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PaGouass mporpamma mo xumuu s 8-9  kiaccoB paspaboraHa Ha ocHoBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENIbLHOTO  CTaHIAapTa OCHOBHOTO 00mIero o0pa3oBaHMs, OCHOBHOM
o0pa3oBaTenbHON MporpaMMbl OCHOBHOTO o61iero oopazosanust [ BOY OOLI c. 3amnaBuoe Ha 2019 - 2020
yueOHbI  rof, aBTOPCKOM nporpammbl  H.H. Tapa. IIporpammsr  00mieo0pazoBaTenbHBIX
yupexxaenuil. Xumus. Ilpenmernas nunusi yuebnukoB [.E. Pymsutuca, @.I'. ®denpamana 8-9 kmacchl
M.: IlpocBemnienue.

B oOpa3oBaTenbHOM Mpoliecce HCIOIb3YIOTCS YUeOHUKH, BXOJSIINE B YTBEPXKJACHHBIN NepedyeHb
y4eOHHKOB, pekoMeHa0BaHHBIX MOuH P® k uicnions3oBaHuio:

-Xumus: 8 kiacc: yueOHUK JIs ydamuxcst oomeoodpazoBarenbHbix yupexaenuid/ I.E. Pymsuruc, @.I°.
®enbaman. M.: [Ipocsemienue, 2015

- Xumus. Heopranmdeckas xumusi. Opranndeckast XuMusi: 9 kiacc: yaeOHHK 001eo0pa3oBaTeIbHBIX
yupexaenui. /I'.E. Pymsutuc, ®@.I'. ®enpaman. M.: [Ipocsemienue, 2015

[Tporpamma opueHTHpOBaHA HA H3yYeHHE XUMUH B §- 9 Kiaccax Ha 6a30BOM ypOBHE, B 00bEME:
8 xitacc 2 4. B HeAelo, 68 4acoB B roJI.

9 knacc 2 4. B HeJenmo, 68 4acoB B IO

IInanupyemMsble pe3yJbTaThl H3yYeHHsI Y4eOHOI0 mpeaMeTa « XUMHUA»:

Ilo3HaBaTe/IbHBbIE YHHBEPCAIbHbIE YUeOHbIE el CTBUS
Buinycknuk nayuumcesn:

* OCHOBAM pean3aliy MPOEKTHO-UCCIEI0BATEIbCKON IeATEIbHOCTH;

* IPOBOJUTH HAOIIOACHHUE U SKCIIEPUMEHT IOJT PYKOBOJICTBOM YUHUTEIIS;

* OCYUIECTBIIATH PacIIMPEHHBIH MOUCK MH(OPMAIMK C UCTIOIB30BaHUEM pecypcoB Oubnmnortek u MuTepHera;

* co3J1aBaTh U MpeoOpa30oBbIBATH MOJETHN U CXEMBI [l PEIlIeHus 3a/1a4;

* OCYIIECTBIIATH BEIOOP Hanboee Y3PPEKTUBHBIX CIIOCOOOB PEIICHUS 33a]]a4 B 3aBUCHMOCTH OT KOHKPETHBIX
YCIJIOBUIA;

* TaBaTh OIPEICTICHUE MOHATUSIM;

* YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U;

* OCYIIECTBIISITh JJOTHYECKYIO ONEPALIMI0 YCTAHOBIEHUS POJAOBUIOBBIX OTHOILIEHU, OTpaHUYEHNE TTOHSTHS;
* 0000111aTh TOHSTHSI — OCYIIECTBIISATH JIOTHUECKYIO OTEpaIHIO IEPEX0/1a OT BUJOBBIX MPU3HAKOB K
POJIOBOMY MOHATHIO, OT MOHSATHS C MEHBLIUM 00BEMOM K MOHSTHIO C OOJIBIINM 00bEMOM;

* OCYUIECTBJIATH CPaBHEHHUE U KJIACCU(PUKALINIO, CAMOCTOSITENIbHO BBIOUPAsi OCHOBAHUS U KPUTEPUU IS
YKa3aHHBIX JIOTHYECKUX OTepaIuii;

* CTPOMTH KJIacCU(UKALMIO HA OCHOBE TUXOTOMHYECKOTO JieNIeHHsI (Ha OCHOBE OTPULIAHUS);

* CTPOMTD JIOTHYECKOE PACCYXk/IEHUE, BKIIOYAIOIIEe YCTAHOBIEHUE IPHUNHHO-CIIEICTBEHHBIX CBS3CH;

* OOBSICHSTD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOILICHUS, BBISIBIIIEMBIC B X0J1€ UCCIICJIOBAHHS,

* OCHOBaM 03HAaKOMHTEJIBHOT0, U3YUYaIOIIEero, yCBaWBAIOLIETO U TIOMCKOBOTO YTCHHUS;

* CTPYKTYPHUPOBATh TEKCTHI, BKJIIOYAsi YMEHUE BBIJICIATH IIaBHOE U BTOPOCTENEHHOE, TJIABHYIO UJICIO
TEKCTa, BBICTpanBaTh IOCJIEI0BATEIbHOCTh OMUCHIBAEMBIX COOBITHIA;

* paboTaTh ¢ MeTadhopaMu — MOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHUHN, IOHUMATh U YIOTPEOISATh
000pOTHI peuH, TOCTPOSHHBIE HA CKPBITOM YIOA00IeHNN, 00pa3HOM CONMIKEHHUH CIIOB.

BoinycKHuUK noiyuum 603MOMNCHOCHb HAYYUMbCA:
* OCHOBaM pe(IIEKCUBHOTO YTECHUS;
* CTaBUTH MIPOOJIEMY, apIrYMEHTHPOBATh €€ aKTyaIbHOCTD;



* CaMOCTOSITEILHO MPOBOJAUTH UCCIIEIOBAHUE HA OCHOBE IPUMEHEHHU ST METOI0B HAOJIOICHUSI 1
JKCIIEPUMEHTA;

* BBIJIBUTATh THIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSAX COOBITUM, TPOIIECCOB, OOBEKTOB;

* OPraHU30BbIBATH UCCIEAOBAHUE C LIEBIO IPOBEPKU TUIIOTES;

* Ie7IaTh YMO3aKII0UeHUs (MHIYKTUBHOE U IO aHAJIOTMH) U BHIBOJIbI HA OCHOBE apryMEHTAIUH.

