AHUE CAMOCMOSMENLHOU PAbOMblL NO BbINOTHEHUIO NPOBEPOUHBIX MECMO8, 3A0AHUL U YNPAICHEHU.
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Koumponvnas 3. paboma no meme «Hememannor»

Jemoncmpayuu. O6pa3ipl TAJIOTEHOB — MPOCTHIX BEIIECTB. B3anMOoACHCTBHE TaJOTEHOB C HATPHUEM,
aTroMUHMEM. BpITecHeHHe XxjopoMm Opoma WM Hoja W3 PacTBOPOB WX coJield. BzammomelicTBue cepbl ¢
MeTaJlJIaMH, BOJOPOJIOM U KUCIOpoJaoM. B3aumoneicTBuE KOHIEHTPUPOBAHHOM CEPHOW KHUCIOTHI C MEJbIO.
OOyrnuBaHue KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTOW OpraHMYecKHX coeauHeHuil. Pas0OaBieHue cepHoi
KUCJIOTBI. B3aumonelcTBHE KOHLIEHTPUPOBAaHHOM a30THOM KHCIOTBI C Menpto. Iloryomenue yriem
pacTBOPEHHBIX BELIECTB WM Ta30B. BoccraHoBieHue menu u3 ee okcujaa yriaem. OOpasubl NPUPOIHBIX
COeMHEHMH XJopa, cepbl, hocdopa, yrieponaa, kpemuus. OOpa3ibl BaXKHEHIINX I HAPOJAHOTO XO3SHCTBA
Cynb(haToB, HUTPATOB, KapOoHATOB, hocdaTtoB. OOpasIbl CTEKIIA, KEPAMHUKH, [IEMEHTA.

Jlabopamopnvle onwvimei. llonyueHue, coOupaHue U paclio3HaBaHHE Bojopoaa. McciemoBanue
IIOBEPXHOCTHOTO HATSKEHHUS BOJbl. PacTBopeHHE IepMaHraHaTa Kajius WJIM MEIHOTO Kylopoca B BOJE.
I'mpparanust oGe3BoxkeHHoro cynbdara menu (II). M3roroenenue rumcoBoro ornedatka. O3HAKOMIIEHHE C
KOJIJIEKI[EeH OBITOBBIX (DMIIBTPOB U M3Y4YEHHE MHCTPYKLUH JIOMAIIHEro ObBITOBOro (puiabTpa. O3HaKOMIIEHHUE C
COCTaBOM MHUHepasibHOM Boabl. KauecTBeHHas peakuuss Ha rajoreHua-uoHsl. [lomyuenue, coOupanue u
pacrio3HaBaHMe Kucioponaa. ['opeHue ceppl Ha Bo3lyxe M Kucinopopae. CpoiicTBa pa3z0aBiieHHON CepHOM
KUCIOTHL. M3ydyeHue cBoWCTB amMuaka. Pacrno3naBanue cosnell ammoHusi. CBolicTBa pa30aBieHHON a30THOU
KHUCJIOTHL. B3anmoseiicTBre KOHIIGHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Meblo. Pacmo3nHaBanme - docdaros.
l'openne yrns B kucinopoge. Ilomydyenue, cobupaHue M paclio3HaBaHue yriekucioro rasa. llomyuenue
YrOJBHOM KHUCJIOTHI W u3ydeHue ee cBoucTB. llepexonm kapOonara B ruapokapOonar. Pazmoxenue
ruipokapOonara HaTpus. [loayueHne kpeMHEBOM KHUCIOThI U U3YUYEHUE €€ CBOWCTB.

Tema 5. IIpakTukym 2 «CBolicTBa coeJUHeHHIT HeMeTaL10B» (3 4.)

Ilpakxmuueckas paboma. Pemenne sSKcriepuMeHTaIbHBIX 3a71a4 110 TeMe «lloarpyrma raimoreHoBy.
Ilpakmuueckasa paboma. Pemienne skcepuMeHTaNbHbIX 3a1a4 1o teMe «lloarpynna kuciaopozay.
Ilpakmuueckas paboma. Ilonydyenue, coOupanue 1 pacro3HaBaHHE T'a30B.

Tema 6. KpaTkue cBeieHus1 00 OpraHu4ecKux coeJuHeHus x (44.)

Yraesogopoabl. Heopranmueckue m opraHM4ecKre BEHIECTBA. YTJIEBOJIOpOAbl. MeTaH, 3TaH, MpomaH
KaK IMpeesbHbIe YIIeBOJOPOAbl. DTHIIEH M aleTWIEH KaK HEeNpe/ieibHble (HEHACBIILIEHHBIE) YIIIEBOJOPOIbI.
I'openne yrneBogopooB. KauecTBeHHbIE peakliuy Ha HENpeaeNbHbIE CoelMHEeHus. Peakiys qerujpupoBaHusl.
Kucnopoaconepxaiiue opraHMuecKue COeTMHEHNUs. DTHIIOBBIN CIIUPT, €ro Mojy4deHue, NpuMeHeHue U Gu3no
jJorudeckoe naerctsue. Tpexaromuslil ciupT riuuepuH. KauecTBeHHas peaknysi HA MHOIOATOMHBIE CIIUPTBHI.
VKCyCHasi, CTeapuHOBAas U OJISHHOBAsI KUCJIOTHI — IMPEACTABUTENHN Kiacca KapOOHOBBIX KUCIOT. JKupbl. MbLia.
A3oTcozepKalue OpraHUYecKHe COEAUHEHMs. AMMHOIpyNmna. AMHMHOKHUCIOTBI. AMHHOYKCYCHas KHCJIOTA.
benku (mpoTtennsl), UX QYHKINU B )KUBBIX opranu3max. KauecTBeHHbIE peakliMK Ha OEIIKU.

