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1. IlnaHupyemble pe3yJIbTaThl OCBOEHUS Y4eOHOI0 MpeaMeTa.
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3. TemaTnueckoe NJaHHPOBAHME C YKa3aHHEM KOJIUYECTBA YaCOB, 0TBOJMMbIX HA OCBOEHHE KA:K/I0M TeMbl.



[Inanupyemble pe3y/bTaThl H3yYeHHUSs] YHeOHOT0 NIpeIMeTa
IIpenmeTHbiMu pe3ysbTaTamu ocBoeHHuss OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 00IIIEr0 00pa30BaHusl SBISIOTCS:

q)OpMI/IpOBaHI/Ie MEpBOHAYAJIbHBIX CUCTEMATU3HPOBAHHBIX HpeI[CTaBJIeHI/If/'I 0 BCHICCTBAX, UX MPCBPAICHUAX U IPAKTHICCKOM IMTPUMCHCHUH; OBJIAACHUC
MMOHSATUHHBIM arIrapaToM U1 CMHMBOJIUYCCKHUM A3bIKOM XUMHUU,

0CO3HaHHE 0OBEKTUBHO 3HAUYMMOCTH OCHOB XMMHYECKOHN HAayKH KakK obnactu COBPEMCHHOI'O €CTCCTBO3HAHUA, XUMHUUYCCKUX HpeBpaH_IeHI/Iﬁ
OPraHn4Y€CKUX U HCOPTraHNYCCKUX BCHICCTB KaK OCHOBbBI MHOTI'UX SIBIICHHH KMBOM 1 HEXKUBOM IMpUpPOAbI; yrﬂy6neHI/Ie HpeI[CTaBJIeHI/Iﬁ 0 MaTcpuajJlbHOM

CAUHCTBC MHUDPaA,

PUOOPETEHUS OIBITA UCIIOIb30BAHHS PA3IMYHBIX METOJIOB H3YUYEHUS BEIIECTB; HAOIIONCHHS 32 X MTPEBPALICHUSIMHU IIPU ITPOBEICHUN HECIOKHBIX
XUMHUYECKHUX IKCIEPUMEHTOB C UCIIOJIb30BAHUEM J1a00paTOPHOT0 000pYI0BaHUS U IPUOOPOB;

CO3/1aHH€ OCHOBBI JUIsl JOPMUPOBAHUS UHTEPECA K PACHIMPEHUIO U YIITYOJICHHI0 XUMHUUECKUX 3HAaHUHN U BBIOOpA XUMUU KakK MPO(UILHOTO MpeaMeTa
MIPU TIEPEXO/IC Ha CTYIEHb CPEHETO (MOTHOTO) 00I1Iero oOpa3oBaHusl, a B IaJbHEUIIIEM U B KauecTBe cepbl CBOE MPOo(heCCUOHATEHOMN AESITEIILHOCTH;

q)OpMI/IpOBaHI/Ie HpC}lCTaBHeHI/Iﬁ 0 3HAYCHUH XUMHUYECKOM HAayKH B pCHICHUH COBPEMCHHBIX 3KOJOTHYCCKUX HpO6J’I€M, B TOM YHUCJIC B TIPECAOTBpAIICHUA
TCEXHOI'CHHBIX B 3KOJIOITMYCCKHUX KaTaCTpO(l).

BbInycKHHUK Hay4YuTCs:
* OCHOBaM peaJln3aliy MPOEKTHO-UCCIIEA0BATENbCKON NeSTEIbHOCTH; POBOAUThH HAOIIOACHHE U IKCIIEPUMEHT 0]l PyKOBOJICTBOM YUHTEIIs;

® OCYHMECTBIIATE JTJOTHYCCKYIO OIICPAUI0 YCTAHOBJICHUA POJOBUI0OBBIX OTHOH_IeHI/If/'I, OTrpaHUYCHUC ITOHATHUSA, O606HIaTI) IMOHATHA — OCYLICCTBJIIATH
JIOTUYCCKYIO OIICpalrIo N€PeXoaa OT BUAOBLIX IIPU3HAKOB K POJAOBOMY IOHATHUIO, OT IIOHATHUA C MCHBIIIUM 00BEMOM K MOHSTHUIO C OOJIBIINM O6’béMOM;

¢ OCYHICCTBJIATH CPABHCHUC, CCpUALIUIO U KHaCCI/I(i)I/IKaL[I/IIO, CaMOCTOATCIIbHO BBI6I/IpaSI OCHOBAHUSA U KPUTCPUU IJId YKA3AHHBIX JIOTHYCCKHUX onepaunﬁ;



* CTPOUTD KJIacCU(UKALIUIO HA OCHOBE TUXOTOMHYECKOTO JeNEHHs (Ha OCHOBE OTPUIIAHHS);® CTPOUTH JIOTHYECKOE pacCy KJICHHE, BKIIOYAIOIIee
YCTaHOBJICHHE MPUYMHHO-CIICACTBEHHBIX CBSI3€ii;* OOBICHSITH SIBICHHUS, IPOIIECCHI, CBSI3U U OTHOILICHUS, BBIABIIIEMbIE B X0J1€ UCCIICIOBAHMUS,