IIpenmeTHbIE pe3yabTaThI:
Boinycknuk nayuumces:

"] omMCHIBaTh CBOMCTBA TBEPJIBIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB, BB UX CYIICCTBEHHBIC TIPU3HAKH;
] XapaKTepu30BaTh BEIIECTBA 110 COCTABY, CTPOSHHUIO M CBOWCTBAM, YCTaHABJIUBAThH IIPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

] PACKPBIBATH CMBICJT OCHOBHBIX XUMHUYCCKUX OHATHH: aToOM, MOJICKYJIA, XUMHUYECKUU 9JICMCHT, ITPOCTOC
BEIIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTh, UCIOJIb3YsI 3HAKOBYIO CHCTEMY XHUMHU;

] n300pakaTh COCTAaB MPOCTEUIINX BEIIECTB C TIOMOIIBI0 XUMUYECKUX (POPMYIT M CYIITHOCTh XUMHUYECKUX
peaKuuii C TOMOIIbIO XUMHUUYECKUX YPABHEHU;

"] BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, & TAK)KE MACCOBYIO JIOJTFO
XHUMHAYECKOTO 3JIEMEHTA B COCTNHEHHSIX

] cpaBHUBATh 110 COCTABY OKCHUJIbI, OCHOBAHWSI, KHUCIIOTHI, COJIU;

] KJIaCCI/I(bI/IL[I/IpOBaTB OKCHUABI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIK — IO COCTAaBY,

| onMCBIBATh COCTaB, CBOMCTBA U 3HAUEHUE (B MIPUPOJAE U IPAKTUUECKOH AEATEIbHOCTH YEJIOBEKA) MPOCTHIX
BEIIECTB — KUCJIOPO/ia U BOAOPOAA;

(] 1aBaTh CPaBHUTEIIBHYIO XapaKTEPUCTUKY XUMUYECKUX JJIEMEHTOB U BAXKHEUIINX COCTUHEHUMN
€CTECTBEHHBIX CEMEWCTB IIEIOYHBIX METANIOB U TaJIOTCHOB,;

] mOIB30BATHCS JTAOOPATOPHBIM 00OPYJIOBAHUEM U XUMUYECKOH ITOCYI0H;

] IPOBOIUTH HECJIOKHBIE XMMUYECKHE OTIBITHI X HAOIFOICHUS 32 H3MEHEHHEM CBOMCTB BEIIECTB B IMPOIIECCE
WX MIPEeBpaIleHHiT; COOTIOIaTh MpaBUiIa TEXHUKH 0€30ITIaCHOCTH TPH MPOBEICHUH HAOJIOICHUH U OTIBITOB;

] pa3nmu4aTh SKCIEPUMEHTAILHO KHCIOTHI M MIEJIOYH, MOJIb3YSICh HHAMKATOPAMH; OCO3HATH HEOOXOIMMOCTh
coOnroieHust Mep 0€30MacHOCTH IPH OOPAIICHUN C KUCIOTaMH | MIEI0YaMHU.

Buvinycknuk noayuum 603mMo0MiCHOCHb HAYUUMBCA:

] rpaMOTHO 00paIaThCs C BEIeCTBAMHU B TIOBCEIHEBHOM JKU3HH,

] oco3HaBaTh HEOOXOIUMOCTh COOJIOICHHSI TIPABHIT SKOJIOTHYECKHA 0€30I1TaCHOTO MTOBE/ICHNUS B
OKpY>Karolle MpupoTHON CpeEE;

] MOHUMATh CMBICT M HEOOXOIMMOCTh COOJIIOICHUSI PEMTUCAHNN, TTPEJIaraéMbIX B MHCTPYKITUAX TIO
WCIIOJI30BaHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUU U JP.;

"] MCTIONIb30BaTh MIPHOOPETEHHBIC KIFOYEBBIC KOMIIETEHTHOCTH TP BHITIOJTHEHUH UCCIIEIOBATEIECKUX
MIPOEKTOB 0 U3YYCHHUIO CBOWCTB, CIOCOOOB MOyYEHHUS U PacliO3HABAHUS BEIIECTB;

| pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCTIONB3YS CPEJCTBA YCTHOTO U MUCHMEHHOTO OOIIEHUS,
MPOSIBIISATH TOTOBHOCTH K YBXKEHUIO MHOM TOYKH 3PSHHUSI IPU OOCYKICHUH PE3yTbTATOB BBHITIOTHEHHOM
padoTHI;

] 0OBEKTUBHO OIIEHUBATHh MH(POPMAIIMIO O BEIIECTBAX U XMMUYECKUX MPOIIeCccax, KPUTHISCKH OTHOCUTHCS
K IICEBJOHAYYHOU MH(POPMAIINH, HETOOPOCOBECTHOM peKJIaMe, Kacarolehcsl NCIIOb30BaHUsI PA3IMUHBIX
BemiecTB. [lepuoanueckuii 3aKOH U EPUOIMYECKAst CUCTEMa XUMU4eckux sneMenToB J1.1. Menneneena.
CrpoeHue BemiecTBa. BEITyCKHUK HAYIUTCS:

] kmaccuUIUPOBATh XUMUUYECKUE DJIEMEHTHI HA METAJUIbl, HEMETAaJLIbI, SJIEMEHTHI, OKCUJIBI U THIPOKCH/IBI
KOTOPBIX aM(OTEPHBI, U HHEPTHBIC MIEMEHTHI (Ta3bl) Il OCO3HAHUS BAKHOCTHU YIIOPSTIOUCHHOCTH HAYUHBIX
3HAHUI;

[ packpbIBaTh CMBICI IleproAndecKkoro 3akona /[.1. Menneneesa;

] ONMHUCHIBATh U XapaKTEPU30BATh TAOIMUHYIO (DOPMY MEPUOANIECKON CHCTEMBbI XUMUUYECKHUX IJIEMEHTOB;



(] XapaKkTepu30BaTh COCTAB aTOMHBIX SJI€p U PACIIPECICHUE YUCIIA JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSM
ATOMOB XMMHMUYECKHUX JIEMEHTOB MaJIbIX IEPHOI0OB NEPUOINYECKON CUCTEMBI, a TAKXKE KaJIMs U KaJbLUs;
'] pa3nuyaTh BUJIbI XUMHUYECKOU CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETOJISIPHYIO U
METaJUIMYECKYIO;

] n300paxkaTh dNMEKTPOHHBIE (POPMYITBI BEIIECTB, 00pAa30BaHHBIX XUMHUYECKUMU CBS3SIMHU PA3HOTO BUA,
"] BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPOEHUS €r0 KPUCTAJUIMUECKON pereTku (MOHHOM,
ATOMHOM, MOJICKYJISPHOH, METAITHYECKON );

] XapakTepru30BaTh XUMHUYECKHUE SJIEMEHTHI U UX COCAMHEHUS Ha OCHOBE MOJIOKEHHS JIEMEHTOB B
MIEPUOIUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUSI KX aTOMOB;

] ONKCHIBaTh OCHOBHBIE MPeANOCHUIKH OTKpbITHSA .. MeHeneeBbIM NepHOINYECKOTO 3aKOHA U
MEePUOINYECKON CUCTEMBI XUMUYECKUX PJIEMEHTOB M MHOTOOOPa3HYIO HAyUHYIO JIEATEIHHOCTh YUEHOTO;
] XapakTepu30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUCHUE TIEPHUOUYECKOTO 3aKOHA U TIEPUOTUIECKOMN
CHCTEMBI XUMHYECKUX 31eMeHToB [[.J1. MeHaeneena;

