MyHMUMNanbHoe BI0pKEeTHOE 06LLe06pazoBaTe/ibHOE yupexxaeHne MpaBAMHCKOro MyHUUMNaIbHOI0
0K§yra «CpefHAa Wwkona n. Apy>x6a» L.

238405, Poccus, KaiMHUHIpaackas 06nacTb, MpaBguHCKWIA paitoH, nocenok [pyx6a, yn.
LLkonbHas, 7 Ten/tpakc: 8(401-57) 7-74-42 e-mail: drujba07@bk.ru

YTBEPX/IEHO nupextop M.A. Por
[Tpukaz Ne108/2 ot 27. 06. 2022 r.

COTJTACOBAHO [Tpunoxenue k OOII OO0

Ileqarornueckuii cOBeT

Por MapuHa AgamoBHa
Tpotokon Nel 1 ot 27.06.2022 R e
n.Apyx6a, CN=Por

MapuHa AgamoBHa,
E=drujba07@bk.ru
S NoaTBEPXAato 3TOT

OOKYMEHT CBOeu
yOO0CTOBEpPSAOLLEN
NOANNCHIO

CpepHsia wkona n. dpyx6a
2022.06.27 13:46:13+03'00'

Pabouas nporpamma
C aHHOTaIuen

HaunmenoBanue yueO6HOro peamera Xumus

Kiacc 9

Cpok peanuzanyu NporpaMMsl 1ron

Pabouyro nporpammy coctaBuii(a) ['puroprena T.H.

Hpyx6a 2022 r



AHHOTaNUA

Pabouas nporpamma yuebHOTO Kypca 1o XuMHH Ui 9 kiacca paspabotana Ha ocHoBe @T'OC BTOpOTO
MOKOJICHHUs, TPHUMEPHON MporpamMMmbl IO y4eOHBIM Tmpeameram, xumus 8-9 kmaccer ( M.:
[Ipocsemenue, 2013 r.). [Iporpamma opueHTHpOBaHa HA KcHoJib3oBaHue yueOHuka [.E. Pynsurtuca u
@.I'. Penpamana «Xumus. 9 kiace» ( M.: I[Ipocsemenue, 2016 r. wim 0oJiee nmo3aHee U3AaHKE).

IlnanupyemMsble pe3yJbTaThl H3yYeHHUs] Y4eOHOTO NpeaMeTa

IIpeamerHblie pe3yabTaThl 0cBoeHHsI OCHOBHOI 00pa30BaTEIbHON MPOTPaMMbI OCHOBHOTO OOIIETO
BbInyCKHUK HAYYHTCS:

* OCHOBaM pealn3alliy MPOEKTHO-NUCCIIET0BATEIBCKON eI TeTbHOCTH;

* IPOBOJINTH HAOIIOJCHNE M SKCIIEPUMEHT I10JT PYKOBOJCTBOM YUHUTEIIS;

* OCYIIECTBJIATh PACIIUPCHHBIA TOHWCK HMH(OpPMAIMK C WCIOJH30BAHHEM PECYpPCOB OUOIUOTEK H
NHrepHera;

* CO3/aBaTh M NMPEOOPA30BHIBATH MOJICITH U CXEMBI JUTSI peIICHUS 3a/1a4;

* OCYILIECTBJIATh BBIOOp Hambosiee 3(P(EKTUBHBIX CIIOCOOOB pEIICHUS] 3a/ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBU;

* 1aBaTh OTIPE/ICIICHUE TIOHATHSIM;

* YCTAaHABJIMBATh PUYHHHO-CIICJICTBEHHBIE CBSI3H;

* OCYILECTBJIATH JIOTUYECKYIO OIEPallMI0 YCTAaHOBJICHUS POJOBHUIOBBIX OTHOIIEHHA, OTpaHUYCHHE
MTOHSATHS;

* 0000I1aTh MOHATHSI — OCYIIECTBISITH JIOTHYECKYIO OTIEPAIMIO TIEPeX0a OT BHIOBBIX MPH3HAKOB K
POJIOBOMY TIOHSTHIO, OT MTOHATHUS C MEHBIIIUM 00BEMOM K TIOHSATHIO ¢ OOJIBITUM 00BEMOM;

* OCYILECTBJIATH CPAaBHEHHE, CEPHUAIUIO U KIIACCH(PHUKAINIO, CAMOCTOSTEILHO BBHIOWpAs OCHOBAHUS H
KPUTEPHH JUTS YKa3aHHBIX JIOTHYCCKUX OTIepaITuii;

* CTPOUTH JIOTHYECKOE PACCYK/ICHHE, BKIIOYAIOIIEee YCTAHOBIICHUE TPUYMHHO -CIICJICTBEHHBIX CBS3CH;

* OOBSICHSTP SIBJICHHS, TIPOIIECCHI, CBSI3U W OTHOIICHHUS, BBISBIISIEMBIE B XOJIC NCCIICIOBaHUS;

* OCHOBaM 03HAKOMUTEJIBHOTO, H3y4arolllero, yCBauBaIoIIEro 1 MOMCKOBOTO YTEHUS;