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI, COJIH;
* KJ1Taccu(hUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOWCTBAaM, KUCIIOTHI M COJIU 110 COCTAaBY;
* OIIMCBIBATh COCTAaB, CBOICTBA U 3HAUEHUE (B IPUPOJIE U IPAKTUUECKOHN EATEIbHOCTH YEJI0BEKa) IPOCTHIX BEIIECTB — KUCIOPOAa U BOAOPO/A;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKHUX IJIEMEHTOB U BAKHEHIINX COSIMHEHHM €CTECTBEHHBIX CEMEHUCTB IIEOUYHBIX METAIIJIOB U
raJIOT€HOB;* TI0JI30BAThCS J1A0OPATOPHBIM 000PYAOBAaHUEM U XMMHUYECKOU MOCYA0M;

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH

*0CO3HAaBAaTb 3HAYCHHUEC TCOPCTHUICCKUX 3HAHUH JJIT HpaKTI/I‘IGCKOI\/JI JACATCIIBHOCTH YCJIOBCKA,

N TCXHUKU., COCTABJIAITHL MOJICKYJIAPHBIC U ITOJIHBIC NOHHBIC YPABHCHUS 110 COKpaH_[éHHBIM HWOHHBIM YPABHCHUAM,

¢ IPUBOJAUTH ITPUMCPBI peaKuHﬁ, MOATBCPIKAAOIMUX CYHICCTBOBAHUEC B3aMMOCBA3HU MCIKY OCHOBHBIMU KJIACCAMU HCOPIraHUYCCKUX BCIICCTB;
¢ OpraHru30BbIBATH, IPOBOAWUTDH YUCHUYCCKUEC ITPOCKTLI 110 UCCIICAOBAHUTIO CBOICTB BCIICCTB, UMCIOIUX BA’KHOC IPAKTHYICCKOC 3HAUCHUC.

¢ UCIIOJIb30BaTh HpI/IO6peTéHHBIe KJIIFOYCBBIC KOMIICTCHTHOCTHU IIPHU BBIMTOJIHCHUHN UCCIIECA0OBATCIILCKUX ITPOCKTOB 110 U3YUYCHUIO CBOfICTB, croco0oB
MOJIYUCHUA U PACTIO3HABAHUA BCIICCTB,

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPE/ICTBA YCTHOM M MUCHbMEHHOW KOMMYHHUKAIIMH IIPU paboTe ¢ TEKCTaMU y4yeOHUKa U
JIOTIOJTHUTEIBHON JIUTEPATypOi, CIIPAaBOYHBIMH Ta0IHMIIAMU, IPOSBIISATH TOTOBHOCTD K YBa)KEHUIO HHOW TOUKH 3pEHUS IPU 00CYKIEHUHU Pe3yIbTaTOB
BBITTOJIHEHHON pabOThI;

MeTaleeIlMeTHLIMI/I pe3yjibTaTaMu OCBOCHUA OCHOBHOM 06pa3OBaTCJ'IBHOI71 nporpamMmbl OCHOBHOT'O 06LI_ICFO 06p3.30BaHI/I}I SABJIAKOTCA:

OBJIaJICHHE HaBBbIKAMU CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUHM, OpraHU3alny y4eOHO! AeITeIbHOCTH, IIOUCKA CPENICTB €€ OCYIIEeCTBICHUS;



YMEHHUE IJIAHUPOBATh MYTU JOCTHXKCHHUSI 11€JIel Ha OCHOBE CAMOCTOSITEILHOTO aHAIN3a YCIIOBUM U CPEACTB X JTOCTHKCHUS, BBIICTSATh
aJIbTepHATUBHBIE CIIOCOOBI TOCTHKEHUS LIEJIH U BBIOUpaTh Hanbosee 3 PpekTUBHBINA CrI0c00, OCYIIECTBIISATH TO3HABATENIbHYIO pedIeKcHio B
OTHOILIEHUH JEHCTBUM IO PELICHUIO0 YUYEOHBIX U MO3HABATEIbHBIX 3a/1a4.

YMEHUEC ITIOHUMATh npo6neMy, CTaBUTH BOIIPOCEHI, BEIABHUI'AaTh TUIIOTE3Y, AaBaTb ONPCACICHUEC IIOHATUAM, KJ'IaCCI/I(bI/ILII/IpOBaTB, CTPYKTYpUPOBATb
Marcpurajl, HpOBOAUTH SKCIICPUMCEHTLI, apTYMCHTHUPOBATH CO6CTBGHHyIO IO3UIIHUIO, (bOpMy.HI/IpOBaTb BBIBOAbI U 3aKJIFOYCHHAA,

