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1.IIOACHUTEJIBHASA 3AIIMCKA

[IpumepHas nmporpamMma o XUMHUU JIJIsl OCHOBHOM HIKOJIBI COCTaBlieHa Ha ocHOBe DyHIaMEHTaIbHOTO
sapa coaepkaHusi oOmero oOpa3oBaHUsT W TpeOOBaHMU K pe3yJbTaTaM OCHOBHOTO OOIIETO
oOpa3oBaHMs, TMPEACTABICHHBIX B (eAepaibHOM TOCYJapCTBEHHOM O0pa30oBaTENbHOM CTaHAApTe
o0miero o6pa3oBaHus BTOPOTO MOKOJICHUs. B Hel Takyke yYHTBHIBAIOTCS OCHOBHBIC UJCH M MOJOXKECHHS
IporpamMMbl pa3BUTHA U (HOPMHUPOBAHUS YHUBEPCAIbHBIX YUYEOHBIX JEHCTBHHA IJIsi OCHOBHOTO OOIIETo
o0pa3oBaHMs, COOJIIOJAeTCS MPEEeMCTBEHHOCTh C NPUMEPHBIMU IPOrpaMMaMH HayalbHOTO OOIIEro
oOpa3oBaHwUs.

Paboyas mporpamma OCHOBHOTO 00111ero 00pazoBaHus, pa3paboTaHa Ha OCHOBE :

— ®enepanphblii 3akoH «O06 obpasosanuu B Poccuiickoit denepanum» ot 29.12. 2012 1. Ne 273-D3;

— Ilpuka3 MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @eneparum ot 17.12.2010 Ne 1897 (pen. ot
29.12.2014) "OO yTBepXkJAe€HUUM U BBEICHMM B JeiicTBUE (eaepaIbHOr0 TIOCYyIapCTBEHHOIO
00pa30BaTeIbHOrO CTaHIapTa OCHOBHOTO 00IIero oopazoBanus';

— Ilpuka3z MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eaepamuu ot 31 gexadbps 2015 . Ne 1577
«O BHeceHUU M3MEHEHHH B (elepalibHbIil TOCYIapCTBEHHBIH 00pa30BaTeNbHbIN CTaHAAPT OCHOBHOTO
obmiero o0pa3oBaHuWs, YTBEPkKACHHBIN NpHKa3oM MuHUCTEpcTBa 00pa3oBaHus M Haykd Poccuiickoit
®Oenepanuu ot 17 gexadps 2010 . No 1897»;

— IIporpammsbl 001mieoOpa3oBaTeNbHBIX YyupexaeHui «Xumus» 8-9 kmaccel. ABTOp mporpammsl H.H.
I'apa.M.: «IIpocBemenne»,2013r.

Jlnst peanuzanuu pabodeid yaeOHOU mporpamMmel ucnoiszyercs Y MK:

I''E. Pymuruc,®.I'.®enpaman. Xumus §; y4eOHHK i1 001Ie00pa3oBaTEeNbHBIX YUPESKICHUH. -
M.:Ilpocsemienue, 2016

I''E. Pymutuc,®.I.®enpaman. Xumus 9; ydeOHUK s 0011eoOpa3oBaTeNbHBIX YUpEXKICHUH. -
M.:Ilpocsemenue, 2017

OnextpoHHoe npuioxenue K yueOnuky I'.E. Pymsuruc,®.I'.®enpaman. 8 kiacc.

DnektpoHHoe npuioxkenne Kk yueonuky ['.E. Pymsutuc,®.I".®enpaman. 9 kiacc.

B y4eOHOM mutaHe Ha M3yYeHHWE XMMHH B OCHOBHOM IIKOJIE OTBOJUTCS 2 yUEOHBIX Yaca B HEACIIO B
TeyeHne AByXx JeT — B 8 (70 wacoB B rom), B 9 kmacce (68 uwacoB B rox). Mroro 138 wuacos.

Cucrema 3HaHUN TOTOBUT yYAIIUXCS K MPOMEXKYTOUHOM arrectamu. [I[pomexyTodHas aTTecTaus
MIPOXOTUT B JOPME UTOTOBOI KOHTPOIBHOM paboThl. KpoMe TOro K TpaAUIIMOHHBIM BOIIPOCAM U 33IaHUSIM
n00aBIIeHBI 3a/laHus, COOTBETCTBYIoITME EI'D, uTO Maet rapaHTUioO Ka4eCTBEHHON MOATOTOBKHU K
aTTecTalluy, B TOM 4ucie B popme EMMHOro rocyjapcTBEHHOTO 9K3aMeHa.

2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA KYPCA XUMUHU

8 kiace

JInyHOCTHBIE YHUBEpPCAJIbHbIE YUeOHblIe AelicTBUS

B paMkax KOTHUTUBHOTO KOMIIOHEHTA Oy IyT ChOPMHPOBAHBI:

- 9KOJIOTHYECKOE CO3HAHKE, MPU3HAHNE BHICOKOM IIEHHOCTH KU3HU BO BCEX €€ TIPOSBIICHHSIX;
-3HAHUE OCHOBHBIX MPUHITUIIOB U MIPABHJI OTHOIICHHUS K IPUPOJIE;

-3HAHUE OCHOB 3/I0POBOT0 00pa3a KU3HH U 3/I0POBLE COEPETAIONINX TEXHOJIOTH; MPaBUIl MOBEACHUS
B UPE3BbIYaNHBIX CUTyaLUAX.



B pamkax 1eHHOCTHOT0 ¥ YMOIMOHAJBLHOT0 KOMIIOHEHTOB OyIyT C(hOPMHUPOBAHBI:

- YBaXCHHE K IICHHOCTSIM CEMbH, JTF0OOBb K MPUPOJIC, TPU3HAHUE [ICHHOCTH 3I0POBbS, CBOCTO H
JPYTHX JIIOJIeH, ONITUMU3M B BOCIIPUSTUU MUDA;

-MOTPeOHOCTh B CAMOBBIPAXKEHUU U CaMOpealIn3allii, COLUaIbHOM MPU3HAHUH;

- MO3UTUBHAsI MOpaJbHasi CAMOOIIEHKA U MOpaJbHbIE UyYBCTBA — YYBCTBO T'OPJOCTHU MIPHU CIETOBAHUU
MOpaJbHBIM HOpMaM, MepeKUBaHUE CThIIa U BUHBI IIPH UX HAPYIICHUH.

B pamkax nesiTeIbHOCTHOTO (MOBEIEHYECKOr0) KOMIOHEHTa Oy 1yT c(hOPMUPOBAHBI:

- TOTOBHOCTH U CITIOCOOHOCTH K BBIMIOTHEHUIO HOPM U TPEOOBaHM IIKOJIBHOMN KU3HH, TIPAB U
00sI3aHHOCTEH YUCHHKA;

- TOTOBHOCTH K BBIOOpY MPOGUIBEHOTO 00pa30BaHusI.

Yuenuk nonyuum eozmooicnocmo 0nst popmuposanus.:

- BbIPAICEHHOU YCMOUYUBOT YYUeOHO-NO3HABAMENLHOU MOMUBAYUU U UHMEPeCd K YUEeHUIO;

- 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,

-a0eK8amHoll NO3UMUBHOU CAMOOYEHKU U A-KoHyenyuu,

MertanpeaMeTHble pe3yJibTaThI

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Y4yeHuK Hay4quTCs:

- [IeJIeTI0JIaraHunIo, BKIT0UYAs IOCTAHOBKY HOBBIX IIEJICH, TPeoOpa3oBaHne PAKTHUSCKOH 3a1a9u B
MO03HABATENIbHYIO;

- CaMOCTOATEIbHO aHAIM3UPOBATH YCIOBUS JOCTHKEHHUS 11€JTM Ha OCHOBE y4€Ta BbIIEJICHHBIX
y4UTEIEeM OPUEHTUPOB JEHCTBUS B HOBOM YUeOHOM MaTepuae;

- IJITAHUPOBATH MYTH JOCTHXKECHUS 1IETIeH;

- YCTaHABJIUBATH 1EJICBBIC TPUOPUTETHI,

-YMETh CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

- OCYIIECTBIISITh KOHCTATUPYIOUINI U MPEIBOCXHUIIAONINI KOHTPOIB TI0 PE3YyJIbTaTy U 1O
Croco0y JEeUCTBHUS; aKTyaTbHBIH KOHTPOJIb Ha YPOBHE MTPOU3BOJILHOTO BHUMAHHS,

- aJICKBaTHO CAMOCTOSITEIILHO OIICHUBATH NMPABUIIBHOCTh BBITIOJTHCHUS JICHCTBYSI H BHOCUTH
He0o0X0uMble KOPPEKTUBBI B UCIIOJIHEHHE KaK B KOHIIE JEHCTBUS, TaK U MO X0y €To
peanuzaiuy;

- OCHOBaM MPOTHO3UPOBAHUS KaK MPEABHUICHUS Oy IyIUX COOBITHIA U pa3BUTHS MpoIlecca.
Yuenuk nonyuum eosmoorcnocmo nayuumsca:

- CAMOCMOAMENbHO CIMABUMb HOBblE YYeOHble Yeau U 3a0ayl;

- NpU NIAHUPOBAHUU OOCMUICEHUS Yelell CAMOCOAMENbHO U AOeK8AMHO YYUMbI8AMb YCI08UL U
cpeocmaa ux O0CMuUNICeHUs;

- 8bl0CIAMb AILMEPHAMUBHBIE CNOCOObL OOCMUNCEHUS Yeau U blOupams Haubonee
aghghexmugnwiii cnocob;

- OCHO8AM camopezynayuu 8 y4eOHOU U NO3HABAMENbHOU 0esmelbHOCIU 8 hopMe 0CO3ZHAHHO20
VAPAasaeHUs. COUM NOBeOeHUEM U 0esTMeNbHOCIbIO, HANPABGIEHHOU HA 00CMUMNCEHUe
NOCMABNIEHHbIX Yeaell;

- 0CYWecmsisims NO3HABAMENbHYIO peeKCUI0 8 OMHOWEHUU 0eticmEUll NO peleHUI0 Y4eOHbIX U
NO3HABAMENbHBIX 340aY,

- A0eKBAMHO OYEHUBAMb 0OBEKMUBHYIO MPYOHOCMb KAK Mepy Pakmuiecko2o uiu
npeononazaemozo pacxooa pecypcos Ha peuleHue 3a0ayil;

- A0eK8AMHO OYEHUBAMb C80U BOZMONCHOCHU OOCIUINCEHUS YellU ONPeOelEéHHOU CIONCHOCTU &
PA3IUYHBIX chepax camocmosmenbHOU 0esimelbHOCU;

- OCHOBAM CAMOpe2YNAYUY IMOYUOHAILHBIX COCMOAHULL

- npunazamo 80.J1e8vle YCUNUS U NPe000ae8amb MPYOHOCU U NPENSIMCcmeus Ha nymu
docmudicenus yeneu.



KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIEC YUeOHbIE 1eCTBHA
Y4yeHuK Hay4quTCs:

- YYUTBIBATh pa3HbIe MHCHHUS M CTPEMHUTHCS K KOOPIMHAIIUY Pa3IMYHBIX MTO3UINN B
COTPYHUYECTBE;

- hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO, APTYMEHTUPOBATh U KOOPIUHUPOBATH €€ ¢
MO3UIIUSAMU TTAPTHEPOB B COTPYAHUYECCTBE NIPU BBIPAOOTKE OOIIETO PEIICHHUS B COBMECTHOM
NesITeTbHOCTH;

- yCTaHABJIMBATh M CPABHUBATH PA3HbIE TOUKHU 3PEHUS, MIPEKAC YeM IPUHUMATD PELICHUS U
JIeJIaTh BBIOOD;

- apryMEHTHPOBATh CBOIO TOUKY 3PEHUS, CIOPUTH U OTCTaWBATh CBOIO TO3HIINIO HE BPAXKICOHBIM
JUTsI OTIIIOHEHTOB 00pa3zoM;

- 3aJ1aBaTh BOIPOCHI, HEOOXOAUMBIE JJIsl OPTaHU3aIMH COOCTBEHHOU JESITEIbHOCTH U
COTPYJAHUYECTBA C MAPTHEPOM;

- OCYIIECTBIISITh B3aUMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYTHUUECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

- aJICKBaTHO HMCIIOJIb30BaTh PeUb JJIs IJIAHUPOBAHUS M PETYJISIIMH CBOCH JACSATEIbHOCTH;

OCYILECTBIISATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY EHCTBUI MapTHEPA, yMETh YOSKIaTh;

- paboTaTh B rpynme — yCTaHaBIUBaTh pabouue OTHOIIEHUS, 3P (HEKTUBHO COTPYAHNYATD U
CIIOCOOCTBOBATh MPOYKTUBHOM KOOTIEPAIINN; HHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH --
-POYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH;

- OCHOBaM KOMMYHUKAaTUBHOU pe(IICKCHH;

- HCTIOJIb30BATh a/ICKBATHBIC SI3BIKOBBIC CPEIICTBA [Tl OTOOPAXKEHUSI CBOUX UYBCTB, MBICIICH,
MOTHBOB U MTOTPEOHOCTEN;

- 0TOOpaXkaTh B peuu (OnucaHue, 0ObsICHEHNE) COIepKaHNe COBEPIIAEMBIX JICHCTBUN KaK B
(bopme rpoMKO COMAIM3UPOBAHHON peuH, TaK U B (opMe BHYTPEHHEN pPEUH.

Vuenux nomyyum 603M0HCHOCHb HAYUUMBCAL:

- Yuumul8ams u KOOPOUHUPOBAMb OMIUYHbIE OM COOCMBEHHOU NO3UYUU OPY2UX TH00ell, 8
compyoHuuecmae;

- YUUmMvl8ams pasHvle MHEHUsl U UHMepecsl U 0O0CHOBbI8AMb COOCMBEHHYIO NOZUYUIO,

- NOHUMAMb OMHOCUMENbHOCHb MHEHUL U NOOX0008 K PeuleHUu0 npooiembl,

- 0KA3bI8AMb NOOOEPAHCKY U COOCUCMBUE MEM, OM KO20 3a8UCUM O0CTUIICEHUE Yel 6
COBMECMHOU 0esIMeNbHOCIU,

- 0CYWecmensims KOMMYHUKAMUBHYIO pehlleKCUI0 KaK 0CO3HAHUE OCHOBAHUL COOCMBEHHbIX
Oeticmautl u Oeticmsuii Napmuepa;

- 8 npoyecce KOMMYHUKAYUY 00CMAMOYHO MOYHO, NOCIe008AMENLHO U NOTHO Nepedasams
napmuépy HeobXx00UMY0 UHGOPMAYUIO KAK OPUEHMUP Ol ROCMPOEHUs. 0eUCMBUsL;

-6CMYNnamu 6 Ouanoe, d MAKdice y4acmeo8ams 8 KOJIEKMUSHOM 00CYHcOeHUU npoodiem,
Y4acmeoeams 8 OUCKYCCUU U AP2YMEHMUPOBAMb CE8010 NOZUYUIO, 81A0eMb MOHOIO2UYECKOU U
ouano2uueckou opmamu peyu 8 COOmeemcmau ¢ SpamMmamudecKuMy U CUHMAKCUYeCKUMU
HOpMamu pOOHO20 A3bIKA,

-ycmpausams 3¢hghexmughvie cpynnogvle 00CyHcOeHUs: U 0becneyusams 0OMeH 3HAHUAMU
MeAHCOY UNeHAMU epYnNbl OJisk NPUHAMUSL P HEKMUBHBIX COBMECHHBIX PeUleHULL.
IMo3HaBaTebHBbIE yHHBeEPCAJIbHbIE YUeOHbIE TeliCTBUS
VY4eHuK Hay4yuTCH:

- OCHOBAM peaTu3aIliy MPOEKTHO-MCCIIeI0BATEIBCKON ICATEIIEHOCTH;
- IPOBOJIUTH HAOIIOJICHHE U SKCIIEPUMEHT ITOJT PYKOBOJICTBOM YUHTEIIS;

-OCYIICCTBIISITh PACHIMPEHHBII MOMCK HH(GOPMAIIMH C HCIIOJIB30BAaHHEM PECYypCOB OMOIMOTEK U
WNurepnera;



- CO3/1aBaTh M MPEOOPa30BBIBATH MOJICIIH U CXEMBI JJISl PEIICHUS 3a/1a4;

JIaBaTh OIpE/IETICHUE TOHATHIM;

-yCTaHaBJIUBaTh IPUYNHHO-CIIEICTBEHHBIE CBSI3H;

-0000111aTh MOHSITHUS — OCYILIECTBIIATDH JOTMUYECKYIO ONEPaLIMIO EPEX0/ia OT BUJOBBIX
-IIPU3HAKOB K POJIOBOMY MOHSATHIO, OT MOHATHS C MEHBIITUM 00bEMOM K MOHSTUIO C OOJBIINM
00BEMOM;

- OCYIIECTBIIATh CpaBHEHHE, CEPUAIIMIO U KITACCU(PUKAINIO, CAMOCTOATEIBHO BBIOUpast
OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX ONEpaluii;

-CTPOUTH KJIACCH(PHUKALNIO HA OCHOBE TUXOTOMUYECKOTO JICIIeHUs (Ha OCHOBE OTPHIIAHUS);

-CTPOUTH JIOTHUECKOE PACCy’KI€HUE, BKIIIOUAIOIIEE YCTAaHOBJIEHNE TPUUYNHHO-CIIEICTBEHHBIX
CBS3CI;

- O0BSCHATD SIBJICHUS, POLIECCHI, CBSI3U M OTHOILEHUS, BBISBIISIEMbIE B X0J1€ UCCIIEIOBAHMUS;

OCHOBaM 03HAaKOMHUTEIBHOTO, U3yYalOUIero, yCBauBaOIIETr0 U MOUCKOBOTO YTEHHUS.