* CTPYKTYpPUPOBATh TEKCTHI, BKIIOYAsi YMEHHUE BBIIENATH IJIaBHOE U BTOPOCTENIEHHOE, TJIABHYIO UJICIO
TEKCTa, BBICTPAUBATh MOCIEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHIA;

* IJIJAHUPOBAThH U BBINOJIHATH Yy4eOHOE HCCIIEeIOBaHUE U Yy4e€OHBIH MPOEKT, UCIOJB3Ysl 000pyIOBaHUE,
MOJIENU, METObI M IPUEMBI, aICKBaTHbIE UCCIIETyeMOl Ipobieme;

* BBIOMPATh U UCMOJIb30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTpUBaeMoil mpooieme;

* pacro3HaBaTh M CTABUTh BOMPOCHI, OTBEThl Ha KOTOPbIE MOTYT OBITh MOJYYEHBI MYTEM HAYyYHOTO
UCCIIEIOBaHUS, OTOMpATh aJeKBaTHbIE METOAbl HCCIEAOBAaHUS, (OPMYIHPOBATH BBITEKAIOIIHUE U3
UCCIIEIOBAaHUS BBIBOIBL;

* HCIIOJIb30BaTh TaKWe€ MAaTEeMaTUYECKUE METOAbl U MNPUEMBL, KaK aOCTpakuus W HjaeaIn3anus,
JI0Ka3aTeNIbCTBO, JI0KA3aTEIbCTBO OT IMPOTHUBHOTO, JOKAa3aTEIbCTBO IO AHAJIOTHH, OINPOBEPIKEHHUE,
KOHTPIpUMEP, UHAYKTUBHBIE U JIEAYKTUBHbBIE PACCYKICHHUS, IOCTPOECHUE U UCIIOJIHEHUE AlITOPUTMA;

* HCIIOJIb30BaTh TaKWE €CTECTBEHHO-HAayYHbIE METOJbl W MPUEMBI, KaKk HaOJIOAEHHE, TMOCTAaHOBKA
MpoOJIeMbl, BBIIIBIKEHHE «XOPOILIEH TUIMOTE3bD», IKCIEPUMEHT, MOJCIUPOBAHHE, HCIOJIL30BAHUE
MaTeMaTHYEeCKUX MOJeJei, TeopeTnyeckoe OOOCHOBAaHUE, YCTAHOBIIEHHE TPAHUI] MPUMEHHUMOCTHU
MOJEIN/TEOPUH;

* ICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOYKY 3pEHUs, HCIOJb30BaTh S3bIKOBBIE CpPEICTBA,
aJieKBaTHBIE 00CyXKaaeMoii mpobieme;

* oTIMYaTh (PAaKTBl OT CYKIEHUIH, MHEHUH U OLICHOK, KPUTUYECKH OTHOCUTBHCS K CYKICHUSM,
MHEHUSIM, OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;

* OMUCBHIBATh CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACTSAS UX CYIIECTBEHHBIC
MIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBy, CTPOCHHMIO U CBONCTBaM, YCTaHABIMBATh MPUUMHHO-
CIIEJICTBEHHBIE CBA3M MEKIy JAHHBIMU XapaKTepHUCTUKAMHU BEIECTBA;

* PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYIIa», «XMMHUUECKUN DIIEMEHTY,
«IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCIOJIB3YS 3HAKOBYIO CHCTEMY XUMUU;

* n300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IOMOILIbI0 XHMHUYECKUX (OpPMYIT M CYIIHOCTb
XUMHYECKUX PEaKIUi ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHUH;



* BBIYHUCIIATh OTHOCUTEIHHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MAacChI BEIIECTB, a TAK)KE MACCOBYIO JIOJIIO
XUMHYECKOTO AJIEMEHTA B COSMHCHHMSIX ISl OIICHKH WX MPAKTUYECKOW 3HAUMMOCTH;

* CPaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHHUSI, KHCIOTHI, COJIH;

* KJIACCU(UIIUPOBATH OKCUBI U OCHOBAHWSI TI0 CBOWCTBAM, KUCJIOTHI M COJIM TIO COCTaBY;

* OMMCBHIBATh COCTaB, CBOWCTBA M 3HAYCHHE (B MPHUPOAC M MPAKTUYECKOUN JEATEITHHOCTH YEIIOBEKA)
MIPOCTBIX BEIIECTB — KHUCIOPO/Ia U BOJIOPOA;

* JaBaTh CPABHUTEIBHYIO XapPAKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB W BAXKHEHUIIUX COCTUHCHHIA
€CTECTBCHHBIX CEMEHCTB IEJIOYHBIX METAJUIOB U TAJIOTEHOB;

* [10JIB30BATHCS TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMUYECKON TIOCYIOH;

* IPOBOJIUTh HECJIOKHBIC XMMHUYCCKUE OIBITHI M HAOMIOJACHHS 32 M3MEHEHUSMHU CBOWCTB BEIICCTB B
Mpolecce WX MPEeBpAlICHUM; COOMI0AaTh TpaBHUia TEXHUKH OC30MACHOCTH TIPH IPOBEIACHUU
HaOJII0IEHUI U OIIBITOB;

* pa3nMyYaTh OSKCICPUMEHTAIBHO KHCIOTHI M IIEIOYH, TOJIB3YSACh WHIUKATOPAMHU; OCO3HABaTh
HEO0OXOMMOCTH COOIOICHUSI Mep 0€30TTaCHOCTH TIPU 0OpaIEeHNHN C KUCIOTaMH U IIEJI0YaMHU.