YMEHHUE COOTHOCUTH CBOM JIEVCTBHUS C IUIAHUPYEMBIMU PE3YJIbTATAMU, OCYIIECTBISATH KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLIECCE JOCTUKEHHUS
pe3ybTara, OnpeiesaTh CIOCOObI JSHCTBHUI B paMKax MPeJIOKEHHBIX YCIOBUHN U TpeOOBaHUM, KOPPEKTHPOBATH CBOU JCHCTBUSI B COOTBETCTBHH C
W3MEHSIOLIENCS CUTYaLUEeH;

yYMEHHE U3BJICKATh HHPOPMAIIMIO M3 PA3IMYHBIX HCTOYHUKOB (BKITFOUAs CPEICTBA MACCOBOW MH(DOpPMAIIMH, KOMIIAKT-TUCKH Y4eOHOTO Ha3HAYCHHSI,
pecypcbl HTepHEeTa), CBOOOIHO MOJIb30BATHCS CIIPABOYHOMN JIUTEPATYPO, B TOM YHCIIE U Ha DJIEKTPOHHBIX HOCUTENSAX, COOII0IaTh HOPMBI
nH()OPMAIMOHHON N30UPATEITHLHOCTH, ITHUKH,

YMCHUC BBIIIOJIHATH ITO3HABATCIIBHBIC U IIPAKTUYCCKUC 3aJlaHH, B TOM YHCJIC ITIPOCKTHDBIC,

KpOMC TOT'0, K METAIIPEAMETHBIM PE3YJIbTaATAaM OTHOCATCA YHUBEPCAJIbHBIC CITIOCOOBI ACATCIIBHOCTH (yyzl), KOTOPBIC (bOpMI/Ip}I'IOTCH B IIKOJBbHOM
KypC€ XUMHH U IPUMCHAIOTCA KaK B paMKax 06pa3OBaTean0ro nmpounecca, Tak 1 B p€ajIbHbIX )KU3HCHHBIX CUTYallUuAX:

JInunoctHeie YV /:

Oco3HaHue ce0s Kak YjeHa 00IIecTBa Ha M100aIbHOM, PErHOHATBHOM U JIOKATBHOM YPOBHSX (KUTENb MIIAaHEThI 3eMJIsl, )KUTEIh KOHKPETHOTO
pPEruoHa);0CO3HaHNe 3HAYMMOCTH U OOIIHOCTH TJI00ABHBIX MPOOJIEM YEIOBEUECTBA;

OMOIIMOHAJIbPHO-IICHHOCTHOC OTHOICHHUE K OKPY)KaIOHIefI cpeae, H€06XOHI/IMOCTI/I eé COXpPaHCHUA U PAMUOHAJIBHOI'O UCIIOJIB30BaAHU A,

MaTPUOTHU3M, JIFOOOBb K CBOEHM MECTHOCTH, CBOEMY PETHOHY, CBOEH CTpaHe;yBakeHHE K UCTOPUH, KYJIbTYpE, HALIMOHAJILHBIM OCOOEHHOCTSM,
TOJIEPAHTHOCT.

Perynarusneie YV /1:



CIOCOOHOCTH K CAaMOCTOSITEIbHOMY IPUOOPETEHUIO HOBBIX 3HAHUHN M MPAKTUYECKUX YMEHHI;YMEHHUS YIIPABIIATh CBOSH IMO3HABATEIbHOM
JEeATEIbHOCTBIO;YMEHUE OPraHU30BBIBATH CBOIO JCATEIbHOCTD;

OIIPCACIIATH eé el nu SaIIa‘-II/I;BbIGI/IpaTB CpCACTBA U MPUMCHATH UX HA IPAKTUKC;OLCHUBATD JOCTUTHYTLIC PC3YJIbTATHI.
ITo3naBarenwubie YV /:
q)OpMI/IpOBaHI/IC H Pa3BUTHE IO CPCACTBAM XUMHUYCCKUX 3HAHUH IT03HABATEIbHEIX HHTCPECOB, UHTCIJICKTYAJIbHBIX U TBOPYCCKUX PC3YJIbTATOB,

YMCHHEC BECTU CaMOCTOSITEIbHBIN IIOHUCK, aHaJI1M3, 0T60p I/IH(i)OpMaI_[I/II/I, eé npeo6pa30BaHHe, COXpPAHCHUC, IICpeaavy U IMPE3CHTAHUIO C IOMOLIIBIO
TEXHUYCCKUX CPCACTB.

KommyHnukaTusHble YV /I:

CaMOCTOSITENTLHO OPTaHU30BBIBATh Y4€OHOE B3aUMO/ICHCTBUE B TpyIIe (OMPEaessaTh OOIINE HETH, PAaCIPEAEsATh POJIH, JOrOBAPUBATHCS IPYT C
apyrom).O0yueHre XMMHUH B OCHOBHOM 1IIKOJI€ TOJDKHO OBITh HAIPaBJIEHO HA IOCTUKEHUE CIEAYIOIINX JHYHOCTHBIX Pe3y/IbTaTOB:

C(i)OpMI/IpOBaHHOCTI) yCTOI71‘~IPIBBIX YCTaHOBOK COIMMAJIbHO-OTBCTCTBCHHOI'O ITIOBCACHUA B OKPY)KaIOHIGfI cpeac — cpeac 00UTaHUS BCETO JKHBOT'O, B TOM
YHCJIC U YCJIIOBCKA.