] oco3HaBaTh HAYYHBIE OTKPBHITHS KaK pe3yibTaT JUIUTEIbHBIX HAOTIOACHUIA, OTBITOB, HAYYHOU MOJIEMUKH,
MIPEOIOJIEHUS TPYAHOCTEN U COMHEHHUN. BBITYCKHHUK MOJIYYUT BO3MOKHOCTh HAYYUThCS:

] 0OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIs1 TPAKTUYECKOU JeATEIbHOCTH YEJIOBEKA;

| omMChIBaTh U3YUYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHaln3a;

] NpUMEHSATh 3HaHUS O 3AKOHOMEPHOCTAX NEPHUOJUIECKON CUCTEMBI XUMUYECKHUX 3JIEMEHTOB IS
OOBSICHEHUS M MIPEABUICHHUS CBOMCTB KOHKPETHBIX BEIIECTB;

"] pa3BuBaTh HH(OOPMALMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YTIIYOJIEHUsI 3HAHUN 00 UCTOPHUH
CTAaHOBJICHUS] XMMUYECKOI HayKH, €€ OCHOBHBIX MOHATH, IEPUOAMYECKOTO 3aKOHA KaK OJHOTO U3
BKHEUIIIMX 3aKOHOB MPUPO/IbI, a TAKXKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

Conep:xkanue yueOHOro Kypca 8 kiacca.

Paszgea 1. OcHOBHbIE NOHATUSA XMMHUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICTABJIEHNH)

[Ipenmer xumun. Xumus Kak 4acTh €CTECTBO3HAaHMS. BellecTBa n UX cBoiicTBa. YUCThIE BElECTBA U
cMmecr. MeTo/Tbl TO3HAHUS B XUMHUH: HAOIIOICHNE, SKCTIepuMeHT. [IpuemMsr 6e30macHoi paboThI ¢
obopynoBanueM u BemiectBaMu. CTpoeHUE TIIaMEHHU.

Uucteie BemecTBa U cMecH. CriocoObl OYMCTKY BEIECTB: OTCTauBaHUE, PUIILTPOBAHUE,
BBIITAPUBAHNE, KPUCTAIUIM3ALN, JTUCTUIIALMS. DU3nyeckue n XUMUYECKHE SBJICHUS. XUMUYECKUE
peakuuu. [Ipu3Hakn XUMUYECKUX PEaKUi U YCIOBHSI BO3HUKHOBEHUS U TEUEHHS] XUMUYECKUX PEaKIU.

ATOMBI, MOJIEKYJIBI U MOHBI. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.
Kpucrannuueckue u amopdHusie BemecTBa. Kprucramumueckue pemeTKy: HOHHAsl, aTOMHAas U MOJIEKYJIIpHasl.
[IpocTblie U COXKHBIE BEHIECTBA. XUMUYECKHUM 37IeMEHT. MeTaibl 1 HeMeTaJlibl. ATOMHAst €IMHUIIA MACCHI.
OTtHocuTenbHas aTOMHAasi Macca. SI3bIK XUMUU. 3HAKW XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BelecTBa. XuMudeckue Gpopmyinsl. OTHOCHTETbHAS MOJIEKYIsIpHas Macca. KauecTBeHHBIN 1
KOJIMYECTBEHHBIM COCTAB BEIIECTBA. BRIUUCIICHUS 110 XUMUYECKUM GopMmynam. MaccoBas 10Jis
XUMHUYECKOTO JIEMEHTA B CIIOKHOM BELIECTBE.

BaneHnTHOCTh XUMHUYECKUX 37IEMEHTOB. Onpe/ielieHne BaJIeHTHOCTH 3JIEMEHTOB 0 popMysiam
OuHapHbIX coequHeHui. CocTaBieHne XUMHUECKUX (GOpMyJT OMHAPHBIX COSUHEHHH 110 BAJIEHTHOCTH.

ATOMHO — MOJIEKYJIIPHOE yUeHHE. 3aKOH COXpPaHEHHS Macchl BelecTB. JKu3Hb U aesTenbHocTh M. B.
JlomonocoBa. XuMuueckue ypaBHeHUs. THUIIBI XMMHUYECKUX PEAKIUN.

Kucnopoa. Haxoxnenue B mpupoje. [lonydenue kuciopoaa B 1a00paTopuu U MPOMBIIIIICHHOCTH.
dusnyueckue U XUMHUYECKHe cBoicTBa kucinopoza. ['openne. Okcuabl. [Ipumenenue kucnopoja.
Kpyrosoport kucnopona B npupoae. O30H, ayuioTponus kuciaopoaa. Bo3ayx u ero cocras. 3ammura
aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUH.



Bonopoa. Haxoxnaenne B mpupoae. [lonyuenne Bogopoaa B 1a0OpaTOPHH M MPOMBIIIIIEHHOCTH.
dusnyeckre U XUMHYECKHE CBOMCTBA Boopoaa. Bomopoa — BocctaHoBUTENb. Mephl 6€30MacCHOCTH TIPH
pabote ¢ Bogopoaom. [Ipumenenne Bogopoa.

Bopa. Metonbl onpeneneHust cocraBa BOJbl — aHaIU3 U cuHTe3. dusznueckre cBoiicTBa Boabl. Boia B
MIPUPOJIC U CIIOCOOBI €€ OUUCTKH. Adpainus BoAbl. XUMHUECKHUE CBOMCTBa BOJbI. [IpuMenenue Boabl. Bona —
pacTBopuTEIb. PacTBOpUMOCTH BelecTB B BoJie. MaccoBasi 10J1si paCTBOPEHHOTO BEIIECTBA.
KonnuectBeHnnble oTHOHIEHUs B xumuu. Konnuectso Bemectsa. Monb. MonsipHas macca.

3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHTEIbHAS TIOTHOCTH Ta30B. OObeMHBIC
OTHOILIEHUS Ira30B IIPU XUMHUYECKUX PEAKIUAX.

Baxneiime kiracchl HEOpraHUYeCKUX coenHeHn. OKCHIBI: cocTaB, kiaccudukamnus. OCHOBHBIC U
KUCJIOTHBIE OKCUJIbl. HoMeHKknaTypa okcuaoB. @U3NYECKUE U XUMUYECKUE CBOMCTBA, ITOJIyUYEHHUE U
MIPUMEHEHHUE OKCHUJIOB.

I'unpoxcuapl. Knaccudukanus ruapoxcunos. OcHoBanus. Coctas. llenoun u HepacTBOpUMBIE
ocHoBaHus. HoMeHknaTypa. uznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM. Peakius HenTpain3auum.
[Tonyyenue u mpuMeHeHne OCHOBaHUH. AMDOTEPHBIC OKCUIBI M THIPOKCHIBI.