Yuenux nonyuum 6osmoorcnocme Hayuumoca:

- OCHO8AM pehIeKCUBHO20 YMeHUs,

- cmasumu npoobaemy, apeymeHmuposamy e€ akmyaibHOCmb,

- CaMOCmMosamenbHoO NPo8OOUMs UCCIe008aAHUE HA OCHO8E NPUMEHEHUSl Memo008 HabIo0eHUs U
9KCnepumeHma,

- 8b1OBUSAMb 2UNOME3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCo8, 00bEKMOo8;

- 0p2aHU308b18aMb UCCIEO08AHUE C YETIbI0 NPOBEPKU UNOMES,

- delamov YMO3AKIOYeHUS (UHOYKMUBHOE U NO AHANO2UU) U 8b1800bl HA OCHOBE ap2yMeHMAayuu.
IIpenmeTHble pe3yJibTaThI
OcHOBHbIE MOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJICHUIT)
BrlnyckHUK Hay4uTCs:

- OTHCHIBATh CBOMCTBA TBEPABIX, JKUAKUX, TA3000pa3HBIX BEIIECTB, BBIIEISS X CYIIECTBEHHBIC
MPU3HAKU;

-XapaKTepU30BaTh BEIIECTBA [10 COCTaBY, CTPOEHUIO U CBOWCTBAaM, yCTaHABINBATh
MIPUYMHHOCIIECTBEHHBIE CBA3U MEXY JaHHBIMHM XapaKTEPUCTUKAMU BEIIECTBA;

- PacCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHATUN «aTOM», «MOJIEKYJIa», «XUMUYECKUI
3JEMEHT», KIIPOCTOE BELIECTBOY, «CIOAKHOE BEIIECTBOY, «BAJIEHTHOCTHY, UCIOJIb3YsI 3HAKOBYIO
CUCTEMY XHUMUH;

- 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TIOMOIILI0 XUMUUECKUX (HOPMYIT U CYIITHOCTh
XUMUYECKHUX PEAKLUN C TOMOIIBI0 XUMUYECKUX YPAaBHECHU;

- BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TAK)KE MAaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTa B COEAMHEHUAX JJISl OLIEHKH WX MPAKTUYECKON 3HAUMMOCTH;

9 knacc
JInuyHOCTHBIE YHMBepCcaJIbHbIe Y4eOHbIe NelicTBUS
B pamkax KOTHUTHBHOI0 KOMIIOHEHTA Oy1yT cpOPMHUPOBAHBI:

-3KO0JIOTMYECKOE CO3HAHME, IPU3HAHUE BBHICOKOM LIEHHOCTH KU3HH BO BCEX €€ MPOSIBICHUSAX;
3HAaHUE OCHOBHBIX IPUHIIMIIOB U MMPABUJI OTHOLIEHUS K PUPOJIE; 3HAHUE OCHOB 37J0POBOTO
o0pasa )KU3HH U 3I0pPOBbE COEPETAIONINX TEXHOJIOTUI; MPaBUJI TIOBEICHUS B Pe3BhIYANHBIX
CUTyaIUsX.

B pamkax 1eHHOCTHOTO ¥ IMOLMOHAIBLHOI0 KOMIIOHEHTOB OyAyT C(OPMUPOBAHBI:
- YBa)KEHHE K LIECHHOCTSIM CEMbH, JTF0O0Bb K MPUPOJE, TPU3HAHKIE LIEHHOCTH 3/I0POBbS, CBOETO U JPYTHUX
JI0JIeH, ONTUMU3M B BOCHPUSITHH MUPA;

-IIOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEATH3alliH, COIIMATLHOM MPU3HAHHH;
-II03UTHBHAs MOPAJIbHAs CAMOOLIEHKA M MOPAJIbHBIE YyBCTBA — YYBCTBO IT'OPIOCTH IIPU
CJIEOBaHUM MOPAJIBLHBIM HOpMaM, IIEPEKUBAHUE CTHIIa U BUHBI IIPU UX HAPYIIECHUU.

B paMkax aesiTeJJbHOCTHOTO (TI0BeIeHYeCKOr0) KOMIOHeHTa Oy1yT c(hOpMUPOBAHBI:



-TOTOBHOCTH M CITOCOOHOCTH K BBHITIOJTHECHHIO HOPM M TPEOOBAaHUH IIKOJIBHOW KU3HU, PaB U
00sI3aHHOCTEH YUCHHKA;
- TOTOBHOCTB K BBIOOpY MPOGUIBEHOTO 00pa30BaHusI.
Buinyckuux nonyuum 603modircHocms 01 hopmMupo8anus:
- BbIPAICEHHOU YCMOUYUBOT YUeOHO-NO3HABAMENLHOU MOMUBAYUU U UHMEPeCd K YUEeHUIO;
- 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,
- A0eK8amHOL NO3UMUBHOU CAMOOYEeHKU U H-KoHyenyuu,
MeTtanpeaMeTHble pe3yJIbTAThI
PeryisiTUBHbIE YHHBEpPCAJIbHbIE yUeOHbIE AelicTBUS
BrInycKHUK HAy4YUTCS:
-IIeJIenoIaraHnIo, BKIIIOUasi MOCTAHOBKY HOBBIX LieJIe, MpeoOpa3oBaHre MPAKTHUECKOH 3a7aui B
MO3HABATENbHYIO;
- CaMOCTOSATEIHHO aHAIM3UPOBATH YCIOBUS JOCTHKEHHS 1IETTM Ha OCHOBE Y4€Ta BIICJICHHBIX YUUTEIEM
OpPUEHTHPOB JCUCTBUSI B HOBOM y4eOHOM MaTepHae;
- IJITAHUPOBATH MYTH JOCTHKCHUS 11ETIeH;
- YCTaHABJIUBATH 1EJICBBIC IPUOPUTETHI,
- YMETh CAMOCTOSTEIILHO KOHTPOIHPOBATH CBOE BPEMSI M YIIPABIISATh UM;
- OCYIIECTBIISITh KOHCTATUPYIOUINI U MPEIBOCXHUIIAIONINI KOHTPOIB TI0 PE3YyJIbTaTy U IO
crocoOy AeWCTBUS; aKTyaIbHBIH KOHTPOIb HA YPOBHE MTPOU3BOJILHOTO BHUMAHHS,
-aJIEKBAaTHO CAMOCTOSITEITLHO OIICHUBATH MPABHUIIBHOCTD BBIMIOJTHCHUS JICHCTBHS H BHOCUTH
HE0OXO0IUMBbIC KOPPEKTHUBHI B UCTIOJTHCHHE KaK B KOHIIC JIEHCTBUS, TaK U IO X0y €T0
peanm3anym;
- OCHOBaM MPOTHO3UPOBAHUS KaK MMPEABUICHUS OYIyIUX COOBITHIA U Pa3BUTHS TpoIIecca.
Buinycknux nonyuum 803moxicHOCMb HAYYUMBCL:
- CaMOCmMoAmenbHO CMagums HOBble YueOHble Yeau U 3a0adu,;® NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80
8DeMeHHOU nepcneKxmuee;
- NpU NAAHUPOBAHUU OOCMUNCEHUS Yenell CAMOCNOAMENbHO U A0eK8AMHO YYUmvléamy YCi108Us
U cpeocmea ux O0CMUNCeHUA,
- gblOEIAAMb AIbMEPHAMUBHBIE CHOCOOBI OOCMUNCEHUS Yeau U 8bl0Upamsv Haubo.ee
aghghexmugnwiii cnocob;
-0CHO8AM camope2yiayuu 8 y4eOHOU U NO3HABAMENbHOU 0esIMelbHOCIU 8 YOpMe OCOZHAHHO20 YNPAGIeHUs
CB0OUM NOBeOeHUeM U OesAMeNbHOCMbIO, HANPAGIEeHHOU HA O0OCMUNCEHUEe NOCABNIEHHbIX Yelell,
- ocyulecmeisims NO3HABAMELHYIO peqhieKCUio 8 OMHOWEHUU 0elCMBULL N0 peuleHuio YieOHbIX U
NO3HABAMENLHBIX 340aY,
-a0eK8amuo OYeHUB8ams 00bEKMUBHYI0 MPYOHOCMb KAK Mepy (hakmuieckoeo uiu
npeononazaemozo pacxooa pecypcos Ha peulerue 3a0aji;
- A0eKBAMHO OYEHUBAMb CBOU BO3MONCHOCTU OOCIUNCEHUS Yel ONPEeOeNEHHOU CLONCHOCMU 8 PA3IUYHBIX
chepax camocmosmenvHoUu OesmerbHOCmU,
- OCHOBAM CAMOPe2YNAYUU IMOYUOHATLHBIX COCMOAHULL
-npunazamo 60.1e8vie YCUlUsA U npeo0onesams mpyoHoCmu U nPensmcmeus Ha nymu
docmudiceHus yenel.
KoMMyHnKaTHBHBIE yHUBepPCAJIbHbIEC YUeOHbIE 1eCTBHA
BBITTyCKHUK HAy4YUTCS:
-YYUTHIBAThH Pa3HbIC MHCHHSI M CTPEMHTBCS K KOOPIMHAIIUYU PA3IIUIHBIX ITO3UIIUH B
COTPYIHUIECTBE;
- (opmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, ApTYMEHTUPOBATh U KOOPAUHUPOBATDH €€ C TO3ULUSIMHU
NapTHEPOB B COTPYAHUUYECTBE MPHU BbIPaOOTKE OOILEro PelIeHUs] B COBMECTHOM J1€ATEIbHOCTH;
- YCTaHaBJIUBATh U CPABHUBATh Pa3Hble TOUKH 3PEHUS, IPEKIE YeM IPUHUMATh PELICHUS U
JienaTh BBIOOD;
-apryMEHTUPOBATh CBOIO TOUKY 3PEHUs, CHOPUTh U OTCTaWBATh CBOIO MO3UIIMIO HE BPaXA€OHBIM IS
OTTIIOHEHTOB 00Pa30M;