* OIIPENICISITh IPUHAJICKHOCTh HEOPTaHUIECKUX BEHIECTB K OJTHOMY W3 MU3YYEHHBIX KIIACCOB/TPYIIIL:
METaJUTBI © HEMETAJIIBI, OKCHJIBI, OCHOBAHHUS, KHCIIOTBI, COJIH;

* COCTABJISITH (POPMYIIBI BEIIECTB 110 X HA3BAHUSM;

* OIIPEJIEISITh BAJIGHTHOCTh U CTEIICHb OKUCIICHHSI DJIEMEHTOB B BEIICCTBAX;

BoInyCKHUK MOJYyYUT BO3MOKHOCTh:

*0CO3HABATh 3HAYCHHUE TCOPETUICCKUX 3HAHUH JIJIS TIPAKTHYECKOM JISATSIIBHOCTH YEI0BEKa,

* OITMCBIBATH N3YYCHHBIC OOBEKTHI KaK CHCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHAJN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX TMEPUOJNICCKON CHCTEMBl XHMHYECKUX 3JICMEHTOB JUIS
OOBSICHEHUS ¥ MTPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BHBaTh HMH()OPMAMOHHYIO KOMIIETEHTHOCTh IIOCPEJCTBOM YIIIYOJICHUS 3HAHUH 00 WCTOpHH
CTAaHOBJICHUSI XWMHWYECKOW HAyKH, €€ OCHOBHBIX IMOHSATHH, IMEPUOJUICCKOTO 3aKOHA KaK OJHOTO W3
BOKHEHIIIMX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHKCHHSIX HAYKH U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHUS 0 COKPALIEHHBIM HOHHBIM YPaBHEHHUSIM;

* IPUBOJIUTH IPUMEPHI PEaKIUii, MOATBEPKAAIONINX CYILIECTBOBAHNE B3aUMOCBA3U MEX/1y OCHOBHBIMU
KJIJacCaMH HEOPraHWYEeCKUX BEUIECTB;

* IPOTHO3UPOBATh PE3YJIbTAaThl BO3ACUCTBUS PA3NUYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHUYECKOHN PEaKIInu;

* IPOTHO3UPOBATh PE3YNbTAaThl BO3JEHCTBUS Pa3IMYHBIX (AKTOPOB HA CMEIIEHHE XUMHUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BELIECTBA MPOSIBISATh OKUCIUTEIbHBbIE MM BOCCTAHOBUTEIbHBIC
CBOMCTBa C y4€TOM CTeleHel OKUCICHUS JIEMEHTOB, BXOISIINX B €r0 COCTaB;

* BBIABJIAATh CYILIECTBOBAHHWE T'€HETUYECKOW B3aUMOCBSI3M MEX]y BEIIECTBAMH B PSIy: MPOCTOE
BEIIECTBO — OKCHUJ — TFUAPOKCU — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHCIIOT;

* IPUBOJIUTh TPHUMEPHl ypPaBHEHWI peakUui, JeXalluX B OCHOBE MPOMBIIIJICHHBIX CIIOCOOOB
MOJIy4YEHUSI aMMHUaKa, CEPHOI KUCIIOTHI, UyT'yHa U CTallH;

* OMUCHIBATh (DU3MYECKHE U XUMHUYECKHE MPOIIECCHI, SBISIOIIUECS YAaCThIO KPYroBOpOTa BEIIECTB B
MIPUPOJIE;

* OPraHu30BbIBaTh, IPOBOJUTH YUYEHUYECKHE TPOEKTHI [0 HCCIEIOBAHUIO CBOICTB BEIECTB,
HUMEIOIIUX BKHOE MTPAKTUUECKOE 3HAYCHHE.

* IPaMOTHO 00paIaThcs ¢ BEIIECTBAMU B MTOBCEIHEBHOM JKU3HH;

* 0CO3HABaTh HEOOXOJAMMOCTh COONIIOJIEHUS TPaBHI HKOJOTUYECKH O€30MacHOrO TOBEICHUS B
OKpY’Karolllel TpUpOHOH cpejie;

* IOHUMATh CMBICI U HEOOXOJUMOCTh COONIOJICHHS MPEANMUCAHUMN, TIPeJIaraéMbIX B HHCTPYKIUSAX TIO
WCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.;

* HCIIOJIb30BaTh MPUOOPETEHHBIC KIIIOUEBhIE KOMIETEHTHOCTH MPH BHIMOJHEHUH UCCIIEI0BATENBCKUX
MIPOEKTOB IO U3YYECHUIO CBOWCTB, CIOCOO0OB MOMYyYEHUS U PACTIO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTH, HCIIOJIb3YSl CpEJCTBAa YCTHOM M THUCHMEHHOU
KOMMYHHKAITUN TIpU paboTe ¢ TeKCTaMH Y4eOHUKa U JOTIOJHUTEIBHOUN JTUTEepaTypoi, CipaBOYHBIMU



TaOJIMIIaMu, MIPOSBIISATH TOTOBHOCTD K YBOKEHUIO MHOM TOUKU 3PEHUS MPHU 0OCYXKIACHUHU PE3YJIbTaTOB
BBITIOJTHEHHON Pa0OTHI;

* 0OOBEKTUBHO OLIEHUBATh MH(MOpPMAIMIO O BEIIECTBAX M XMMHUYECKHX IpoIeccax, KPUTHYECKU
OTHOCHUTBCSI K TIICEBJOHAYy4YHOH wuHpOpManuu, HeToOpOCOBECTHONW pekiame, —Kacaromieics
HCII0JIb30BAHUS Pa3JIMUHBIX BEIIECTB.