Kucnotel. CocraB. Knaccudukarus. Homenknatypa. @uzndeckue 1 XUMHYECKHE CBOMCTBA KUCIIOT.
BriTecHUTENBHBIN psi/l METAJIOB.

Comu. Cocras. Knaccudukanus. Homenkinarypa. ®usndeckue cBoiicTBa coneit. PactBopumocts
coneil B Bojie. XuMHUUYeCKUe CBOMcTBa cosiei. CriocoOsI monryueHus coneit. [[pumeHeHmne coei.

I'eneTnyeckas cBsi3b MEK/1y OCHOBHBIMU KJIACCAMHM HEOPTaHUYECKUX COCTUHEHUN.

Jemoncrpanun. O3HaKOMIICEHHE C 00pa3aMH MPOCTHIX U CIIOKHBIX BenlecTB. CIIOCOOBI OUMCTKU
BEIIECTB: KPUCTAIUTU3AIIHS, TUCTHILIAIMS, XpoMaTorpadusi. OMbITH, MOATBEPKAAIOIINE 3aKOH COXPAHCHHUS
Macchl BenlecTB. [lonydyenue u coOupaHue KHCIOpoaa METOIOM BBITECHEHHS Bo3AyXa U Bojbl. OmnpeseneHue
cocraBa Bo3ayxa. Komiekius HeTH, KAMEHHOTO YIJI U IPOAYKTOB UX nepepadotku. [lonydyenue Bomopoaa
B annapare Kurma, npoBepka BoJIopo/ia Ha YHCTOTY, TOPEHHE BOIOPOAa, COOUpaHUE BOJOPOIa METOIOM
BBITECHEHHUS BO3/lyXa W BOJABL. AHaiu3 Boabl. CUHTE3 BOJIbl.  3HAKOMCTBO C 00pa3liaMH OKCHUIOB, KHCIIOT,
OCHOBaHMH U cosieil. HelTpanuzanus ménoyu KUCIOTON B MPUCYTCTBUU UHANKATOPA.

JlaGopaTopHble onbIThI. PaccMOTpeHue BELECTB € pa3IUUHBIMU (PU3NIECKUMU CBOHCTBAMHU.
Paznenenune cmecu ¢ momonisio MaruuTa. Ilpumeps! Gpu3nueckux 1 XUMHUECKUX siBJIeHUH. Peakuuu,
WJUTIOCTPUPYIOIINE OCHOBHBIE IPU3HAKU XapaKTEPHBIX peakiuu. Pa3noxkeHne OCHOBHOTO KapOoHaTa MeIu
(IT). Peakmus 3amenienus mean xkemne3oMm. O3HakoMIIeHHE ¢ 00pa3aMu OKCHIOB. B3anmonelictBre
Bosopoaa ¢ okcuaoM Meau (I1). OmbITHI, MOATBEPKAAIONTNE XMMHUYECKHE CBOMCTBA KMCIIOT, OCHOBAHHIA.

IIpakTnyeckne padoThl

"] TlpaBuiia TeXHUKH 0€30MMaCHOCTH TIPH paboTe B XUMHYECKOM KaOuHeTe. O3HaKOMIICHHE C
71a00paTOPHBIM 000PYTIOBAHUEM.

] OuncTka 3arpsA3HEHHON TOBAPEHHOW COJIN.

[ ITomydyeHue U cBOKCTBA KUCIOPOAA

] TlonmyueHue BOJOpoOAa U U3yU4E€HUE €0 CBOUCTB.

L IIpuroroBiieHre pacTBOPOB COJIEH C ONPEACIEHHON MACCOBOM J0JIEH PACTBOPEHHOTO BEILIECTBA.

] Pemenue s3kcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCTUHEHUN.

PacyerHble 3a1aun: BeraucieHne OTHOCUTEILHOM MOJIEKYIISIPHOW MacChl BEIIECTBa 10 opMyIie.
Brruucienne MacCoBOM JT0JTH 3JIEMEHTA B XUMHUYECKOM COCTMHEHHUH. Y CTAHOBIICHUE MTPOCTeHIIei Gopmytbl
BEILIECTBA 10 MACCOBBIM JI0JIsIM AyieMeHTOB. Haxoxkienre MaccoBoi J10Jid pacCTBOPEHHOTO BEIIECTBA B
pacTBope. Brruncienue Macchl paCTBOPEHHOTO BELIECTBA U BOABI JUIsl MPUTOTOBIICHHS pacTBOpa
onpeaenéHHou KoHIeHTpauu. OObEMHBIC OTHOIICHHSI TA30B TIPU XUMHUECKHUX PEaKIIHSIX.

Brruncnenus mo XuMHYECKUM YPaBHEHHUSIM MAcChl, 00bEMa U KOJIMYECTBA BEIIECTBA OHOTO U3 MPOTYKTOB
pEaKIuy Mo Macce UCXOIHOTO BEIIECTBA, 00hEMY MITH KOJTMYECTBY BEIIECTBA, COJEPIKAIIETO ONPEISIEHHYIO
JIOJTFO TIPUMECEH.



Pasznea 2. [lepuognueckuii 3aK0H U NepUOAUYECKAsA CUCTeMa XUMHUYeCKHuX djieMenToB [ .
MenneneeBa. CTpoeHue aTroma.

[TepBbie MOMBITKY KIACCU(PUKAIIMN XUMUUYECKUX dJIeMEHTOB. [IoHATHE 0 rpynmax CXOHBIX dJIEMEHTOB.
EcrecTBeHHBIE cEMENCTBA MIEIIOYHBIX METAJUIOB U TAJIOreHOB. biaropoansie rasel. llepuoanueckuii 3aKoH
J.N.Menneneea. [lepnoandeckas cucteMa Kak €CTECTBEHHO — HAYYHOE KJIACCH(PHUKAIMA XUMUYECKUX
aneMeHToB. TabmuuHas ¢popma mpecTaBlIeHUs KIACCUPUKAIINNA XUMHUYECKUX 3JIeMeHTOB. CTpyKTypa
Tabuiel «Ilepuonnueckas cucrtema xumudeckux 3neMenToB .M. MenneneeBa» (kopotkas ¢popma): A- u
b- rpynmsl, nepuoasl. @u3nyecKuil CMBICHT MOPSIIKOBOTO AJIEMEHTa, HOMEpa Meprojia, HoMepa IPYyIIbl (1
AJIEMEHTOB A-Tpyrm).

Crtpoenue aToma: SApO U dJIEKTpoHHAs 000709ka. COCTaB aTOMHBIX Si7ep: MPOTOHBI U HEHTPOHHI.
N3otombl. 3apsig aTOMHOTO s]ipa, MacCOBOE YUCIIO, OTHOCUTEIbHAsI aTOMHas Macca. CoBpeMeHHast
(hOpMyIMPOBKA MOHATUS «XUMUIECKUI dJIEMEHT.