-33/1aBaTh BOIIPOCKI, HEOOXOUMBIC JISI OPTaHU3AIMH COOCTBEHHOU JACATSIIEHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

-OCYIIECTBIISATh B3aUMHBIA KOHTPOJIb U OKa3bIBATh B COTPYTHUYECTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb;

-aJICKBATHO HMCIIOJIb30BaTh PeUb /IS INITAHUPOBAHUS M PETYJISIIUH CBOCH JCSITEIBHOCTH;

-OpraHU30BbIBATh U IUIAHUPOBATH Y4EOHOE COTPYAHHYECTBO C YUUTEIIEM H CBEPCTHHUKAMH,
-OTPEENATh e U (PYHKITUN YYaCTHHUKOB, CIIOCOOBI B3aUMOICHCTBUS; TFIAHUPOBATH OOITHE CIIOCOOBI
paboTHI;

-OCYIIECTBIISITh KOHTPOJIb, KOPPEKITUIO, OIICHKY JACUCTBHUI MapTHEPA, yMETh yOCKIaTh;

-paboTaTh B rpyIe — yCTaHABJIMBATh paboune OTHOIICHUS, 3)(HEKTUBHO COTPYTHHYATD U
-CII0COOCTBOBATh MPOAYKTUBHON KOOTIECPAIMH;, HHTETPUPOBATHLCS B IPYIIITY CBEPCTHUKOB U
CTPOUTH MPOTYKTHBHOE B3aMMOJCHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMU;

- OCHOBaM KOMMYHUKAaTUBHOU pe(IICKCHH;
- HCTIOJIb30BAaTh aJICKBATHBIC S3BIKOBBIC CPEJICTBA [Tl OTOOPAXKEHUSI CBOUX UYBCTB, MBICIICH,
MOTHBOB U MTOTPEOHOCTEN;

-oToOpakaTh B peuu (onmucaHue, 00bICHEHUE) COIePKAHNE COBEPIIIAEMBIX ICHCTBUHN KaK B
(bopme rpoMKO COMAIM3UPOBAHHON peuH, TaK U B (opMe BHYTPEHHEN pPEUH.

Buinycknux noayuum 603mMoMCHOCMb HAYUUMbCA:

-yuUmMbI8ams U KOOPOUHUPOBAMb OMAUYHBIE O COOCMBEHHOU NO3UYUU OPY2UX TI00el, 8
compyoHuuecmae;

- YUUmMbvl8ams pasHvle MHEHUsl U UHMepecsl U 000CHOBbIEAMb COOCMBEHHYIO NOZUYUIO,

NOHUMAMb OMHOCUMENbHOCb MHEHULL U NOOX0008 K PeueHUio npooiembl;

- NPOOYKMUBHO pa3peulams KOHQIUKMbL HA OCHOBE YUEMA UHMEPeCco8 U NOZUYUL 8CeX
VUACMHUKO8, NOUCKA U OYEHKU ATbINEePHAMUBHBIX CNOCOO08 pa3peueHst KOHQIUKMOB,
-00206apUBAMbCSL U NPUXOOUMb K 00UIeMY DeULEHUIO 8 COBMECTHOU 0esIMEbHOCMU, 8 MOM YUC/e 8
cumyayuu CmoaKHOBEeHUs UHMEPECos;

-Opams Ha cebs UHUYUAMUBY 8 OP2AHUAYUU COBMECTHO20 0elUcmeus (0e080¢e TUudepcmeo);
- 0KA3b18aMb NOOOEPAHCKY U COOCUCMBUE MeM, OM K020 3a8UCUM 00CUdICEHUe Yel 8
COBMECMHOU OesiMelbHOCMIUL,

- 0CYWecmessims KOMMYHUKAMUBHYIO PelleKCUI0 KaK 0CO3ZHAHUe OCHOBAHUL COOCMBEHHbIX
Oelicmsuii u Oelcmeuil NapmHéepa;

- 8 npoyecce KOMMYHUKAYUU 00CMAMOYHO MOYHO, NOCIE008AMENLHO U NOTHO NEPedasanbs
napmuépy Heobx00UMY0 UHGOPMAYUIO KAK OPUEHMUP 015 ROCMPOeHUs. OeUCMBUsL;

-6CMynamov 6 Ouanoe, @ MaKdice yuacmeo8ams 6 KOJIEKMUSHOM 00CYHcOeHuU npoobiem,
-yuacmeo8ams 8 OUCKYCCUU U apeyMeHmupo8ams c8010 NO3UYUIO, 81A0eMb MOHOL02UYECKOU U
ouanozsuueckou hopmamu peyu 8 COOmeemcmsul ¢ SpAMMAMU4ecKUMY U CUHMAKCUYeCKUMU HOPMAMU
POOHO20 A3bIKA,

-ycmpausamo 3¢hghekmushvie cpynnogvle 00CyHcOeHUs: U 0becneyusams 0OMeH 3HAHUAMU
MedHCOY UNeHaAMU epYynnbl OJisl NPUHAMUSL IDDEKMUBHBIX COBMECMHBIX PeUleHUll;

-8 COBMECMHOT 0esIMeNbHOCMU YEMKO OPMYIUPOBAMb Yeau epynnbl U NO38ONAMb €€
VUACMHUKAM NPOABTIAMb COOCMEEHHYI0 SHEP2UIO OJis OOCHUICEHUS FMUX YeJlell.
IMo3HaBaTebHBbIE YyHHBePCAJIbHbIE YUeOHbIE TeliCTBUS
BBITTyCKHUK HAy4YUTCS:

-OCHOBaM peaJIn3alliy MPOEKTHO-UCCIIETOBATEILCKON ACITETHHOCTH;

-IIPOBOJIUTH HAOIOCHHUE U DKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHUTEIIS;

- OCYHIECTBIIATh PACIIMPEHHBIN MOUCK WHPOPMAIINHU C HCTIOIB30BAHUEM pecypcoB OubimoTek u MHTepHeTa;
- CO3/1aBaTh ¥ MPEoOPa30BHIBATH MOJICIH U CXEMBI JIJISl PEIICHUS 3a/1a4;

- OCYIIECTBIISITH BEIOOP Hanbosee 3pHEeKTUBHBIX CITIOCOO0B PEIICHUS 3a71a4 B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHIA;

- IaBaTh OINPE/ICIICHNE TIOHITHSIM;

-yCTaHABJIMBATh PUIMHHO-CJICICTBCHHBIC CBSI3H;



-OCYIIECTBIIATH JJOTHYECKYIO OTIEPAIHIO YCTAHOBICHUS POJIOBHIOBBIX OTHOIICHHIA,
OTpaHUYCHUE MTOHSTHUS;

-00001aTh MOHATUS — OCYIIECTBIIATH JIOTUYECKYIO OTIEPAIINIO TIEPEX0/1a OT BUIOBBIX
IIPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHATHS ¢ MEHBIIUM 00BEMOM K IOHATHIO ¢ OOJIBIINM 00BEMOM;
-OCYLIECTBJIATh CPAaBHEHUE, KIAaCCU(UKALIMIO, CAMOCTOSITEIbHO BBIOMPAsi OCHOBAHUS U KPUTEPHUH IS
YKa3aHHBIX JJOTMUECKUX OINEpaLuii;

-CTPOUTH KJIACCU(PUKALMIO HA OCHOBE IUXOTOMUYECKOTO JIeJIeHUs (HA OCHOBE OTPULIAHUS );* CTPOUTh
JIOTHYECKOE PACCY’KICHNE, BKIIIOUYAIOIIEe YCTAaHOBIEHNE IPUUYNHHO-CIIEACTBEHHBIX

CBSI3CH;

- OOBSICHATD SIBJICHHUS, POLIECCHI, CBSI3U U OTHOILIECHMS, BBIBIISIEMbBIE B XO/I€ UCCIIEJOBAHUS;
- OCHOBaM 03HAaKOMMTEJIBHOT0, 3yYaIOIIero, yCBauBaIOIIET0 U MIOMCKOBOTO YTCHHUS.
BoinyckHuk noxyuum 603MOoiCHOCMb HAYYUMbCA.