Coaep:xxanue y4e0HOT0 npeamera
IloBTOpEHUE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)
IIepnonnueckuit 3akoH u Ilepnonnueckas cucrema Xumnuueckux anemeHToB .M. Menzeneesa B cBeTe TEOPUH CTPOCHUS aTOMA.
Xnumuueckas cBsA3b. CTpoeHMe BelecTBa. THUIbI KpUCTAUIMYECKUX PELIETOK.
XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIECTB. PacueTsl M0 XMMUYECKUM YPABHEHUSM.
Jemoncrpanuu. Tabmmua «Buasl cszeity. Tabnuna « TUIBI KpUCTATUTMYECKUX PEIIETOK

Tema 1. Kinnaccngukanust xuMuueckux peakuui (6 1)



TemnnoBoit 3¢ ekt xumudeckoit peakuuu. TepMOXUMUYECKUE YPABHEHHUSI, PACUETHI 10 HAM.

CKOpOCTh XMMHUYECKUX peaKlnil. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKUX PEAKIUN OT pa3JIUYHbIX YCIOBU: OT MPUPOIbI pEarupyIonX BEMIECTB,
ILTIOLIAN TOBEPXHOCTU CONTPUKOCHOBEHH S, KOHUEHTPALIMHU PEArUPYIOIINX BEUIECTB, TEMIIEPATYPbl, KaTaau3aTopa. XUMUYECKOE PaBHOBECHE, YCIOBUS
ero cMmenieHus. Pemenue 3agay.

JdemoncTpauuu.

JleMOHCTpaIHsl OIBITOB, BBISICHSIONINX 3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIMi OT pa3JIuvyHbIX ()aKTOPOB.

Tabmuier «OOpaTuMbIe peakum», « XHMUIECKOe paBHOBecHe», « CKOPOCTh XUMHUECKOHN pPEaKIum.

Pacuernspie 3amaun.PacyeTsl MO TEPMOXMMHUYECKHM YPABHEHHUSIM.

Tema 2. DnekTposauTnyeckas gucconuanus (74)

DNEKTPONUTHI U HEANEKTPOIUTHL. DIIEKTPOIUTHYECKAs: JUCCOLMAIINS BEIIECTB B BOAHBIX pacTBopax. Monsl. KatnoHs! n aHnoHbL. ['upaTHas Teopus
PacTBOPOB. DIIEKTPOIUTHUECKAS TUCCOIHAIUS KUCIIOT, Imeouel u coseid. Ciiadble ¥ CHIIbHBIE JIEKTPOIUTHL. CTeTEeHb AUCCOLIUAIINH. Peaknun
HOHHOTO 0OMeHa. OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE peakiinu. OKUCIUTEh, BOCCTAHOBUTENb. [ MAPOIN3 CONEH.

demoHcTpaumu. VcribiTaHne pacTBOpOB BELIECTB HA JJIEKTPUUYECKYIO TPOBOAUMOCTD. /[BUKEHNE HOHOB B DJIEKTPUUYECKOM TI0JIE.

JlabopaTopHublie onbIThI. Peakiiy oOMeHa Mex 1y pacTBOpaMH AJIEKTPOIIUTOB.

IpakTuyeckasi padora. PemieHne SKCIepUMEHTAIBHBIX 337124 110 TeMe « IEKTPOIUTHUYECKAS TUCCOIUAITHS.

Tema 3. I'asiorensi(S 1)

[Tono>keHne rajJoreHoB B MEPUOJUYECKON CUCTEME B CTPOCHHUE UX aTOMOB. PU3NYECKHE M XMMUYECKUE CBOKMCTBA TAJIOTEHOB.

CpaBHI/ITCHBHaSI XapaKTCPUCTUKA I'aJIOT'CHOB. HpI/IMCHCHI/Ie raJJOr¢HOB.

XnopoBogopoz. [Tonyuenne. @uznueckue cBoiictBa. ConsiHask KMCIIOTa U €€ COJH.



IIpakTuyeckas padora. [lonyuenue XJI0poOBOJOPOa U U3YUEHHUE €TO CBOMCTB.

Jemounctpanun. dusznyeckue cBoicTBa rajioreHoB. [loxyyeHne XxJI0poBoAOpoa U paCTBOPEHHUE €T0 B BOJIE.

JlabopaTopHble onbIThl. PacriozHaBaHue coNsHOM KUCIOTHI, XJIOPUAOB, OPOMHIOB, HOJUA0B U HOJa

Tema 4. Kucsiopoa u cepa (6 1)

[TonoxxeHne KUCaopoia ¥ Cephl B IEPUOJUUECKON CUCTEME XMMHUECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. AJUIOTPOIHUS KUCIOPOa — O30H.

Cepa. Amtotponus cepbl. Puznueckue u xumuueckue cpoiictBa. Haxoxnenue B npupoge. [Ipumenenune cepol. Oxeun cepoi(1V). CepoBopopoaHas u
cepHHCTas KUcuoThl 1 ux coiau. Oxeup cepbi(VI). Cepnas kucnota u ee coau. OKUCIUTENbHbIE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTBI.

[TonsTHE O CKOPOCTU XUMHUYECKUX peakuuid. KatanuzaTopsl.