DnekTpoHHas 000JI0YKa aTOMa: MOHSATHE 00 YPHEPTeTUIECKOM YPOBHE (3JIEKTPOHHOM CIIOE), €T0
€MKOCTHU. 3al0JTHEHUE 3JIEKTPOHHBIX CJIIOEB Y ATOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPUOJIOB.
CoBpemenHas GpopMyIHpOBKA MEPHUOINIECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie noctmwxkenus [I.1. MenneneeBa: ucnpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX MAcCC, ITPEACKA3aHUE CYIIECTBOBAHUS HEOTKPBITBHIX AJIEMEHTOB, IEPECTAHOBKHU
XMMHYECKUX 3JIEMEHTOB B Ilepuoauyeckoit cucteme. Kusnb u aestenbHocTh .M. Menaeneena.
JdemoncTpanuu: Pu3nyeckue CBOWCTBA IIEIOYHBIX METALIOB. B3auMoneicTBUE OKCUI0B HATPHs,
MmarHus, Gpocdopa, cepbl ¢ BOJIOM, UCCIEI0BAaHUE CBOWCTB MOIY4YEHHBIX MPOJAYKTOB. B3anmoaelicTeue
HaTpus U Kanus ¢ Bofon. Pusndeckue CBOMCTBA raJIOr€HOB. B3anMoaeicTBre alIFOMUHUS € XJIOPOM,
OpoMOM U HOI0M.

Paznen 3. CTpoenne BemecTBa. XuMHUYECKas CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BU/bl XUMUYECKON CBSI3U: KOBAJICHTHAS
HETOJIsIpHAs!, KOBAJIEHTHAs NOJIApHAs, NOHHAs. BaJ€eHTHOCTh 3JIEMEHTOB B CBETE 3JIEKTPOHHOMN TEOPHUHU.
Crenens okucnenus. [IpaBuiia onpeneneHns CTeneHel OKUCICHUS SJIEMEHTOB.

Jemonctpanuu: ConocrapieHHe PU3NKO-XUMUYECKUX CBONCTB COETUHEHHH ¢ KOBaJCHTHBIMU U HOHHBIMU

CBA3SIMU
KanennapHo- remaTtuyeckoe mjiaHupoBanue 8 kiace
Kon-Bo
Ne HanmenoBanue paszaena. Tema ypoka HACOB Hara [Ipumeuanus
ypoka
IlepBoHayajibHbIE XUMUYECKHE OHATHSA 19
1 | [Ipenmer xumuu. BemecTsa u ux cBOMCTBA 1
2 | Uuctele BelecTBa U CMECH 1
3 ABnenus pusnyeckre U XUMUYECKUE. XUMHUECKUE PEAKITUN 1
4 | IIpocTble U CIIOXKHBIE BEIIECTBA 1
I1.P.Nel "TIpaBuna Th mpu paboTe B XUMHUYECKOM 1
5 | xkabunere"
6 | ILp. 1 "U3yuyenue crpoenus miamMmeHu" 1
7 | ILp.2. "OuncTka 3arpsi3sHEHHON TOBapeHHOM conn"” 1
g Xumudeckue eMeHTsl. OTHOCUTENbHAs aTOMHAas Macca. 1
9 | 3aKOH MOCTOSHCTBA COCTaBa. XUMUUYECKHE (POPMYITHI. 1
10 Pacuetsl mo xumuaeckum popmymnam. 1
11 | BaneHTHOCTB. cOCTaBIeHNE XUMUIECKUX (HOPMYII. 1




12 | CocraBienne XuMHUECKUX (HOPMYJI 110 BaJIECHTHOCTH 1
13 | 3aKOH COXpaHEHHs MacChl BEIIECTB 1
14 | XUMUYECKHE YpaBHEHUS 1
15 | Tumnbsl XUMHYECKUX PEAKINT 1
KonuuecTBo BemecTBa. Mosib- eAMHUIIA KOJIMYECTBA 1
16 | BemiecTna.
17 Mounstpras macca. Pemienue 3anau 1
O06o00mIeHre U cuCTeMaTU3alus 3HAaHUK 110 pa3aeny 1
18 | "llepBoHayanbHbIC XUMUYECKUE TOHATHS .
19 KonrtponsHast padorta no pazaeny Nel 1
Kucaopoa. Oxcuasbl. I'openne. 8
20 Kucnopon. ®uznueckue 1 XMuMHUUECKHE CBOMCTBA 1
IIpumenenue kucioposa. I1.p.3 1
21 "[lonyyeHune KucIopoia U U3y4eHUe €ro CBOMCTB".
Oxkcuppl. Okucnenue. KpyroBopot Kuciopojia B mpupojie 1
22
23 | Bo3ayx u ero coctaB. 'opeHue BeUIeCTB B BO3AyXE. 1
24 Brrunciienust o XuMHYE€CKUM YPaBHEHUSM. 1
25 BrruncneHus mo XuMHIECKUM ypaBHEHUSIM 1
26 TemnnoBoit 3pPeKkT XUMUUIECKON PEaKIIUHU. 1
[ToBTOpenue u 0606menHue o pazaeny "Kucmopos.
1
27 | Okcunpl. I'openue"
Bonopoa. Kucaorsi. Coun. 7
8 Bonopoa. ®duznueckre U XUMUYECKHE CBOMCTBA 1
[Ipumenenne Bogopona. I1.p.4 "llonyuenue Bogopoaa u 1
g | H3ydeHHE €ro CBOMCTB"
30 BrruncneHus mo XuMHIECKUM ypaBHEHUSIM 1
31 Brrunciienus mo XuMHYE€CKUM YPaBHEHUAM 1
Bonopoa B npupoze. Cocta kucnot. Comnu. 1
32
33 | XumMu4eckue CBOMCTBA KUCIIOT 1
34 XHUMHUYECKHE CBOMCTBA KUCIIOT ( YPOK 2) 1
Bopaa. PacTBopsbl. OcHoBaHus 7
35 Bona- pactBopurens. PacTBopbl 1
Konuentpanus pacrsopos. MaccoBas 0515 pacTBOP-Io 1

36

BEIECTBA




37 CocTtaB Boabl. PU3NUECKHE U XUMUYECKHIE CBOMCTBA BOJLI 1

38 XHUMHUYECKHE CBOMCTBA BOJEI 1

39 CoctaB ocHoBanwmii. Ux kmaccudukamms, cCBOHCTBA. 1
[Lp 5."llpuroToBiieHre pacTBOPOB COJIEH C ONPEAEICHHOU 1

40 MAacCOBOM J0JIeil paCTBOPUMOTO BelecTBa"

41 XUMHUYECKUE CBOMCTBA OCHOBAHUU 1
OCHOBHBbIE KJIACChI HEOPraHUYECKHUX COeIMHEHM I 9

4 Cocra u crpoenne okcunoB. Knaccugukarus. CBoiicTBa. 1
CocraB u crpoenue kuciot. Knaccuduxanus, xummuaeckue 1

43 CBOMCTBA

44 CocraB u ctpoeHne ocHoBanuid. Kimaccudukars, cBoiicTBa 1

45 CocraB u CTpOEHHUE COJIEH. 1
CocraB u cTpoeHHe coneil. 2

46
['eneTnueckas CBSI3b MEXKIy KIaCCaMH HEOPTaHUYECKUX 1

47 COCTUHEHUN.

O06001eHre 1 cucreMaTu3anus 3HaHuil 1o TeMe "OCHOBHBIE 1

48 | K/TAcChl HEOPTaHUIECKHX coelMHeHu "