- OCHO8AM peheKCUBHO20 YMEHU,

-cmagumu npooaemy, ap2ymeHmuposamy e€ akmyaibHOCmb,

-CAMOCMOAMENbHO NPOBOOUMb UCCIE008AHUE HA OCHO8E NPUMEHEHUS MeMO0008 HaDII00eHUs U
9KCnepuMenma,

- 8b106U2AMb 2UNOME3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8, 0O0BEKMOB;

- OpP2aHU306bI6AMb UCCTIE008AHUE C YENbI0 NPOSEPKU 2UNOME3,

- 0enamo yMO3aKaOUeHUus (WUHOYKMUBHOE U NO AHAN02UL) U 8b1600bl HA OCHOBE AP2YMEHMAYUU.
BbInyCKHUK HAy4YnTCS:

-XapaKTepPHU30BaTh OCHOBHBIE METO/IbI MO3HAHMSA: HAOIIOACHNE, U3MEPEHNE,

HKCIICPUMEHT;

-ONHCHIBATh CBOMCTBA TBEPBIX, )KUIKUX, Ta3000pa3HBIX BEIICCTB, BHLACTISI HX
CYULIECTBEHHBIE IPU3HAKHY;

- PacKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKHUX MOHATHH «aTOM», «MOJIEKYJIa»,
«XUMHYECKHUH IEMEHT», KIIPOCTOE BELIECTBOY, «CI0KHOE BEILIECTBOY, «BAJCHTHOCTBY,
«XMMHYECKas peaKLysh», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUM;

- PacKpbIBaTh CMBICJI 3aKOHOB COXPaHEHHsI MAacChl BEILIECTB, TOCTOSIHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHOU TEOPUH;

- pa3nu4aTh XUMUYECKHUE U (PU3HUECKUE SIBIICHMS,;

-Ha3bIBaTh XMMHUYECKHE HJIEMEHTHI;

-ONpeeNATh COCTAB BEIIECTB M0 X (GOpMyIaMm;

-ONpeAeATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COETUHEHUSX;

-ONpeACATh TUIl XUMUUYECKUX PEeaKLnii;

-Ha3bIBaTh IPU3HAKH U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIMA;

-BBISIBJIATH IPU3HAKU, CBHJICTEILCTBYIOLINE O MPOTEKAHUHM XUMUYECKON peakIuy MpH
BBITTOJIHEHUH XUMHUYECKOTO OIIBITA;

-COCTaBJIATH (HOPMYJIbI OMHAPHBIX COCAMHEHUI;

- COCTaBJIAITh yPAaBHEHHS XUMUYECKHUX PEaKIuii;

-co0mro1aTh npaBuiia 6e30nacHoil paboThI IPH MPOBEACHUH OIBITOB;

-110J1b30BaThCsl TAOOPATOPHBIM 000PYIOBAaHUEM U T1OCYI0H;

-BBIYHCIISITh OTHOCUTENIEHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB;

-BBIYHCIISITH MAaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa 10 (popMyIie coeTnHeHMS;
-BBIYHCIISITH KOJIMYECTBO, 00BEM MIIM MAcCy BEIIECTBA MO KOJIMYECTBY, 00BEMY, Macce
peareHTOB WU MPOIYKTOB PEaKIH;

-XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA MIPOCTHIX BELIECTB: KUCIOPOAa
U BOJOPOJA;

-[10JTy4aTh, COOUPATh KUCIOPO U BOAOPOL;

-pacro3HaBaTh OMNBITHBIM IyTEM I'a3000pa3HbIE BELIECTBA: KUCIOPO/, BOJOPOL;
-pacKpbIBaTh CMBICI 3aKOHa ABOIajpo;

-pacKpbIBaTh CMBICI MOHATUH «TEMI0BOH 3(P(HEKT peakum», «MOJSPHBIH 00BEM»;



-XapaKTepru30BaTh (PU3MUECKUE U XUMUICECKUE CBOMCTBA BOIBI;
-pacKpbIBaTh CMBICI TIOHATHS «PACTBOPY;

- BBIYMCIISATH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPHI C ONPECTEHHON MaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA;
-Ha3bIBaTh COCANHEHUS N3YUYEHHBIX KJIACCOB HEOPTaHWYECKHUX BEIECTB;
-XapakTepru30oBaTh (U3NUYECKUE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUI, COJIEH;

-OIPEAENATh IPUHAJIEKHOCTD BEIIECTB K ONPEIEICHHOMY KJIACCY COEAMHEHU;
-COCTaBJISITh (POPMYJIBI HEOPTAHUYECKUX COSAMHEHUI N3YYEHHBIX KIIACCOB;

- IPOBOAUTH OIBITHI, TOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA N3YUEHHBIX KJIACCOB

HEOPraHUYECKHUX BEILECTB;

- pacro3HaBaTh OMBITHBIM IIYTEM PACTBOPBI KMCIIOT U IIEI0YEH 110 U3BMEHEHUIO OKPACKH

WHJUKATOPA;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXK/y KlacCaMd HEOPraHUYECKUX COECIMHEHUN;

- packpbiBath cMbIca [lepuoaudeckoro 3akona .M. Menneneesa;

- XapaKTepU30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOCHUEM U CBOMCTBAMU

HEMETAJJIOB,;

-IIPOBOJIUTH OTBITHI IO TTOTYYEHUI0, COOMPAHUIO U U3YUCHHIO XUMUIECKUX CBOHCTB

ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

- pacrmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YIJICKUCIIBIN ra3 1 aMMHaK;
XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH

METaJlJIOB;

- Ha3bIBaTh OPTAHMYECKUE BEIICCTBA 110 KX (OpMyJIie: METaH, 3TaH, STUJICH, METaHO,

ATaHOJ, MNIULEPHH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAas KUCJIOTa, CTeapUHOBAsk KUCJIOTA,

OJIEMHOBAsI KUCJIO0TA, TJIFOK033;

-OLICHMBATh BIUSHUE XMMUYECKOIO 3arpsAI3HEHUS OKPYIKAIOIIEH Cpeibl HA OpTaHU3M

YEJI0BEKa;

-rpaMOTHO 00paIIaThes ¢ BEUIECTBAMU B IOBCEAHEBHON KU3HU

- ONPEAEIIATh BO3MOXKHOCTbD ITPOTEKAHUS PEAKIMI HEKOTOPBIX MPEACTaBUTENEH

OpPraHWYECKUX BEUIECTB C KMCIOPOJAOM, BOJIOPOJAOM, METAITIAMU, OCHOBAHUSIMU, TAJIOT€HAMM.

BhInyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCS:

- 8b10BU2AMb U NPOBEPSAMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX

geuecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCIU 6CTYNAMb 8 XUMUYECKUe

peakyuu, o xapakmepe u npoOYKmax paziuyHulxX XUMU4eCKUX peakyuil;

-Xapaxkmepuzoeams eujecmea no cocmaegy, CMmpoeHuro U C8OUCMEAM, YCMAaHA8IUEAMb

NPUYUHHO-CLEOCMBEHHbIE CBA3U MeNHCOY OAHHBIMU XAPAKMEPUCTNIUKAMU 8eUjeCmB8a;
-COCMABAAMb MONEKYIAPHbIE U NOJIHbIE UOHHBLE YPAGHEHUA NO COKPAWEHHbIM UOHHBIM

VPAGHEHUAM,

-NPOCHO3UPOBAMb CHOCOOHOCMb Bewecmea NPOABIAMb OKUCIUMEbHbIE UTU

80CCMAHOBUMENbHBLE CEOLICMBA C YUEMOM CmeneHel OKUCTIeHUs I1eMEHMO08, 8X00AWUX 8 e20 COCMAs;
cOCMasnsims ypagHeHUs peakyuti, Coomeemcmasyouux nociedo8ameibHoCmu

npespawjeHuli Heop2aHUUeCcKUx 6euiecme pasiuyHblx Kiaccos,

- 8b10GUSAMb U NPOBEPSMb IKCNEPUMEHMATILHO 2UNOME3bL O Pe3YIbmamax

8030eticmaus pa3iuuHblX PaKmopos Ha U3MeHeHUue CKOPOCMU XUMUYECKOL peaKyuul;

UCNONIL3068aMb NPUOOPEemeHHble 3HAHUS 0I5 IKOJI02UYECKU SPAMOMHO20 NOBEOeHUs 8

oKpyaHcaroueli cpeoe;

- UCNONIL308AMb NPUOOPEmenHble KIoUegble KOMNeMeHYUU npu 6bINOJIHEHUU NPOEKMOo8

U Y4eOHO-UCCIe008aAMeNbCKUX 3A0aU NO U3YYEHUIO C8OLUCE, CNOC0008 NOTYYeHUs U

PACNO3HABANUS BeUieCms,;

- 00beKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeUYeCMBAX U XUMUYECKUX NPOYeCcCax,
KpUmMu4ecku OMHOCUMbCS K NCe80OHAYYUHOU UHGOpMayuu, HedobpoCco8eCmHol



peKiame 8 cpedcmaax Maccosou UHpopmayuu;

- 0CO3HABAMb 3HAYEHUE MEeOPEeMUYeCKUX SHAHUL N0 XUMUU OJis NPAKMUYECKOU

desimenbHOCMU Yeno8eKa;

- co30asams MoOenU U CXeMbl Ol peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0aY;

NOHUMAMb He0OX0OUMOCHb COONIO0EHUS NPEONUCAHULL, NPedla2aeMblX 8 UHCMPYKYUAX NO
UCNONIL30B8AHUIO 1eKAPCME, CPedcm8 ObIMo8oU XUMUU U Op.