MeranpeaMeTHBIMHM pE3yJIbTaTaMH OCBOEHHS OCHOBHOW 0Opa30BaTEIbHON MpOrpamMmbl OCHOBHOI'O
oOmiero 0oOpa3oBaHUs SBJIAIOTCSA: OBIIAJCHUE HABBIKAMH CAMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX
3HAHUN, OpraHu3aly y4eOHOU JeSATENIbHOCTH, IIOUCKA CPEJICTB €€ OCYILECTBICHMSI; YMEHUE IOHUMATh
npoOsieMy, CTaBHTh  BOINPOCHL, BBUIBUTATh THIOTE3y, JaBaTh  OINpPENCICHUE  TOHSATHAM,
KJIaccu(UIUpoBaTh, CTPYKTYPHpPOBATh MaTepHan, IMPOBOIAUTH OSKCIEPUMEHTHI, apryMEHTHPOBATh
COOCTBEHHYIO MO3UIHIO, (DOPMYITHPOBATH BBIBOJIBI M 3AKIIOYCHHS; YMEHUE COOTHOCUTH CBOM JICHCTBHSA
C IUIAHUPYEMBIMU pe3yJbTaTaMM, OCYIIECTBISATh KOHTPOJIb CBOEH JEATEIBHOCTH B IIpoLEcce
JOCTUXKEHUS] pe3ysbTaTa, ONPENeNsATh CHOCOObl NEHCTBUI B paMKax NPEUIOKEHHBIX YCIOBUH U
TpeOOBaHUMN, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUM C U3MEHSIOLICICS cUTyalnel; yMeHue
U3BJIEKaTh UH(OPMALINIO U3 PA3INYHBIX HCTOYHUKOB.

Kpome Toro, k MeranpeaMeTHbIM pe3yJabTaTaM OTHOCSTCS YHUBEpCAJIbHbBIE CIIOCOOBI JESTENbHOCTH
(YY), xotopsie (opMupyrOTCS B HIKOJIBHOM Kypce XUMHUU M TMPUMEHSIOTCA KaK B paMKax
00pa30BaTENILHOTO MPOIIecca, TaK U B peabHbIX )KU3HEHHBIX CUTYallUsX:

JInunoctuble YYJI: oco3HaHue ceOs Kak WieHa oOlecTBa Ha TIJI00aIbHOM, PETMOHAIBHOM U
JIOKaJIbHOM YPOBHSIX (3KUTEJIb IJTAHETHI 3eMJIsl, )KUTEJIb KOHKPETHOTO PETHOHA);

OCO3HAaHHE 3HAYMMOCTH M OOIIHOCTH TJI00aJIbHBIX MPOOJIEM UEI0BEYECTBA;
SMOIIMOHAIBHO-IIEHHOCTHOE OTHOUIEHHE K OKpYXarollel cpeie, HEOOXOJUMOCTH €€ COXpaHEHHUsS U
PaIMOHAJIBLHOTO UCIIOJIb30BAHMS;

MaTPUOTH3M, JTFOOOBB K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOCH CTpaHe;

yBa)K€HHE K UCTOPUH, KYJIbType, HALIMOHAIBHBIM 0COOEHHOCTSAM, TOJIEPAHTHOCTb.

PeryasituBubie YY/I:

CIOCOOHOCTh K CaMOCTOSITEIbHOMY IIPUOOPETEHUIO HOBBIX 3HAHUM U IPAKTUYECKUX YMEHUH;

YMEHHMS YIPABIIATH CBOEH MIO3HABATEIIBHOM IEATENBHOCTBIO;

YMEHHME OPTaHU30BbIBaTh CBOIO JIEATCIBHOCTD;

ONPENCIIATH €€ e U 3a1a4U;

BBIOMPATH CPEACTBA U IPUMEHATh X HA IPAKTUKE;

OLICHUBATh JOCTUTHYTBIE PE3YIbTATHI.

Ilo3naBaTenbuble YY /I:

dbopMupoBaHME U pPa3BUTHE 10 CPEACTBAM XUMHUYECKUX 3HAHMHM I103HABATEJIbHBIX HHTEPECOB,
MHTEJUIEKTYAJIbHBIX U TBOPYECKUX PE3y/IbTATOB;

YMEHHE BECTH CaMOCTOSITEIbHbIM IOUCK, aHanu3, OTOOp uH(popMmaluu, e€ npeodpazoBaHMUE,
COXPaHEHHE, NiepeJjady U MPE3EHTALUIO C IOMOIIBI0 TEXHUYECKUX CPEIICTB.