,ZIeMOHcmpauuu. Mogenun MOJICKYJI MCTaHa, 9TaHa4, MIPOIIaHa, STUJICHA W allCTUJICHA. BzaumogeiictBue
OTHUJICHA C 6p0MHOfI BOJOM M pacTBOpOM II€pMaHIraHaTa KaJud. O6H.II/IC XUMHYECKHE CBOMCTBA KHUCJIOT Ha
IpuMeEpe YKCyCHOﬁ kucioTel. KauecTBeHHas pC€aKkirda Ha MHOTOATOMHBIC CIIMPTEI.

Jlabopamophule onvimbi. KauecTBeHHbIE peaKIIMM Ha OEIKU.
Tema 7. O6001menue 3HAHUI M0 XMMHUH 32 Kypc 0CHOBHO# mKoJibl. [ToaroroBka k OI'D (11 4.)

[lepuonnueckuii 3akoH u Ilepronnueckas cucrtema xumuueckux siemeHtoB JI. WM. Menpgeneesa.

@u3nuecKuil CMBICI TMOPSIKOBOIO HOMEpa »3JeMEHTa, HOMEPOB MEepuoja W TPYIHIbl. 3aKOHOMEPHOCTH
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W3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COCIMHEHHUI B MEPHOJIaX U TPYIIaX B CBETE MPEACTABICHUN O CTPOCHUH
aTOMOB 2JIEMEHTOB. 3HaueHue [lepuoanyeckoro 3akoHa. Buabl XMMUYECKUX CBSI3€M U TUIBI KPUCTALNTMYECKUX
pemeTok. B3aumocBs3b cTpoeHust U CBOWCTB BemiecTB. Kiaccudukanys XuMHUECKUX PeakUuil M0 pa3iIudHbIM
npu3HaKaM (YMCIO U COCTaB PEarnpyroliux W O0Opa3yIoNIUMXcs BEUISCTB; HAIWYHE TPaHUIbl pasziena ¢as;
TEIIOBOM 3(PQeKT; M3MEHEHHEe CTENEHEeW OKMCICHHS aTOMOB; HCIOJB30BAaHUE KAaTaIM3aTopa; HAIpaBlICHUE
npoTekanus peakiuu. CKOpPOCTh XMMHUYECKMX peakiuii U (akropsl, Biaustomue Ha Hee. OOpaTMMOCTb
XUMHUYECKUX PEAKIMHA U CIOCOOBI CMEIIECHUS XHMHUYECKOro paBHOBecus. [IpocThie W CIIOXKHBIE BEIIECTBA.
Meramiel © HeMeTauibl. | €HEeTHYeCKue pslbl MeTaula, HeMeTala M IepexogHoro Meramia. Okcuuabl u
THAPOKCHIBI (OCHOBAHUS, KMCJIOTHI, aM(OTEPHBIE THAPOKCHABI), coyii. VX cocraB, kimaccudukaius u obmume
XUMHUYECKHUE CBOMCTBA B CBETE TCOPUH AICKTPOJUTHICCKOMN TUCCOLUAIINH. 3alTUTa MPOSKTOB.

TemaTHueckoe IVIAHUPOBAHHUE ¢ YKA3aHHEM KOJUYECTBA YaCO0B, 0OTBOJIUMBIX HA OCBOCHHE TE€MbI

8 kiacce
No Hazpanue pasnena KomnnuecTtBo yacos
/1
1 Brenenue 7 JacoB
2 ATOMBI XUMHUYECKHX IJIEMEHTOB 9 yacoB
3 [IpocTsie BemecTBa 7 qacoB
4 CoennHeHne XUMHYECKUX DJIEMEHTOB 14 gacoB
5 N3MeHenus, npoucxosiye ¢ BeeCTBaAMU 14 gacoB
6 PactBopenne. PactBopsl. CBoiicTBa pactBopoB | 17 yacos
AIEKTPOIUTOB
9 kJaacc
Ne HasBanue pasnena KonnuecTtso
4acoB
/11
Brenenue. O6mas xapakTepucTuka 11
XUMHUYECKHUX DJIEMEHTOB Y XUMHUUYECKHUX
1 | peakumii. Ilepuoguueckuii 3aKoH 1
Ileproauueckas cucremMa XUMHYECKUX
snemenToB /I. 1. Menaeneena
2 | Tema l.Metaisl 14
3 Tema 2. [Ipaktukym 1 «CBoiicTBa METaIOB U 1
WX COCMHEHUI)
4 | Tema 3. HemeTamibt 24
5 Tema 4. [Tpaktukym 2 «CBOICTBa COCTUHEHUI 3
HEMETAJIIOB»
6 Tema 5. Kpartkue cBeneHust 00 opraHmueckux 4
COCIMHEHUSIX
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Tewma 6. O6001meHne 3HaHUH IO XUMUH 3a Kypc | 11
OCHOBHOIM mKkoJibl. IToaroroska k OI'D
Htoro: 68
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