JeMoHcTpanun. AJUIOTPOIUS KACIOPO/Ia M cephbl. 3HAKOMCTBO ¢ 00pa3iiaMu MIPUPOIHBIX CyIb(OUIOB, CyIb(ATOB.
JlabopaTopHble onbIThbl. Pacnio3naBanue cynbhu-, CyabuT- u cyib(paT-HOHOB B paCTBOPE

IIpakTnueckas padora. Penenne skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Kucnopoa u cepay.

PacuyerHblie 3agavdu. BrrunciaeHus no XuMA4eCKUM YpaBHCHUAM peaKHI/Iﬁ MacCChI, KOJIMYCCTBA BCIICCTBA UJINU 00beMa 10 U3BECTHOU Macce,
KOJIMYCCTBY BCUICCTBA UJIN 06’[:6My OJHOT'O M3 BCTyMAOMMX HUJIN IMMOJYYaOIINXCs B pCaKIINH BCIICCTB.

Tema 5. Azort u ¢pocdop (8 u)

[Tonoxxenue azota u pocdopa B IEpUOANYECKOIN cUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHHUE UX aTOMOB. A30T, GU3NYECKUE U XUMUYECKHE CBONCTBA,
noJiydyeHue u npumeHenue. Kpyrosopot asora B npupoje. AMMuak. @u3nueckrne 1 XUMUYECKUE CBOWCTBA aMMHaKa, MoJIy4yeHue, npumeHenue. Conu
ammoHnud. Okcupsl azota(ll) u (IV). A3zotnast kucnora u ee conu. OKHCIUTENbHbIE CBOMCTBA a30THOM KHUCIOTHI.

docthop. Amnmorponus Gochopa. Dusndeckue u xumuaeckue cBoiictsa pochopa. Oxeun pochopa(V). OprodochopHast KUCIOTa U €€ CONH.

MuHnepanbHble y100pEHUs.



HdemouncTpanuun. [TonydeHnne ammuaka u ero pactsopeHue B Boje. O3HakoMIICHHE ¢ 00pa3IiamMu MPUPOAHBIX HUTPATOB, hocharTos.

JlabopaTopHble onbIThl. B3auMonelictBue cosneil aMmMmoHus co mienodyaMu. O3HaKOMJIEHHE € a30THBIMU M POCHOPHBIMU YIOOPEHUSIMH.
IIpakTnyeckue padoThI

[Tonydyenne amMmmmuaka 1 U3yueHUE €r0 CBONCTB

Tema 6. Yriepoa u kpemuuii (9 u)

ITonoxxenue yriepoaa 1 KpEMHUS B Hepnomzmecxoﬁ CUCTCMEC XUMHUYCCKUX DJICMCHTOB, CTPOCHUC UX aTOMOB. Yrﬂepon, AJUIOTPOITHBIC MOIII/ICI)I/IKaIII/II/I,
¢bu3nuecKkre 1 XMMUYEeCKHe CBOMCTBA yIiiepo/ia. YTapHbIi ra3, CBOMCTBa U (PU3MOIOTHYECKOe ACHCTBUE HA OPTaHU3M. YTIIEKUCIIBIN Ta3, yrojabHas
KHCII0Ta U ee cond. KpyroBoport yrieposa B mpupoie.

Kpemuuii. Oxcun kpemuus(1V). Kpemuuenas kuciora u ee conu. Crexio. LlemeHT.

Jemoncrpanuu. Kpucraninueckue pemmeTky anmasa 1 rpaduta. 3HaKOMCTBO ¢ 00pa3liaMy IPpUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMJIEHHE C
pa3IMYHBIMM BUaMU ToruBa. O3HAKOMIIEHUE C BUJIaMU CTEKIIA.

JlabopaTopHblie onbIThl. O3HAaKOMJIEHHE CO CBOMCTBAMU U B3aMMOIIPEBPALICHUSIMHI KapOOHATOB U rupokapOoHaToB. KauecTBeHHbIE peakliMM Ha
KapOOHAT- U CWJINKAT-HOHBI.

IIpakTnueckas padora. [lonydyenue okcuaa yriaepona(IV) u usyuenue ero cBoiicts. PacnoznaBanue kapOOHATOB.
Tema 7. O6uue cBoiicTBa MeTaioB (134)

[TonoxeHne MeTaJUIOB B NEPUOANYECKON cHCTEME XUuMHUeCcKuX 3neMeHToB J[. 1. MenaeneeBa. Meraiuinueckas cBsizb. OU3NYECKHE M XUMUYECKHU €
CBOWCTBA METAJJIOB. Psi1 HAanpsyKEHUI METAJUIOB.

[Tonsatue o meramnypruu. Crioco0s! noiaydeHnus meramios. CruiaBsl (CTalb, YyTyH, JIOpaIIOMUHUH, OpoH3a). [IpoGiema 0e30TX0IHBIX TPOU3BOICTB B
METAJULyPTHH M OXPaHA OKPYKAFOIIEH Cpebl.



Ilesounbie MeTa LBl [10710KE€HNE MEIOYHBIX METAUIOB B IIEPUOANYECKOM CUCTEME U cTpoeHue aToMOB. Haxoxnenue B npupone. Puzndeckue u
XMMHYECKHE CBOMCTBA. [I[puMEeHEHNE MEIOYHBIX METAJIOB U UX COCAMHECHUMN.