Kommynukatuubie YY1

CaMOCTOSITEJIbHO OpPraHU30BBIBATh yuyeOHOE B3aMMOJAEHCTBHE B Tpymne (ONpelensTh oOliue ey,
pacrpenesaTh POy, 10roBapuBaThCs APYT C APYTroOM)

OOyueHne XMMHUU B OCHOBHOM ILIKOJIE JIOJDKHO OBITh HAINpaBJIEHO Ha JOCTHXKEHHE CIEIYIOIINX
JINYHOCTHBIX Pe3yJIbTaTOB:

OBJIaJZICHUE Ha ypOBHE 0O0IIero 0Opa3oBaHMs 3aKOHUEHHON CUCTEMOI XUMUYECKUX 3HAHUHM U yMEHUH,
HAaBbIKaMU UX IPUMEHEHMSI B Pa3JIMYHBIX )KM3HEHHBIX CUTYyalLlUsX;

OCO3HAHME LIEHHOCTHU 3HAHUH 110 XMMUU KaK BaKHENIIET0 KOMIIOHEHTa HAyYHO! KapTUHBI MUPA;
c(OPMHUPOBAHHOCTh YCTOWYMBBIX YCTAHOBOK COIMATbHO-OTBETCTBEHHOTO MOBEACHUS B OKpYKaroLIei
cpene — cpezie 0OOuTaHUs BCEro KUBOTO, B TOM YHUCIIE U YEJIOBEKA.

Conepxanue y4eOHOr0 nmpeamera



IloBTOpEeHUE OCHOBHBIX BONPOCOB 8 kiacca (3 yaca)

Ilepnognueckuit 3akoH u Ilepumommueckas cucrema Xumuueckux sineMeHToB [[.M. Menneneesa B
CBETE TEOPUM CTPOEHUS aTOMa.

Xumnueckas cBsA3b. CTpoeHHE BeECTBA. TUIIBI KPUCTAIIMUYECKUX PEIIETOK.

XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB. Pacyersl 1Mo XMMHUYECKUM
YPaBHEHUSIM.

Jemoncrpanuu. Tabmuna «Bunpl csazeity. Tadnuna « TUITBI KPUCTATUIMYECKUX PEIIETOK

Tema 1. Kinaccupukanusi Xumuyeckux peakuui (6 u)

TennoBoit 3¢ dexT xumuueckoi peakunu. TepMOXUMUYECKAE YPaBHEHUS, PACUETHI TI0 HHM.

CKOpOoCTh XMMHUYECKMX peakiuui. 3aBUCUMOCTb CKOPOCTHM XMMMUYECKHUX PEaKUMH OT pa3IMuHBIX
YCIOBUH: OT HPUPOJbI pPEArMpyroIIMX BELIECTB, IUJIOUIAJW IOBEPXHOCTH CONPHUKOCHOBEHMUS,
KOHLIEHTPALIMK pearupyrouux BeELIECTB, TEMIEpaTyphl, KaTaau3aTropa. XHUMHUYECKOE paBHOBECHE,
YCIIOBUS €ro cMelleHus. Pemenue 3anau.

JdemoHcTpanmnu.

JleMOHcCTpalysl OINbITOB, BBISICHSIOUIUX 3aBUCUMOCTh CKOPOCTH XMMMUYECKHUX PEAKIMH OT PasInyHbIX
(hakTopoB.

Tabnuup «OOpaTUMBIE peaKIIUNY», « XUMUUECKOE paBHOBeCHE», «CKOPOCTh XUMUYECKON PEaKIIUumy.
Pacuernsble 3a1aum.

PacueTsl 10 TEPMOXUMHUYECKUM ypaBHEHUSIM.

Tema 2. JaexkTposauTudeckas auccounanus (74)

DNEKTPOIUTH U HEINEKTPOIUTHI. DIEKTPOIUTHYECKAs! JUCCOLMALMS BEIIECTB B BOJHBIX pacTBOpax.
HNonel. Katnonel n aHuoHBlL. ['mapaTHas Teopus pacTBOPOB. IJEKTPOJUTHYECKAS JUCCOIUALMS
KHCIIOT, menoueid u coneid. Crnabbie W CUIIbHBIE 3IEKTPOIUTHL. CTENeHb JUCCOIUAIINH. Peaxnn
HOHHOTO oOMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENh, BOCCTAHOBUTEIb.
I'maponus couent.

JemoncTpanuu. VcneiTaHue pacTBOPOB BEIIECTB HA 3JIEKTPUYECKYIO MPOBOJUMOCTh. [[BukKeHue
HMOHOB B JIEKTPUYECKOM TOJIE.

Buympunpeomemmuwiti mooyno «HA — uccredosamenvy Jlabopamopuvle onvimsi. Peakuum oOMeHa
MEXKy paCTBOpaMU AIEKTPOJIUTOB.

Ilpakmuueckaa paboma. PenieHne -HKCHEPUMEHTAJIbHBIX 3aJad MO TeMe «IJNEeKTPOIUTHYECKas
JUCCOLIUALUS.