®OPMUPOBAHUE UKT-KOMIIETEHTHOCTHU YYAIIUXCSH

KoMmyHukanus u conuaabHoe B3auMojeiicTBue

BrInycKHUK HAy4YUTCS:

* BBICTYTIATh C ayJUOBHICOTIOICPKKOM, BKIIIOUasi BEICTYIUICHHUE TIEpe]] AUCTAaHITMOHHOMN
ayIUTOPUEN;

* y4acTBOBAaTh B 00CYXJIEHUH (ayAMOBUACO(DOPYM, TEKCTOBBIN (OPYM) C UCTIOIH30BAHUEM
BO3MOXxHOcTer MHTEpHETA;

* HCIIOJIH30BAaTh BO3MOXHOCTH 3JIEKTPOHHOM MOYTHI A7l ”HPOPMAITMOHHOTO OOMEHa;

* BECTHU JIMYHBIN THEBHUK (OJI0T) ¢ UCIIOJIb30BaHUEM BO3MOXKHOCTEH MHTEepHeTa;

* OCYIIECTBIISITh 00pa30BaTEIbHOE B3aUMO/ICHCTBHE B MH(GOPMAIIMOHHOM IIPOCTPAHCTBE
00pa30BaTEeNBHOTO YUpexkAeHUS (TIOTyUYEHUE U BBITIOTHEHUE 3aIaHUI, TIOTyYeHUE
KOMMEHTapHeB, COBEPIICHCTBOBAHNUE CBOEH paboThI, (hopMHUpOBaHHE MOPTHOIHO);

* cOOMI0IaTh HOPMBI HHGOPMAITMOHHOHN KYJIBTYPhI, STUKU U TPaBa; C YBAXKEHUEM OTHOCHUTHCS K YACTHOU
nH(pOpMaNUY U HHPOPMAITMOHHBIM IpaBaM APYTUX JTFOJICH.

Buinycknux nonyuum 603moxicHOCMb HAYYUMBCL:

* 83aUMOOEUCBO8AMb 8 COYUANHBIX CemsX, pabomams 6 2pynne Hao cooOueHueM (8UKu);

* yuacmeosamsv 6 hopymax 6 CoyuanrbHuvlx 006pa308amenbHbIX Cemsix,

* 83aUMO0€LCMB068aAMb C NAPMHEPAMU C UCNOTb308AHUEM 803MONHCHOCMel Mumepruema
(ueposoe u meampanvroe 83auUmMooelcmasue).

IHouck u opranusauys XpaHeHus UHGopManuu

BrinyckHUK HAy4duTCS:

* UCIIOJIb30BATh pa3IMyHbIe MPUEMBI Torcka HHpopmanu B UHTepHETE, TOUCKOBBIE CEPBUCHI, CTPOUTH
3ampockl Ajs TOoMcKa HH(OPMAILIUY U aHAJTM3UPOBATh PE3YJIbTATHI TOUCKA;

* UCITI0JIb30BaTh MPUEMBI IOUCKA HH(OPMAIMK HA TIEPCOHAIBHOM KOMITbIOTEPE, B
nH(GOPMALIMOHHOHN CpeJie YUPEkKACHHUS U B 00pa30BaTeIbHOM MPOCTPAHCTBE;

* HCIIOJIb30BATh Pa3IMUHbIe OMOIMOTEYHBIE, B TOM YHCIIE JIEKTPOHHBIE, KATaJlOTH JJIs TOUCKa
HEOOXOUMBIX KHHUT;

* UCKaTh MH(OPMALIMIO B Pa3IMYHbIX 0a3aX JaHHBIX, CO3/]aBaTh U 3aMOIHATH 0a3bl IaHHBIX, B YaCTHOCTU
WCIOJIb30BaTh PA3IMYHBIC OTMPECIIUTENH;

* hopmupoBaTh COOCTBEHHOE MHPOPMAITMOHHOE MMPOCTPAHCTBO: CO3/]aBaTh CHCTEMBI MMANOK U pa3MemlaTh B
HUX HYXHbIE HTHPOPMAIIMOHHbBIE HCTOYHUKH, Pa3MeIaTh HH(HOPMAIIUIO B

HNHurepHere.

Buinycknux nonyuum 603modrcHocms Hayyumvcsi:

* c030a8amb U 3aNOIHAMb PA3IUYHbIE ONpedeumeni,

* UCNONBL308AMb PA3IUUHbIE NPUEMBL noucKa uHgopmayuu 6 inmepneme 6 xooe yueonoui
OdesimenbHOCIU.

AnHanu3 uHopmMannu, MaTeMaTHYeCKast 00padoTKa JaHHBIX B HCCJICJ0OBAHUM

BBITTyCKHUK HAy4YUTCS:

* BBOJIUTH PE3YJIbTAThl H3MEPECHUN U IPYTHE IUPPOBBIC JaHHBIC I UX 00paOOTKH, B TOM YHCIIS
CTaTHUCTUYECKON U BU3yaIH3aluy;

* IPOBOJUTH SKCIIEPUMEHTHI U UCCIIEAOBAHUS B BUPTYaJIbHBIX J1JAOOPATOPHSIX.

Buinycknux nonyuum 603mMoxi#CHOCMb HAYYUMBCAL:

* NPOBOOUMb eCMeCN8EeHHO-HAYYHbLE U COYUATIbHBLE UBMEPEHUS, B800UNMb Pe3)Ibmanbl
usmMepenutl u Opyeux Yu@posvix OaHHbIX U 00padbamevleams Ux, 8 MomM ducie CMamucmudeck U ¢ NOMOubO
8UZYANU3AYUU,



* AHAUZUPOBAMb PE3VIbIMAMbL C80EU 0eAMEIbHOCMU U 3aMPAYUBAEMBIX PECYPCO8.

MojenupoBaHue U MPOEKTHPOBAaHUE, YIIPABJIEHHE

BBITTyCKHUK HAy4YUTCS:

* MOJICJTUPOBAThH C UCIIOIB30BAHUEM BUPTYAJIbHBIX KOHCTPYKTOPOB;

* KOHCTPYHUPOBATh M MOJICTTUPOBATH C UCIIOJIB30BAHIEM MATEPHAIBHBIX KOHCTPYKTOPOB C
KOMITHIOTEPHBIM YIIPaBJICHUEM U 0OpPATHOU CBS3BIO;

* MOJICJTMPOBATH C UCIIOIB30BAHUEM CPEJICTB ITPOTrPaMMHUPOBAHUS;

* MPOEKTUPOBATH U OPTaHU30BHIBATH CBOIO MHAMBUAYAJIBHYIO U TPYIIIOBYIO I€ATEILHOCTD,
OpraHHU30BbIBAaTH CBOE BpeMs ¢ ucnonb3zoBanuem UKT.

Buinycknux nonyuum 603modcnocms HAyUumuvcsi:

* NPOEKMUpPOBAMb UPMYAIbHBLE U PeaibHble 00beKmbl U NPOYECChl, UCNOIb308AMb CUCTHEMbL
aABMOMaAmMu3uUpOBAHHO20 NPOEKMUPOBAHUSL.

OCHOBBI YYEBHO-UCCJIEJOBATEJIBCKOM U TIPOEKTHOM JEATEJBHOCTH
BrInycKHUK HAy4YUTCS:

* IJJTAHUPOBATH ¥ BBITIONHATH YUeOHOE UCCIICJOBAHUE U YUCOHBIN MPOCKT, UCIIONB3Y I

o0opyI0BaHUE, MOJIEIIN, METOIBI U IPUEMBI, aJICKBATHBIC UCCIIEyeMOU IpodieMe;

* BEIOMPATH U HCIIOJIH30BATh METO/IBI, PEIEBAHTHEIE paccMaTpruBaeMoil mpobieme;

* pacro3HaBaTh U CTABUTH BOMPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITH MOJIYYEHBI Iy TEM

HAYYHOTO MCCIIEAOBaHNUs, OTOMPATh aJIcKBATHBIC METO/IbI UCCIIEIOBAHUS, (OPMYIUPOBATH
BBITEKAIOIIUE U3 UCCICAOBAHUS BHIBOIBI;

* ACITOJIE30BATh TAKUE €CTCCTBCHHO-HAYYHBIC METOIBI M IPUEMBI, KaK HaOJI0ICHUE, TOCTAHOBKA MTPOOJICMBI,
BBIJIBIDKCHUE «XOPOIIICH THITOTE3bI», SIKCIICPUMEHT, MOJICIIMPOBAHKE, UCTIOIH30BAHUE MATEMATHICCKUX
MoJIeTieH, TeopeTuaeckoe 000CHOBAHUE, YCTAHOBIICHUE TPAHUI] IPUMEHUMOCTH MOJICITH/TCOPHH;

* SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOYKY 3PCHUS, UCTIOIh30BATh SI3LIKOBBIC CPEJICTRA,
aZIcKBaTHBIEC 00CYX)aaeMoii mpobeme;

* OTJIMYATh (PAKTHI OT CYKICHUM, MHCHHH U OIIEHOK, KPUTHIECKA OTHOCHUTHCS K CYKICHHUSIM, MHEHUSM,
OIICHKaM, PEKOHCTPYHUPOBATh X OCHOBAHUS,

* BUJICTh 1 KOMMEHTHPOBATh CBSI3b HAYYHOTO 3HAHMS M [ICHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CYXKICHUHN TPH
MOJTyYEHUH, PACTIPOCTPAHCHUH ¥ IPUMEHEHUH HAYYHOTO 3HAHHUS.