Hlenouno3emenbHbIe MeTALIbI. [10710KEHNE NIETOYHO3EMENIBHBIX METAJJIOB B IEPUOIMYECKON CUCTEME U CTPOEHUE aToMOB. HaxoxneHnue B
npupoje. Kaneiuii u ero coenuaerus. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHSHHUSI.

AsmromMuHuii. [Tonoxenue alroMuHNA B IEPUOANYECKON CUCTEME U CTpOoeHHE ero atoMa. Haxoxnenue B npupoje. Puznueckue 1 XUMHUYECKUE
CBOMCTBa amtOMUHMS. AMGPOTEPHOCTh OKCHJIA U THUJIPOKCHIA AITFOMUHUA.

Keuaeso. [Tonoxxenue xene3a B IEPUOJUIECKON CUCTEME U CTpoeHue ero aroma. Haxoxnenue B npupoze. Pusndeckue 1 XMMUYECKUE CBOMCTBA
xenesa. Oxkeunpl, ruapokcubl u conu xenesa(ll) u sxeneza(I1l).

JlemoHcTpanuu. 3HaKOMCTBO ¢ 00pa3IaMy BXKHEHIINX COJICH HATPHs, KAJIWs, IPUPOIHBIX COSTMHEHUN KaIbLIUs, PyIaMH XKelle3a, COeTMHECHUSIMU
aIOMUHMS. B3auMonencTBUE EN0YHbIX, HIEIOYHO3EMEIbHBIX METAJUIOB U AJIFOMUHHUS ¢ BOAOM. CoKMraHue jkese3a B KUCIOPOJE U XJIOPE.

JlaGopaTopHble onbIThI. [onyyeHre rujpokcuia aTlOMUHIS U B3aUMOJICICTBHE ero ¢ KucioTaMmu M menoyamu. Ilomydenne ruapoxcuion xenesa(ll)
u (IIT) u B3aumMopelicTBHE UX ¢ KUCIOTaMHU U ILEJI0YaMH.

IIpakTnyeckune padoTnl
Pemienue skcriepuMeHTaIbHBIX 33a4 110 TeMe «DnemMeHTsl IA—IIIA-rpynn nepronndeckoil TabIUIbl XUMUYECKUX IIEMEHTOBY.
Pemenne skcriepuMEHTANBHBIX 3a7a4 110 TeMe «MeTallibl U UX COEINHEHUN.

PacuerHble 3a1aun. BorarcneHus mo XMMHYECKUM YPaBHEHUSM MacChl, 00beMa MM KOJIMYECTBA BEIIECTBA OJJHOTO U3 MPOAYKTOB PEaKIIUU MO0 Macce
HCXOHOTO BELIECTBA, 00bEMY MJIM KOJIMYECTBY BELIECTBA, COJIEPIKALIETO ONPEAETICHHYIO IO TPUMECEH.

Tema 8. OcHoBbl opranuveckoit xumuu(10 4)

[lepBoHauanbHbIe peACTaBICHUs 00 OpraHMuecKux BeriecTBax [lepBoHayanbHble CBEIEHUS O CTPOSHUHN OpraHUYecKUX BemecTB. OCHOBHBIE
MOJIOXKEHUS TEOPUU CTPOCHUS opraHndeckux coequHeHnit A. M. bytneposa. M3omepus. YnpouieHHas kiaccuukaiis OpraHn4eckiux CoeIMHEHU .

Yraesogoponel. [IpeaensHbie yriaeBogopoasl. Metas, 3TaH. @U3n4ecKre 1 XUMUYECKHE CBOMCTBA. [IpuMenenue.



Henpenenbusle yrieBogopoabl. OtuiieH. Puznueckue U XuMudeckue cBorcTsa. [Ipumenenue. Auerunes. /lueHosble yrieBoaoposl. Ilonarue o
HUKIMYECKUX yrieBoopoaax (LuKiIoankanbl, 0en3zon).[lpuponnbie ncrounuku yriaeBoaopoaos. Hed s u npupoaHblii a3, ux npuMeHeHue. 3amura
aTMocepHoro Bo3ayxa ot 3arpsi3HeHusi. Cnuptel. OqHOaTOMHBIC CIUPTHL. MeTanon. Dtanon. dusndeckue cBoicTBa. OU3HOIOTHYECKOE ICHCTBHE
CIUpTOB Ha opranm3M. [Ipumenenne. MHOTOaTOMHBIC CITUPTHL. DTHIICHTHKONb. [ munepun. [Ipumenenue. KapOoHoBBIE KMCIIOTHI. JKHUpHI.
MypaBbuHas U yKCycHas KuciaoTel. @usnyeckue cBoiictsa. [Ipumenenue. Bricuine kapooHoBbIe kucioThl. CTeaprHoBas kuciora. Kupel —
MPOJIYKTHI B3aUMOECHCTBHS IIMIIEPHHA U BBICIIUX KapOOHOBBIX KHCIOT. Poib xH1poB B mporiecce 0OMeHa BellecTB B opranuizme. KajgopuitHocTsb
KHUPOB.