Tema 3. I'aorenni(5 4)

[lonoxxeHne raJOreHOB B MEPUOJAMYECKOM CHUCTEME UM CTpOeHHME HX aTomoB. dDusmueckue u
XUMUYECKHE CBOWCTBA raJOT€HOB.

CpaBHHTEINIbHAS XapaKTEPUCTUKA rajJoreHoB. [I[pumenenne raioreHos.

XnopoBogopoa. [Tonyyenue. ®uznueckue cpoiictBa. CoJisiHasi KUCIOTAa U €€ COJIHU.
Buympunpeomemnwviti  mooyne «H — uccneoosamenvy Ilpaxmuueckas paboma. IloiyueHwue
XJIOPOBOJIOPOJIa U U3YUYEHHE €r0 CBOMCTB.

JdemoncTpanuun. Ouznueckue cBoMCTBa rajoreHoB. [lomydyeHne XJI0poBoI0poaa U paCTBOPEHUE €r0 B
BOJIE.

Jlabopamopuvie onvimsi. Pacio3HaBaHue COSIHON KUCIOTHI, XJIOPUJIOB, OPOMUIOB, HOJTUAOB U HOJIA
Tema 4. Kucsiopoa u cepa (6 1)

[TonoxxeHne Kuciaopoaa U cCepbl B MEPUOJUYECKON CUCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOCHHUE HX
aTOMOB. AJUJIOTPOIIUS KHCIOPOJa — O30H.

Cepa. Amnotponusi cepbl. PDusmueckue MU XuMUUYecKHe CBoMcTBa. HaxoxkneHue B mpupoze.
ITpumenenne cepbl. Oxcun cepri(IV). CepoBomoposiHas ¥ cepHHCTass KUCIOTHI U UX coiu. Oxcup
ceprl(VI). CepHast kucinota u ee coiu. OKHUCIUTENbHBIE CBONCTBA KOHLIEHTPUPOBAHHON CEpHOM
KHCIIOTHI.

[lonsTHE O CKOPOCTH XMMHMUYECKUX peakuuil. KaTtanusatopsl.

JleMoHCTpanuu. AJJIOTPOIUS KUCIOPOAA U Cepbl. 3HAKOMCTBO ¢ 00pa3liaMy MPUPOTHBIX CYIb(UIOB,
cynb(}aros.

Buympunpeomemnuviii mooyne «f — uccreoosamenvy Jlabopamopuvie onwvimul. Pacno3HaBaHue
cynbpu-, cynbQuT- U cynbhaT-uOHOB B PaCTBOpE

IIpakmuueckasn paboma. Pemenne sKkCriepuMEHTAIBHBIX 337124 110 TeMe «Kucmopoa u cepay.



Pacuernble 3agaum. BpluucieHHS 1O XMMUYECKUM YPAaBHEHHUSIM PEAKIMH MacChl, KOJUYECTBA
BellecTBa MM 00BbeMa MO M3BECTHOM Macce, KOJIMYECTBY BEIIECTBA WM OOBEMY OJHOTO W3
BCTYIMAIOIIMX WM NOJYYaIOIINXCS B PEAKIIMH BEIIECTB.

Tema 5. A3zot u docdop (8 4)

[Tonoxxenne azora u ¢ocdopa B MEPHOAUYECKON CHCTEME XUMHUYECKUX DIIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, (PM3MUECKUE U XUMUYECKHE CBOICTBA, OJIydYeHUe U npuMeHeHue. Kpyrosopor a3ora B
npuposae. AMmuak. @u3znyeckue U XMMHUYECKUE CBOMCTBA aMMHUaKa, rojiydueHue, npuMenenue. Cosm
ammonust. Oxeuapl azota(ll) u (IV). AsotHast kucnora u ee conu. OKUCIUTENbHBIE CBOMCTBA a30THOM
KHUCIIOTBHI.

®ochop. Amnorpormst ¢pocdopa. Dusmdeckne U XUMHUUECKHe CBoicTBa (ocdopa. Okcun
docdopa(V). OprodocdopHas KUCIIOTa U €€ COTIH.

MunepanbHbie YA0OpEHUSI.

Jemoncrpanuu. IlonydeHne amMMuaka U €ro pactBopeHue B Boje. O3HakomiieHHE C oOpaszuamu
MIPUPOIHBIX HUTPATOB, PpochaTos.

Buympunpeomemmnwiti mooynw «H — uccredosamenvy Jlabopamopuvie onvimei. B3aummonenicTBue
coJielt aMMOHU4 co 1iesnioyaMu. O3HaKOMJIEHHE € a30THBIMHU U (POCHOPHBIMH YA00pEHUSIMHU.
IIpakxmuueckue pabomoi

[Tonyuenue amMmmmuaka 1 U3y4eHHE €ro CBOMCTB.

Onpenenenne MUHEPATBHBIX YA0OPEHUH.