Buinycknux nonyuum 603mMox4#CHOCMb HAYYUMBCAL:

* CamMocmosamenbHo 3a0yMbl8amy, NIAHUPOBAMb U bINOIHAMb YYeOHOe Uccie008aHue, yueOnslll u
COYUANILHBIU NPOEKM;

* UCNONB308aMb 002A0KY, 03apeHuUe, UHMYUYUIO,

* UCNONB308AMb MAKUE eCMeCcm8eHHO-HAYUHble Memoobl U NpUémpl, Kak abcmpazuposarue om
NPUBXO0AUUX PaKMOPO8, NPOBEPKA HA COBMECIMUMOCHb C OPY2UMU U3BECMHBIMU (hakmamu,

* YeleHanpPasIeHHO U OCO3HAHHO PA3BUBAMb CEOU KOMMYHUKAMUBHbIE CHOCOOHOCU, 0CBAUBANMb HOBbIE
A3bIKOBbLLE CPEOCMBA;

* 0CO3HABAMb CEOI0 OMBEMCMBEHHOCb 3d 00CMOBEPHOCb NOJIYYEHHbIX SHAHUL, 3a KA4eCmeo
8bINOJIHEHHO20 NPOEKMA.

CTPATEI'NU CMBICJIOBOI'O UTEHUSA U PABOTA C TEKCTOM

Padora ¢ TekcToM: nmouck HHGpOPMAIUM M NOHUMAHUE MPOYUTAHHOTO

BBITTyCKHUK HAy4YUTCS:

* OPUCHTUPOBATHCS B COJICP)KAHUN TEKCTA M IOHUMATh €T0 MEIOCTHBIA CMBICIT:

— OTPELIIATh TJIABHYIO TEMY, OOIIYIO [IeJIh WM HA3HAYCHHUE TEKCTA,;

— BBIOMPATH M3 TCKCTA WU TPUIYMATh 3ar0JIOBOK, COOTBETCTBYIOIIHMIA COJICPKAHHUIO H O0IIEMY CMBICITY
TEKCTA;

— (GopMyIMPOBATH TE3UC, BBIPAKAIOIINN OOIINNA CMBIC]T TEKCTa;

— MPEIBOCXUIIATH COJAEPIKAHME MPEIMETHOTO TIaHa TEKCTa IO 3aroJIOBKY U C OIOPO Ha
MPEbIAYIIHI OTbIT;

— OOBSACHATDH MOPSAOK YaCTCH/MHCTPYKIIHH, COAEPIKAIINXCS B TEKCTE;

— COIIOCTABJISATh OCHOBHBIE TEKCTOBBIC U BHETEKCTOBBIC KOMIIOHEHTHI: 0OHAPYKUBATh



COOTBETCTBHE MEK/Y YacCThIO TEKCTa U ero oluiei naeeit, chopmMyaupoBaHHON BOIIPOCOM,

OOBSICHATH Ha3HAYCHHE KAaPThI, PUCYHKA, MOSICHAThH YAaCTH TpaduKa WU TaOJIUIBI U T. [I.;

* HaXOJUTh B TEKCTE TpeOyemyro nHpopmaruro (mpoderath TEKCT TiIa3aMH, ONPEACISATh €T0

OCHOBHBIE 3JIEMEHTBHI, COMOCTABIATH (OPMBI BEIPAKEHUS HHPOPMAIMH B 3aIIPOCE U B CAMOM TEKCTE,
YCTaHABIIUBATh, BJSIOTCS JIU OHU TOXKJIECTBEHHBIMU MJIM CHHOHUMHYECKUMHU, HAXOJAUTh HEOOXOIUMYIO
eAUHUIYY HHPOPMAIIMH B TEKCTE);

* pemath yueOHO-TT03HaBaTeNIbHbIE U yUeOHO-TTPAKTUUECKHE 3a/1a4H, TPEOYIOLIIe MOJTHOT0 U KPUTUYECKOTO
MOHUMAaHUS TEKCTa!

— OMpeNeNnaTh Ha3HaYeHHE Pa3HbIX BUIOB TEKCTOB;

— CTaBUTh Nepe]] cOOOM 1eNb YTSHHsI, HAllPaBJIsisi BHUMAaHKE HA TOJIE3HYIO B IaHHBI MOMEHT
UH(pOpPMAILIHIO;

— pa3inyaTh TEMbI U MOATEMBI CIIEIIMATLHOTO TEKCTa;

— BBIICTIATH TTIABHYIO M U30BITOYHYIO HH(OPMAIIHIO;

— MPOTHO3UPOBATH MOCIEI0BATEIILHOCTD U3JI0KEHUS UJIEH TEKCTa;

— COIIOCTAaBJIATh Pa3HbIC TOUKU 3PCHUS U pa3Hble UCTOYHUKY MH(POPMALIUH 110 33/1aHHON TeMe;

— BBITIOJTHATH CMBICIIOBOE CBEPTHIBAHUE BBIJICIICHHBIX ()aKTOB U MBICIICIA;

— (opMHUPOBATH HA OCHOBE TEKCTA CHCTEMY apryMEHTOB (JI0BOJIOB) /17151 0OOCHOBaHUS

ONpPeACIEHHON TO3UIIUU.

Buinycknux nonyuum 603modrcHocms Hayyumvcsi:

* AHATU3UPOBAMb USMEHEHUS C80E20 IMOYUOHATLHO20 COCMOSHUS 8 NPOYecce YmeHusl,

noJay4enus u nepepadbomku noJIy4eHHOU UHGOpMayuy u eé 0CMblICTIeHUsL.

Pabora ¢ TekcToM: mpeodpa3oBaHue U HHTepNpeTanus UHGopManuun

BBITTyCKHUK HAy4YUTCS:

* CTPYKTYPHPOBAThH TEKCT, UCTIONB3Ysl HyMEPAIMIO CTPAHMUII, CIIUCKHU, CCHUTKHU, OTJIaBJICHUS;

MIPOBOAMTH MIPOBEPKY MPABOMUCAHUS; UCIIOIB30BATh B TEKCTE TAOIUIIbI, H300paXKeHHUS;

* MpeoOpa3oBBIBATh TEKCT, UCIOJIb3YsI HOBBIC (DOPMBI MpeacTaBiaeHus nHopmauu: Gopmyisl, rpadukw,
JTUarpaMMbl, TaOJIUIIBI (B TOM YUCJIE TMHAMHU-CHATH GU3UYECKUN CMBICII aTOMHOTO (TIOPSIKOBOT0) HOMEpPA
XHUMHYECKOT03JIEMEHTa

3. COAEP’)KAHUE YYEBHOI'O TIPEJIMETA

B cucreme ectecTBEeHHOHay4HOTro OOpa3oBaHMs XMMMs KaK y4eOHBIH MpeAMET 3aHMMAeT BaKHOE
MECTO B TO3HAHWU 3aKOHOB IPHPOJBL, (HOPMUPOBAHMHM HAYYHOW KapTHHBI MHpPA, CO3TaHUU OCHOBBI
XMMUYECKHX 3HAHUH, HEOOXOIUMBIX JJISi MOBCETHEBHOM *KM3HH, HABBIKOB 3JI0POBOr0 U 0€30MACHOTO AJIs
YeJI0BeKa U OKpY KaloIIel ero cpepl 00pasa KHU3HH, a TAKKE B BOCTIUTAHUH SKOJIOTHYECKOH KYJIbTYpBI.

VYCnenHocTh U3y4eHHsl XUMHUM CBsI3aHa C OBJIAJICHUEM XUMHUYECKUM SA3BIKOM, COOJIIOAEHUEM IPaBUII
6e30macHOi pabOTHI MPH BBHIMOJHEHUN XMMHUYECKOTO SKCIIEPUMEHTA, OCO3HAHHMEM MHOTOYHUCIICHHBIX CBS3€H
XMMHH C JPYTHMH IIPEIMETaMU IKOJIBHOIO Kypca.