Yraesoasl ['0k03a, caxapo3a — BakHEHIINeE NpeacTaBuTeny yriaeBoos. Haxoxaenue B npupoje. @orocuntes. Posib II0K03bI B MUTAHUU U
yKpeIuieHnu 310poBbsi. Kpaxmai u nenntono3a — npupoansie noiaumepsl. Haxoxaenue B npupone. Ilpumenenue.

benku — 6uononmumepsl. CocraB OenkoB. OyHkimn 6enkoB. Ponb 6enkoB B nutanuu. [lonsTre o hepMeHTax 1 ropMoHaXx.
[Tonumepbl — BrICOKOMONIEKYIsIpHBIE coeauHeHus. [lommaTunen. [Homunponunen. [lonuBnaminxnopua. [IpumeHeHne noJmMepoB.
JdeMoHcTpanum.

Mogenu MOeKyJl OPTaHUYECKUX COSMHEHUH, CXeMBbl, TabmuIsl.l opeHre yrieBogopoaoB U 00HAPYKEHHE MPOTyKTOB UX TOPEHUSI.
OO6pa3upl HeTH U TPOJYKTOB UX MEepepadOTKH. BUICOOMBITH O CBOMCTBAM OCHOBHBIX KJIACCOB BEIIIECTB.

PacuerHble 3a1a4u. Y cTaHOBICHUE TIPOCTEIei (OpMYJIbI BEIIECTBA 110 MACCOBBIM JIOJISIM DJIEMEHTOB.

Ka.nemlapﬂo - TEMATUY€CKO€ IVIAHUPOBAHUEC

[ Mara | |
Ne || o bax Tema ypoka
- Kon-Bo vac
Y| tuueckn

|| || || IloBTOpEeHUE 0OCHOBHBIX BONPOCOB 8 kJacca (3 yaca) ||




1 TexHuka 6e30nmacHOCTH B KabuHeTe Xxumun. CTpoeHue aToMma. 1
ITepuonnueckuii 3akon u [ICXD .. Menneneena B cBeTe
CTPOEHHS aTOMa.
12 | | | Xumuueckas cBsisb. CTpoeHue BemecTsa. |1 |
3 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX BEILECTB, UX CBSI3b MEXKIY 1
co00IA.
| || || || Tema 1. Kinnaccupukanusi xummuyeckux peaxkuui (6 1) || |
4 | l || OxucnuTenBPHO — BOCCTAHOBUTEIBHBIE PEAKIIHH 1 |
5 Tennooii 3pdext xum. peakiuu. PacyeTs 1o 1
TEPMOXUMHUYECKUM YPABHECHUSIM.
16 | | || Cropocts xuMmueckix peakimii. 1 |
7 [Tpaktuyeckas padora Nel. M3yueHue BIUSHHUS yCIOBUN 1
POBEJICHNUS] XUMUYECKOW PEaKIMH Ha €€ CKOPOCTh
18 | l || Xumuuaeckoe paBHOBecHe. Y CIIOBHS €ro CMEIIICHHSL. 1 |
19 | | || OGo6uIeHue 1 cicTemaTH3aIms 3HaHMH. Pelnenne 3amay |1 |
Tema 2. JekTpoJMTHYECKAsA qucconuanus (74)
| 10 || || || CyIIHOCTH MPOIecca MIEKTPOTUTHIECKON AUCCOIUALINH || 1 |
| 11 || || || DIIEKTPOTUTHYECKAsT JUCCOIMAIINS KUCIIOT, IEJI0UYeH U COJIeH. || 1 |
| 12 || || || Crna0ble ¥ CHIIbHBIE JICKTPOIUTHL. CTENeHb JUCCOIUAIINH. || 1 |
13 || | || Peaximu nonHoro o6MeHa. |1 |
| 14 || || || ['uaponu3 cosen. || 1 |
15 [TpakTrueckas padota Ne2.Pemienue skcriepuMeHTanbHbIX 3a1a4 || 1
1o Teme «CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH Kak
JJIEKTPOJIUTOBY.
16 KonTpoJsbHas padora Nel mo teme: «JIeKTPOJIUTHYECKASA 1

AUCCOIU AU .

Tema 3. I'ajorennt

)