Tema 6. Yruepoa u kpemuui (9 1)

[Tonoxenue yriaepoaa v KpeMHUS B MEPUOJIUYECKON cHUCTEME XUMHUUYECKUX 3JIEMEHTOB, CTPOEHUE HX
aTOMOB. YTJEpoJ, aUIOTPONHbIE MOIUPUKALUU, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA YIJepoja.
VYrapublif ra3, cBoiicTBa U (PU3MOJOrMYECKOE JIEHCTBUE HAa OPraHM3M. YTJIEKUCIBIA ra3, yrojibHas
KHcoTa U ee conu. KpyroBoport yrieposa B mpupoie.

Kpemuuii. Oxcun kpemuus(IV). Kpemuuenas kuciota u ee conu. Crexno. LlemeHr.

Jemoncrpanuu. Kpucramimueckue pemeTkd anMasa U Tpadurta. 3HAKOMCTBO C oOpa3namu
MPUPOJHBIX KapOOHATOB W CHWIMKATOB. (3HAaKOMJIEHHME C pa3IUYHbBIMU BHUIAMH TOIUIMBA.
O3HakoMJIEHHE C BUJaMH CTEKIIA.

Buympunpeomemmnwiti mooyne «A — uccredosamenvy Jlabopamoprnvie onvimwvl. O3HAKOMIIEHUE CO
CBOMCTBaMH U B3aHMOIIPEBPALIEHUSIMHU KapOOHATOB U rufpokapOoHaToB. KauecTBeHHbIE peakiuy Ha
KapOOHaT- ¥ CUJIMKAT-HOHBIL.

Ilpakmuuecxas paboma. lonyaenne okcuna yriaepona(IV) u uzydenne ero cBoiictB. Pacno3naBanue
KapOOHATOB.

Tema 7. O06mmue cBoiicTBa MeTa/L10B (134)

[lonoxxeHne MeTauioB B NEPUOJUYECKON cucTemMe xumuueckux anemeHToB JI. M. Menneneesa.
Mertannuueckas cBsi3b. OU3NUECKHE U XUMUYECKUE CBOMCTBA METAIIOB. Psii HanpsbkeHUit MeTasuioB.
[Tonsitne o Meramrypruud. CriocoOsl nonydenusi MetamioB. CruiaBbl (CTalb, YyryH, AIOPaTOMUHUMH,
Oponza). [Ipobiema 6€30TXOAHBIX TPOU3BOJCTB B METAJUTYPIUHU M OXpaHa OKPYXKAIOUICH cpebl.
lesounbie MeTawabl. [lonokeHHe MIENOYHBIX METANIOB B MEPUOJUYECKOM CHCTEME U CTPOEHHUE
atomoB. Haxoxnaenue B mpupozae. Ousznueckue U XUMHUUYECKUE CBOMCTBA. [IpuMeHeHUe IIeTOYHBIX
METAJJIOB ¥ UX COCTUHEHUIA.

Ilesi0uHO3eMe/IbHBIE MeTalIbl. [lonokeHne IEeN0oYHO3eMENbHBIX METAIIOB B IMEPHOIUYECKOM
cucteme u crpoerue aromoB. Haxosxxaenue B mpupoje. Kanbiuii u ero coequnenust. 2KecTKOCTb BOJIbI
U CHOCOOBI ee yCTpaHEeHHUSI.

AmomuHuii. [TooxxeHre aqrOMUHUS B IEPHOJUYECKON CUCTEME U CTpOeHUe ero aroma. Haxoxaenue
B mpupoje. Pu3ndeckre U XMMHUYECKHE CBOMCTBA alfOMUHUA. AM(OTEPHOCTh OKCHUIA M THAPOKCHIA
AIFOMUHHSL.

Keuaeso. Ilonoxxenue xenesa B MEPUOANYECKON CHUCTEME M CTpOEHHE ero atoma. HaxoxkneHue B
npupoje. Puznyeckue U XuMUYeCcKre CBOMCTBa kene3a. OKcuabl, ruapokcuisl u comu xkeneza(ll) u
xenesza(Ill).

JemMoHcTpanuu. 3HAKOMCTBO C 0O0pasllaMd BaKHEHIIMX COJIeW HATpHs, Kaius, NPUPOIHBIX
COCIMHEHUH KallbLIUs, pyJaMu jKelie3a, COCAMHEHHSIMU allOMUHUSA. B3anMojeicTBHe NIENIOYHBIX,
LIEJI0YHO3EMEIbHBIX METAJIJIOB M AJIIOMUHUS ¢ BOJOU. CiKUTaHue *kese3a B KUCIOPOJe U XJIOope.



Brnympunpeomemmnwiti  mooyie «f  — uccreooeamenvy Jlabopamophvie onvimel. Ilomydenue
TUAPOKCHUIA aJTIOMHUHMS U B3aUMOJECUCTBUE €T0 C KMCIOTaMU U 1esnod4amu. [lonydenue ruipokcuion
xene3a(ll) u (I11) u B3aumoieficTBHE UX C KUCIOTAMH U IIEJI0YAMU.

IIpakmuueckue pabomul

Pemenune skcnepumeHTalbHBIX 3a7ad no teme «OnemeHTsl | A — III A-rpynn nepuoanueckoit
TaOIHIIBI XUMHYECKUX DIIEMEHTOB.

Pemenue skcriepuMeHTANBHBIX 337a4 110 TeMe «MeTallibl U UX COEIUHEHUS».