ILp. 6 « Pemienne sxciepuMeHTaNbHBIX 334a4 110 pa3AeIy 1

49 "BaxHeiiime Kiacchl HEOPraHUYECKUX COCTMHEHUN"

50 KonTponbras pabota mo pazuemny 5. 1
Ilepuonnuecknii 3axon u I1.C. xum. aaem. /1. U. 7
MenpeneeBa

51 Knaccugukanus XuMmuaeckux 31eMeHTOB. AM(OTepHOCTh 1

52 | llepnognueckuii 3akon J1.11. Menneneena. 1
[Teproandeckast TabIHIIa XUMHYECKUX dJIEMEHTOB. Mablie u 1

53 | OosbIIHME IEPUOIBI.

[lepuonnueckas cucTemMa XuUM. 3JIEMEHTOB. ['pynmbl u 1

54 | MOATPYMIIBL.

55 | Crpoenne atoma 1

56 | CTpoeHue >IEKTPOHHBIX 000JI0YEK aTOMOB 1
3HavYeHHe NePUOJUIECKOTO 3aKoHa. KU3Hb U AesTENbHOCTD 1

57 | A.A.Menneneena.

HMUY s1 cBsi3b CTpoeHMe BellecTB
X eckasi cBsi3b CTpoeHue BelecTsa 4

58 | DnexkTpooTpulaTenbHOCTh. KoBalleHTHAsI CBSI3b 1

59 | MouHast CBA3b. 1

60 | Kpucramideckue pemeTku 1

61 | CTeneHb OKUCICHUS. 1




KoanyecTBeHHbIE OTHOLIEHUS B XUMHU 2
63 | 3akon ABorasipo. OObEMHBIE OTHOIIIECHUS Ta30B 1
64 | OOBEMHBIE OTHOIIEHUS I'a30B 1

T'anorenn: 4
65 I"anorensr Xnop. XmopoBoaopos. 1

Congnas kuciaoTa u ee con. CpaBHUTEIbHAS 1
66 | XapaKTepUCTHKA raJOTeHOB

O06001IeHre 1 cucTeMaTH3aIsl 3HAHUH 110 KypCy XUMHUU 32
67 | 8 ki1acc 1
68 HTtoroBeiii KOHTPOJIb 1

Conep:xanue yue0HOro Kypca 9 kiacca

Iloemopenue ocnosnvix 60npocog Kypca 8 Knacca

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHtoB J[. M. MenzaeneeBa B
CBETE TEOPUU CTPOEHUS aTOMa.

Xumnueckas cBsi3b. CTpoeHue BenecTBa. TUIBI KPUCTATUYECKUX PEIIETOK.

XUMHYECKUE CBOMCTBA OKCUIOB, KUCIOT, OCHOBAaHUH, COJIel. PacU€Thl M0 XMMUYECKUM YPaBHEHUSIM

Tema 1. Dnexmponrumuueckan ouccouuayus

ONEKTPONUTBL M HEINEKTPOJUTHL. DJEKTPOJIMTHYECKass Jucconuanus. Jluccouuanust KHUCIOT,
mienoueit u coneil. CHiIbHBIC M clla0dble ANEKTPOJIuThl. CTeNeHb TUcCcoIralu. Peakium noHHOTO oOMeHa 1
YCJIOBHS UX NPOTEKaHUsl. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakUu. [ uapoaus3 coneil.
JlabopaTopHbIie ONbITHI:

e Peakiuu HOHHOTO OOMEHA MEXKTY PaCTBOPAMU DIICKTPOIUTOB

o JlelicTBUE MHIUKATOPOB HA PACTBOPHI COJIEH
IIpakTHYecKkue 3aHATHSA:

o Pemenue sKCIepUMEHTANBHBIX 3a4a4 [0 TEME «DJIEKTPOIUTHYECKAS TUCCOIUALIUS
Konumponvnas paboma Nel no meme «nekmpoarumuyeckas OUCCoOyuayusLy
Tema 2. Iloocpynna kucaopooa

[Tonoxenue kucnopona u cepel [ICXD, ctpoenne nx atomoB. O30H — aIoTponHas MOAUBUKAIISI
kucnopona. Cepa. Amnorponus. CBoiictBa u npumenenue. CepoBogopon, cyiabbuasl. CEepHUCTHIN Ta3.
Cepnucras kucnora u ee conu. Okcun cepol (VI). Cepnast kucnota u ee cond. OKUCIUTENbHbIE CBOWCTBA
cepHoil kucnotsl. IToHsTHE 0 ckOpocTH XMMHUECKO# peakunu. KatanuzaTopsl. XMMHUUECKOE paBHOBECHE.
JlabopaTopHble ONBITHI:

o Pacro3HaBaHue MOHOB B pacTBOpE.
IIpakTuyeckue 3aHATHS:

o Pemenue skcriepuMeHTaNbHBIX 3a4a4 1o Teme «Kucnopon u cepa»

Tema 3.0cnosHblE 30AKOHOMEPHOCHIU XUMUYECKUX PEAKY UL
CKOpOCTh XMMHUYECKUX pEeaKIuid. YCIOBHS, BIMSIONIME HA CKOPOCTh XHMHUYECKOM pEaKIUu.
[lepBonavasibHOE mpeacTaBieHUe O Karanuize. [loHsATHE O XMMHMYECKOM  pPaBHOBECHHU. YCJOBHUS €ro
CMeIlleHus
Tema 4. Iloozpynna azoma
[Tonoxxenue azora u gochopa B [ICXI, ctpoeHne ux aToMOB. AMMHUAK: PU3NIECKUE U XUMUIECKHE
CBONcCTBa, mnonyyeHue u npumeneHue. Conu ammoHUs. A3oTHas kucinota. CTpoeHHE MOJIEKYIbl U