| 17 || || || XapaKTepUCTHUKA TAJIOTCHOB || 1 |
118 | [ L Xoop LL |
| 19 || || || XJIOPOBOAOPO: MTOJTYUYEHUE U CBOKCTBA || 1 |
| 20 || I || Consinas kucnora u ee conu 1 |
21 [Tpaktuyeckas pabora Ne3. [lomydeHne CONSHON KHCIOTHI U 1
U3y4YCHHUE €€ CBOMCTB
| || || || Tema 4. Kucjopon u cepa (6 4) || |
| 22 || l || Xapakrepucruka kucmopoaa u cepsl 1 |
23 Cepa. ®uznueckue 1 XUMUYECKHE CBOMCTBA CEPBI. 1
IIpumeHeHue.
| 24 | | || CepoBonopon. Cynsdust |1 |
25 Oxkcup cepsl (IV). CepoBoiopoiHas v cepHUCTast KUCIOTH U ux || 1
COJIH.
| 26 || | || Ok cepst (VI). CepHast KHCIIOTA H €€ COJIH. 1 |
27 [TpakTuyeckas pabora Ne4. Perienue skcriepuMeHTalIbHBIX 1
3a1a4d o Teme «Kucmopon u cepay.
| || || || Tema 5. Azot u pocdop (8 1) || |
28 Xapakrepuctuka azora u pocdopa. Ouzmueckue n xumuueckne || 1
CBOWCTBA a30Ta.
29 Ammuak. Pusnyeckue U XuMHueckue cBoiictsa. [lomyuenue, 1
IpUMEHEHHE.
30 [Tpaktudeckas padora NeS.Ilomyuenne ammuaka u u3ydeHue ero || 1
CBOWCTB.
131 || | | Conu ammonms. |1 |
132 || | || Asornas xucmora. |1 |
| 33 || | || Conu asoTHoO# KHCTOTEL |1 |
| 34 || || || Dochop. Puznueckre 1 XUMUIECKHE CBOMCTBA docdopa. || 1 |
| 35 || || || Oxkcun docdopa (V). DocdopHasi KHCIOTA U €€ COIH. || 1 |
|

|| Tema 6. Yruepoa n kpemuuii (9 1) ||




| 36 || I || Xapakrepucruka yriepona u kpemumst. Amtorponus yriaepoga || 1 |
| 37 || || || XUMHUYECKUE CBOMCTBA yriaepoaa. Axcopouus || 1 |
| 38 || | || Oxcun yraepona (II) - yrapHeiii ras 1 |
| 39 || I || Oxcun yriepona (IV) - yriekucisiii ras. 1 |
| 40 || || || YroJibHAast KUCI0TA U ee coyiid. KpyroBopor yriieposa B npupoie || 1 |
41 [TpakTaeckas padota Ne6. [Tomyuenue oxkcuaa yranepona (IV)u || 1
U3y4eHue ero cBoicTB. Pacno3naBanue kapOOHATOB.
| 42 || | || Kpemuuii. Oxcnn kpemuns (IV) |1 |
| 43 || l || Kpemunesast kucinora u ee comu. Crexno. [{eMenT. 1 |
44 KontpoabHas padora Ne2 mo temam: «Kucsiopoa u cepa. 1
A30T1 U dochop. Yriepoa u KpeMHHI».
| || || || Tema 7. O61mue cBoiicTBa MeTaJI0B (134) || |
| 45 || | | Xapaxrepucruka meramion |1 |
46 Haxosxnienne MeTanioB B IpUPOAE U OOIIHE CIIOCOOBI UX 1
MOJTyYeHUsI
47 XUMHYECKUE CBOWCTBA METAITIOB. DIEKTPOXUMUUECKHUH P 1
HaIPsKEHUI METAJUIOB.
| 48 || || || CruiaBsl (CTaJlb, YyTYH, JIOPATIOMUHUN, OpOH3a). || 1 |
| 49 || I | Ilenounsie merasmubL. 1 |
| 50 || I || Marauii. I{enouno3eMenbHbIE METaLIBL. 1 |
51 Kanbuwmit u ero coenqunenus. KecTkocTb BOJIBI U CIIOCOOBI €€ 1
yCTpaHEHUSI.
52 Amtomunuit. [TonoxxeHune aTroMUHUS B IEpUOANYECKOM cucteme || 1
U CTPOEHHE €ro aToMa.
| 53 || || || BaxxHelne coeIMHEHUS] ATFOMUHUS || 1 |
54 Kenezo. [Tonoxenue xene3a B IEPUOTAIECKON CUCTEME U 1
CTpOEHHE €ro aTOMA.
| 55 || || || CoenuHeHus xene3a || 1 |
| 56 || || || [TpakTiueckast pabota No7PenieHne d3KCiepUMEHTAIbHbBIX 3a/1a4 || 1 |




|| 110 TeMe«MeTauibl ¥ UX COCIUHEHHUD).

57 Kountpoasnas padora Ne3 no reme: «OQ0uue cBoiicTa 1
METAJJIOBY.
| || || || Tema 8. OcHoBbI opranuveckoit xumuu(10 v) || |
58 [TepBoHavanbHBIC CBEICHUS O CTPOSHUU OPTraHUYECKUX 1
BEIIIECTB.
| 59 || l || Ypomennas kiaccudukamus OpraHNIecKuX CoeaHHEHHIA. 1 |
| 60 || l || TIpenenbrbie yraeBogopomsl. Mera, HTaH. 1 |
61 HenpenenbHble yriieBOAOPOIBI. 1
OTUJIEH.
162 ]| [ || Momnvieper LL |
| 63 || || || [Tpon3BoHBIC YTIIeBOIOPOAOB. CIIUPTHI. || 1 |
| 64 || || || Kap6onossie kucnotbl. Crioxknble 3¢upbl. Kupbl || 1 |
| 65 || || || YrneBojibl || 1 |
| 66 || || || AMMHOKUCHOTHI. benku || 1 |
67 KonTtpouabnas pa6ora Ned o teme: «Oprannyeckas 1
XHUMHSD).
| 68 || l || OGo6IeHNE 3HAHMIA, TOTYYeHHBIX B 9 KIL. I 1 |