Pacuernsble 3a1auu. BrruncieHus Mo XMMUYECKAM YpPaBHEHHSM MAacChl, 00beMa WM KOJIMYECTBA
BEIIECTBA OJIHOTO M3 MPOIYKTOB PEAKIUHU MO MACCEe MCXOJHOTO BEIIECTBA, 00bEMY MM KOJIUYECTBY
BEILIECTBA, COACPIKALLEIO ONPEAEICHHYIO JOJIO IPUMECEH.

Tema 8. OcHoBbl oprannyeckoit xumuu(10 4)

[lepBoHauanbHble MpeacTaBiICHUs 00 OpraHUuYecKuX BellecTBax llepBoHayalbHbIE CBEIEHHS O
CTPOEHUM OpraHudeckux BewlecTB. (OCHOBHBIE IIOJIO)KEHHUS TEOPUU CTPOEHMSI OPraHMYECKHUX
coemuaeHuit A. M. bytiepoa. M3omepus. YnpoieHHas KiacCu(pUKaINs OPraHUIECKUX COCTUHEHUH.
Yraesonoponsl. [IpenenvHbie yrieBogopoabl. MeraH, 3TaH. PU3NYECKUE U XMMHYECKHE CBOWCTBA.
[IpumeHenue.

Henpenenbuble yraeBomopodsl. OTwiieH. Pusnueckue M XUMHUYECKHe cBoicTBa. [IpumeHenue.
Anerunen. Jluenosele yrieBonopoAbl. IloHATHE O NHUKIMYECKUX YrieBOAOpoJax (ILIMKIOATKaHBI,
6en3on). [Ipupoaueie nctounuku yriaeBoaopoos. Hedts u npupoauslii ra3, ux npuMeHeHue. 3aiura
atMocdepHOro Bozayxa OT 3arpsasHeHus. Crnuptbl. OaHOATOMHBIE CHUPTHL. MeTaHOJ. DTaHOIL
®usnueckue CcBoMCTBA. DU3NOIOTMYECKOE JEWCTBUE CHUPTOB Ha opraHusMm. lIpumenenwue.
MHoroatoMHble cOUpPTHL. DTUIEHNHMKOb. ['nunepun. [lpumenenune. KapboHoBbie KUCIOTHI. JKUPBHI.
MypaBbuHass U ykcycHas Kuciotbl. @usmdeckue cpoiictBa. [Ipumenenue. Briciime kapOOHOBBIE
kucnotel. CreapuHoBasi kucioTa. JKUpbl — MPOAYKTHl B3aUMOJEHCTBUS TIUIEpPUHA M BBICHIMX
KapOOHOBBIX KUCIOT. PoJib kMpoB B mpoiiecce oOMeHa BeliecTB B opranuzMe. KanopuitHoCTh KHUpOB.
Yraesoasl ['11r0k03a, caxapo3a — BaKHEHIINE NPEICTABUTENN yriaeBoJoB. HaxoxaeHue B nmpupose.
®otocuHTe3. Posb Tr0K03bl B MUTAHUM M YKPEIUIEHUHM 3J0pOBbsi. Kpaxmanm u uemmonoza —
npupoaHble noauMepsl. Haxoxaenne B npupone. [Ipumenenue.

benku — Ouononumepsl. CoctaB OenkoB. DyHkiunu OenkoB. Ponb OenkoB B mutanuu. [loHsTtne o
(dhepMeHTax ¥ TOpMOHAX.

[Tonumepsl — BBICOKOMOJIEKYJIIPHbBIE COEJIMHEHUS. [TonusTHmeH. [TonunponueH.
[TonmuBununxnopua. [IpumMeHenre noauMepos.

JdemoHcTpauuu.

Mojienu MOJIEKYJl OpTaHUYECKHX COSIMHEHHMA, CXEMbI, TAOIHUIIBI.

['opeHue yrieBoopo0B U 0OHAPYKEHUE MPOYKTOB MX TOPEHUSI.

OO6pa3iel HeTH ¥ TPOIYKTOB MX MEPePabOTKH.

BueoomnbITh 10 CBOHCTBaM OCHOBHBIX KJIACCOB BEIIECTB.

PacyeTHble 3agauM. YCTaHOBJIGHHE NpoCTeWIIeld (GOpPMyNbl BeUIeCTBA 10 MAacCOBBIM JIOJISIM
AIIEMEHTOB.

TemaTH4deckoe IJIAHUPOBAHHUE 110 XUMHUH NJIA 9 kiacca

Ne Hazpanune Tembl KommuectBo
4acoB

1 [loBTOpEHNE OCHOBHBIX BOIPOCOB Kypca § Kiacca 3

2 Krnaccudukaius XuMHIeCKUX peakiui 6

3 DIEKTPOIUTHYECKAs! JUCCOLMAITIS 7

4 T"anorens! 5

5 Kucnopon u cepa 6

6 A30T 1 pochop 8

7 Yruepoa v KpeMHUI 9

8 OO0111e cBOiCTBa METAJIOB 13

9 [TepBoHauanbHBIE MPEACTABICHUS 00 OPTaHUYECKUX BEIECTBAX 10
Bcero: 68
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