nonydeHue. OKUCIUTETbHBIE CBOMCTBA a30THON KUCIOTHL. Conu a30THOM KUcIoThl. Docdop. AmutoTponus U
cBoiictBa. Okcua pocdopa (V). OprodocdopHas kuciaora u ee coid. MuHepanbHbIe YA00OpEHUSI.
JlabopaTopHbIe ONBITHI:
o BsaumopaeiicTBue cosieil aMMOHUS CO 1IeJI0YaMu (pacrio3HaBaHUE COJIE aMMOHUS).
e O3HaKoMIIeHHE C a30THBIMU U (POCHOPHBIMU YIOOPECHHUSIMHU.
IIpakTHYecKkHe 3aHATHSA:
e IlonydyeHune aMmmuaka u U3y4e€HHE €TI0 CBOMCTB.
e Ompenenenre MUHEPATbHBIX YIOOPECHHIA.
Tema 5. Iloozpynna yenepooa
[Tonoxenue yrinepona u kpemuus B [ICXD, ctpoeHue mx aTomMoB. AJUIOTPOITHBIE MOIAU(UKAIIIH
yriaepojga. XUMHUECKHE CBOMCTBa yriepoaa. AncopOuus. YrapHbI ra3: CBOHCTBA W (PU3UOJIOTHMUYECKOE
NEHUCTBUE HA OpraHU3M. YTJIEKHUCIbIM ra3. YrojibHas KUCJIOTa U ee colid. KpeMHuil u ero coeauHEeHUsl.
Crexuio. IlemeHT.
JlabopaTopHble ONbITHI:
e (O3HakoOMIIEHHE CO CBOMCTBAMH M B3aUMOIIPEBPAILIEHUSIMU KapOOHATOB U THIPOKapOOHATOB.
e (O3HakomIleHHE C BUaMHU cTekia (paboTa ¢ kotekuue «CTeKI0 U U3eNus U3 CTEKIIa
IIpakTuyeckue 3aHATHS:
e [lomyuyenue okcumaa yriepoaa (IV) u uzydenue ero cBoicTB. PacriozHaBanue kapOOHATOB.
Konmponsnas paboma Ne2 no memam «Kuciopoo u cepay, «Azom u ¢pocghopr, « Yenepoo u kpemrnuily.

Tema 6.00uue ceoiicmea memannog
[Tonoxenne wmetamioB B IICXD. Merannnueckas cBsi3b. Du3Wueckue CBOMCTBA METAJJIOB.

XUMUYECKUE CBOWCTBA MeTANIOB. Psin Hampsbkenust MetaiioB. lllemounsie meramnel. Haxoxnenue B
MpUpoJie, CBOWCTBAa W mNpuMeHeHwe. Kampiuii m ero coemuHeHus. JKeCTKOCTh BOJBI M CIHOCOOBI €€
yCTpaHeHHs. AJFOMUHUN: (DU3NYECKHE W XUMHUYECKHE CBOWCTBA. AMQOTEPHOCTh OKCHIA M THAPOKCH]IA
amroMuHus. JKene3o: HaxoxkJaeHHWe B Ipupoje U cBorcTBa. OKcHIbI, THAPOKCUILI M coym skene3a (II) u
xene3a (III). Tlomstme o wmeramnypruu. CrocoObl monydeHHs: MerauioB. [IpoGmeMbl 0€30TXO0IHOTO
MIPOU3BOJICTBA B METAJUTYPIHH U OXpaHa OKpy»karouiei cpebl. CriiaBbl, UX TPUMEHEHUE.
JlabopaTopHble ONBITHI:

e Paccmotpenue 06pa3iioB MeTaIOB

e BzaumopeiicTBue METaIIIOB ¢ PACTBOPAMHU COJIEH.

e [lomyuenue runpoxcuoB xenesa (II), (II1) u B3aumomecTBrE UX ¢ KUCIOTaMHU.
IIpakTuyeckue 3aHATHS:

e Pemienue 3xcnepuMeHTaNbHBIX 33/1a4 M0 TeMe «MeTallibl ¥ KX COeTUHEHUS»
Konumponvnas paboma Ne3 no meme «Memannvt u ux coeOurneHus»

Tema 7. Ilepeonauanvhvie npedcmagienus 00 OpeanuuecKux 6euiecmeax.
Beseoenue ¢ opeanuueckyro xumuio

[lepBoHavasibHBIE CBEJIEHHS O CTPOCHUH OPraHMYECKUX BellecTB. [1010KeHUs TEOPUU OPTraHUYECKUX
coenuaeHnii A.M. bByrnepoBa. M3omepus. VYmpoimieHHas KiacCH(UKAIASA OPraHUYECKUX COCTMHCHHI.
[Ipenensuble yrieBomopoabl. IlpeacraBurenu, Qu3MYecKue M XUMHUYECKHE CBONCTBA, NPUMEHEHHE.
Hemnpenenpabie yriaeBogaopoabl. DTWICH: (pU3WYeCKUe W XMMHUYECKHE CBOWCTBa. AneTuiieH. J[MeHOBbIE
yrieBoopoasl. IToHATHS 0 nuMKIMuYeckux yriaeojopoaax. lIpupoaHble MCTOUYHHMKHM YIVIEBOJOPOJOB, HX
3HAYUMOCTD. 3aluTa aTMOC(HEpPHOTro Bo3ayXa OT 3arps3HeHuil. OTHOATOMHBIE CIIUPTHL. METaHON U ATaHON:
¢du3nonornueckoe NeUCTBUE Ha OpraHU3M YeloBeKa. MHOTOATOMHBIE CIIUPTHI. DTUICHIIIMKOIb, TIIHIICPUH.
KapOoHoBbie KHCIOTHI. MypaBbUHAsi M YKCYCHasi KHUCIOTHI. Briciime kapOOHOBBIE KUCIOTHL. CIOXKHBIC
a¢upsl. XKupsl. buonornueckas pons xupoB. ['Moko3a, caxaposa, Kpaxmall U 1eurroio3a. Haxoxaenue B
npupone. buonormueckas ponb. benku. CoctaB u Ouonoruyeckass poib. [lomumepst. IlommsTmiew,
MTOJIMIPONUJIEH, TOJUBUHWIXJIOPHU.
JlaGopaTopHble onbITHI: 3HAKOMCTBO C 0Opa3llaMH JIEKApCTBEHHBIX MTPEMapaToB



KanennapHo- TemaTuyeckoe miiaHupoBaHue 9 Kiacc

No Kou-
ypo_Ka HaumenoBanue pasnena. Tema ypoka BO Hara [Ipumeyanue
4acoB
IToBTOpPEHHE OCHOBHBIX BONPOCOB Kypca 8 Kjacca 6
1 IIepnonnueckas cucrema xum. 3yeMeHToB [1. 1. Menneneesa 1
2 [Tepuonnueckas cucrema xum. snemeHToB 1. 1. Menneneera 1
3 XumMmuueckas CBS3b 1
4 Xumuyeckas cBsizb. CTpOEHHE BEIIECTBA 1
5 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 1
6 Pacuérel N0 XUMHUYECKUM YpaBHEHUAM 1
Teopus 371eKTPOJIMTHIECKON TUCCOIHALIMA 12
7 DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. 1
Hucconmanus BemecTs. CTENeHb AIEKTPOIUTHIECKON 1
JTUCCOTTHAITIT
9 Peaknuu moHHOTO OOMEHA 1
10 | Peaknuu HMOHHOTO OOMEHa. 1
11 | Pacy€Tsl o ypaBHEHHSI XUM.peaKiuii( Ha N30BITOK) 1
12 OKHCIUTENBHO - BOCCTAHOBUTEJIbHBIE PEAKIIUN 1
13 | OKUCIUTENBHO - BOCCTAHOBUTEIIBHBIE PEAKIIHH. 1
14 | XuMHU4YeCKHE CBOMCTBA KHCJIOT, OCHOBaHMH B cBeTe TO/I. 1
15 XUMUUYeCKHe CBOMCTBA KHCJIOT, OCHOBAaHMM, COJICH B CBETE 1
TO/I.
16 | 'maponus coneit 1
17 ITP 1 "Pemenue skciepuMeHTIbHBIX 33724 110 Teme TOJ[" 1
18 | O6o0mmenue u cucTremMaTu3amnus 3HaHui 1Mo Teme: « T J1». 1
Kontponbnas pabota
IMoarpynna kucjaopoaa 5
19 | O6mas xapakTepucTiKa NOArpymIbl Kuciopoaa. Cepa. 1
20 CoennHeHus cepbl 1
21 | CoenuHeHus cepsl. 1
22 | CepHad KUCIIOTa U €€ COU 1
23 [TP 2 "Pemenune skCiepuMeHTAIbHBIX 33/1a4 110 Teme " 1
Kucnopon u cepa"
OcHOBHbBIE 3aKOHOMEPHOCTH XHMHUYECKHUX pPeaKuuii 3
24 CkopocTh xuM. Peakuiuu. Y ciIoBHS XUM. peakiui. 1
KaranuzaTopsl
25 | BoluncneHus 1o XMMHUYECKUM YPaBHEHUAM 1
26 XHUMHUYECKOE paBHOBECHE. Y CIIOBUS €0 CMellleHusl Perienue 1
3a/1a4
Hoarpynna a3ora 11
27 | Ob6miast xapaKTepuCcTHKa 3JIEMEHTHI TJIaBHOK moArpym V 1

rpynnsl. A30T

28

AMmuak. Pusndeckre 1 XUMUYECKHUE CBOMCTBA




29

Conu aMMOHUA

30 Pemenue 3amau ( onpezaeneHne MacCOBOM J0JM BBIXO/Ia 1
MPOJIYKTa PEaKIMK OT TEOPETUUYECKH BO3MOXKHOTIO).
31 | AzotHas kucinota. Ctpoenue. CBOICTBa. 1
32 | Conmu ammonusi. Hutpatel 1
33 | ILp. 3 "l[lony4yeHue ammMuaka 1 U3y4eHue ero cBoicrea" 1
34 | ®ochop u ero coenuHEHHS 1
35 | MunepanbHbIe yI0OpeHHs 1
36 | IIP 4 "Onpenenenne MUHEpaIbHBIX yr1oOpeHuit" 1
37 O06001IeHre U cucTeMaTh3aus 3HaHui 1o TeMe "A30T U 1
hocop”
IMoarpynna yriaepoaa 9
38 | Obmas xapakTepucTUKa MOATPYIIIBI yriepoaa. Y TJIepoa 1
39 Okcuppl yraepoaa . 1
40 | YronwHas kuciota. Kapbonartel. Kpyrosopor yrieposa B 1
pHupoe
41 Pemrenue 3agau 1
42 | I[IP5 "Monyuenue oxcuaa yriaepoaa (IV), uzydenue ero 1
cBoiicTB. PacrioznaBanue kapOboHaToB"
43 Kpewmuuii, ero coequnenus. 1
44 | KpemHueBas kuciora u ee cosd. CunmkaTHas 1
MIPOMBIIIIJIEHHOCTh
45 | O606meHue u moBTOop TeM A30T u docdop, Yriepoa u 1
KpPEMHHUI
46 | KonrponbHas pabora Ne 2 1
O01mme CBOMCTBA METALJIOB 2
47 [Tonoxenune meran. B [ICXD JI.M.MenneneeBa. O0mias xap- 1
Ka METaJIJIOB.
48 XHUMUYECKUE CBOMCTBA METAIIOB. Psii HanpsKeHUit 1
METaJIJIOB
Mertanabl raasaeix noarpynn  I-III rpynm IIC 4
JA.A.Menpneneena.
49 [Ilenounbie Metamnel. Haxoxaenue B npupojae. Puzndeckue 1
U XUM. cBoiicTBa. [IpumeneHnne
50 Illenouno3zemMenbHbIe MeTaIbl. Kanblinili U €ero coeTMHEHUS 1
51 | Anromunuid, cBOMCTBa, aM()OTEPHOCTH 1
52 | I1P 6 "PemieHue sKCIIEpUMEHTAIbHBIX 3a/a4 110 TEME 1
"Onementsl 1-3 rpynn [ICM"
Keneso- asaement IIC JI.M.MenaesieeBa 3
53 | XKeneso u ero coequnenus. [Ipaktukym 1
54 Oxkcuibl, TUIPOOKCHUBI, COJIU Keje3a 1
55 [1.P.7 "Peuienune skCiepuMEHTAIbHBIX 3aJ1a4 110 TEME: 1
« MeTaiisl ¥ UX COSIUHEHUSY"
IIpombilIeHHBbIE CIIOCOOBI MOTY4YeHHS METAJIJIOB 3
56 | [lonstue o meTamnyprud. Metajuibl B COBpEMEHHON TEXHUKE. 1
57 | O6o6wmenne u MoBTOp Marepuaia " MeTaibl U uxX 1




coenuaeHud"

58 Cucrematuzanms 3HaHHH 1o TeMe " MeTajuibl M UX 1
coenunenus" KonrponpHas padota Ne 3
Oprananyeckne coeiUHEHUs 8
59 | MHoroo6pasue opraHu4ecKiX BEIIeCTB 1
60 | IIpenenbHble, HETIPEAETBHBIE YTIEBOIOPOIbI. 1
61 | [IpupogHbie HICTOYHUKH YTIIEBOJOPOJIOB. 1
62 OnHOAaTOMHBIE U MHOTOATOMHBIE CITUPTHI 1
63 | Kupsl. MypaBbrHas1, yKCyCcHas KHUCJI0Ta. Beiciime 1
KapOOHOBBIE KHCIIOTHI
64 | YrueBoibl, HAXOXKACHUE B IPUPOJIE, OMOJIOTHYECKas pOJIb 1
65 | benku- 6unonomumepsl. DepMeHTHL. ['OpMOHBI 1
66 | [Tomumepsl. IIpumenenue. 1
67-68 | O0oO0IIEeHNE U CUCTeMaTH3aIMsl 3HAHUH 110 Kypcy 8-9 2

KJIaCCOB