[Tporpamma BKJIO4aeT B ceOsS OCHOBBI HEOPraHWYECKOW M opraHmdeckoil xumuu. ['naBHOW mueeit
IIPOrpaMMBbl SIBIISIETCA CO3JaHue 0a30BOI0 KOMIUIEKCA ONMOPHBIX 3HAHUM IO XUMUH, BBIPAKEHHBIX B (hopMme,
COOTBETCTBYIOIIEH BO3pacTy 00yUYarOIMXCsl.

B conxep:kaHMM JAHHOrO Kypca IPEACTaBICHBI OCHOBOIOIATAIOIUE XUMUYECKHE TEOPETUYCCKUE
3HAaHHU, BKJIIOYAIOIIUE M3YyUYEHUE COCTAaBa U CTPOEHMS BEIIECTB, 3aBUCHUMOCTH MX CBOMCTB OT CTPOEHHS,
MPOTHO3WPOBAHKUE CBOMCTB BEIIECTB, UCCIEOBAHNE 3aKOHOMEPHOCTEN XMMUUYECKUX MPEBPAIICHUN U Ty TeH
YIPABJIECHUS UMH B LIEJIAX MTOJIYYEHHS BELLIECTB U MAaTEPHAJIOB.

TeopeTnueckyl0 OCHOBY H3yYEHHs HEOPraHMYECKOM XHMHUHU COCTaBISIET ATOMHO-MOJIEKYJISIPHOE
yuenue, Ilepuonnueckuit 3akon [[.1I. MeHneneeBa ¢ KpaTKMMHM CBEICHHUSIMH O CTPOCHMM aToOMa, BHIAX
XMMHMYECKOH CBSI3H, 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUECKHUX PEAKIIHAM.

B u3ydeHnm Kypca 3HAuUMTENbHas pOJIb OTBOAMTCS XHMHUUYECKOMY 3KCIEPHUMEHTY: IPOBEICHHIO
INPAaKTUYECKMX U Ja0OpaTOpPHBIX pabOT, OIUCAHHUIO PEe3yJIbTATOB YYEHHYECKOTO HKCIEPUMEHTA,
COOJIFOICHHUIO HOPM M ITPaBUJI 0€30MacHON pabOThl B XUMUYECKOH 1ab0opaTOpHH.



Peanuszamusi maHHOW mporpaMmbl B TpoIecCe OOYUYEHUS TO3BOJIUT OOYYaAIOUIUMCS YCBOUTH
KITIOUEBbIE XUMUUECKHE KOMIIETEHIIMH U MOHITH POJIb U 3HAUCHHE XUMHHU CPeIU APYTUX HAYK O MPUPOJIE.

Nzydenne npeamera « XUMHUs» B 9acTu (HopMHUpOBaHUS y 00yJaIOMINXCSI HAYYHOTO MUPOBO33pEHUS,
OCBOCHHS OOIIIEHAyYHBIX METOJOB (HAOJIOJIEHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKUE), OCBOCHUS
MPAKTUYECKOr0 MPUMEHEHHUs HAyYHbIX 3HAHWM OCHOBAaHO HA MEXIPEIMETHBIX CBA3SX C MPEIMETAMH:
«buonorus», «l'eorpadpusy, «Mcropus», «Jlureparypa», «Maremaruka», «OCHOBBI 0€30MaCHOCTH
KU3ZHENIEITEIIbHOCTIY, «Pycckuil si3b1k», « Dusnkay, « IKOIOTUs».

IlepBoHa4Ya/JbHbIE XMMHYECKHE TOHSTHUS

[Mpenmer xumun. Tena u eewecmea. OcHOBHbie MemMOObl NO3HAHUA! HAOI0OeHUe, usmepeHue,
akcnepumenm. OuU3nYecKkue U XuMUUeckue siBieHus. Yucteie BemectBa U cMecu. CrocoObl pasnieneHus
cmeceil. AToM. Monekyna. XUMUYECKUI 3J€MEHT. 3HAaKU XMUMHUUYECKUX AJIEMEHTOB. [IpocThie U cloKHBIE
BellecTBa. BanmeHTHOCTh. 3axon nocmosamcmea cocmasa eewecmea. Xumuueckue (opmynbl. MHAEKCHI.
OTHOCHUTeNbHAs AaTOMHAsI U MOJIEKYJIIpHas Macchl. MaccoBast 10Ji1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHHs. KoaddumumeHTsl. YcmoBus W TpU3HAKH
MPOTEKAHUS XUMUYECKHUX peakuuid. MoJp — e AMHUIA KOJIMYECTBA BelecTBa. MoJsipHas macca.

Kucaopon.

Kucnopon — xumuueckuid 3jieMeHT U npoctoe BeuiecTBo. Oson. Cocmas 6030yxa. dusnueckue u
XUMUYECKHE CBOMCTBA Kucioposa. [lomydyenune u mpumMeHeHrne Kkuciopoma. 1eniosoi sgpgexm xumuyeckux
peakyuil. [lonamue 06 9K30- U IHOOMEPMUUECKUX PEAKYUSX.

Bozaopon.

Bogopon, ero obmiasi xapakTepucTUKa W HaxOkJIeHue B mpupoze. [lomydeHue Bomopoda U €ro
(dbuzmvecKkre cBOMCTBAa. XUMHUECKHE CBOICTBA BoAopoaa. [Ipumenenue.

Bona. PacTBopbi

Booa 6 npupooe. Kpyzoeopom 600vl 6 npupoode. ®usnyeckue M XUMHUYECKHE CBOMCTBA BOJIBI.
[Ipumenenune Boabl. Bopga-pactBoputens. PactBopel. HacklllleHHbBIE W HEHACBILIEHHBIE PACTBOPHI.
PactBopuMocTs BeriecTB B Boje. Pacmeopumocms gewyecms 6 600e. KoHlleHTpalus pacTBopoB. MaccoBast
J10JI1 pAaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChI HCOPraHMYECKUX COeTMHEHUI

Monp — eauHuIla KonuuecTBa BemiecTBa. MousgpHas Macca. BpluncineHus 1Mo XHUMHYECKUM
ypaBHEHUSM. 3akoH ABoraapo. MosapHbiii 00beM ra3oB. OTHOCHTENbHAs TJIOTHOCTh ra3oB. OObeMHbBIC
OTHOLIEHUS Ta30B MIPU XUMHUYECKUX PEAKIIUIX.

Oxkcuapl. Knaccudukamnus. Homenknarypa. Qusuueckue ceolicmea okcudog. XuMUYECKUE CBONCTBA
okcuaoB. [lonyuenue u npumenenue oxcuoog. OcnoBanus. Knaccuduxauus. Homenknatypa. Qusuueckue
ceoticmea ocnoganuti. Ilonyyenue ocnosanuil. XMMU4YeCKUE CBOMCTBAa OCHOBaHUM. Peakius HelTpaau3anuu.
Kucnotel. Knaccudukanusa. Homenknatypa. @usuueckue ceoticmea xuciom.llonyyeHue u npumeneHue
Kuciom. XUMUYECKHE CBOWCTBA KHCIOT. MHAMKaTOpbl. M3MeHEHHE OKpACKM MHAMKATOPOB B Pa3IW4HBIX
cpenax. Comu. Knaccuduxauusa. Homenknarypa. Qusuueckue ceovicmea coneil. Ilonyuenue u npumenerue
coneu. XUMUYECKHE CBOMCTBA COJIEH. ['eHeTnYecKas CBA3b MEXK/ly KJIaCCAMH HEOPTraHUYECKUX COCIVHEHUM.
Ilpobnema 6e30nacHo20 UCNONL30BAHUA GEUeCME U XUMUUECKUX Peakyull 6 NOBCEOHEeBHOU HCUSHUL.
Toxcuunvle, coprouue u 63pbigoonacHvle geujecmea. bvimosas xumuveckas 2pamomHocmo.

Ilepuoanyeckuii 3aKOH W NepHoAUYecKasi cHUcTeMa XuMu4yeckux 3JjementoB JI.H.
MenpeneeBa.CTtpoenue aToma.

ITepuonnueckuii 3axkon [I.M. Menneneesa. Ilepuoguueckas cucreMa XUMAYECKUX 3iaeMeHTOB [[. M.
MenpneneeBa. CTpoeHue aToMa: sipo, SHEPreTHUecKkuil ypoBeHb. CocTaB sijpa aToMa: MPOTOHBI, HEHTPOHBI.
N3oTtomnbl. ®u3nYecKuit CMBICI aTOMHOTO (MTOPSAIKOBOT0) HOMEpa XUMHUYECKOT0 3JIEMEHTa, HOMEpa TPYIIIIbI
U Meprojia nepuoanueckoil cuctemMsl. CTpO€HHE SHEPreTUYECKUX YPOBHEN aTOMOB MEPBbIX 20 XUMUYECKUX
snemMeHToB nepuoguueckoil cucremsl [[.MI. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHUSI CBOMCTB aTOMOB
XUMHYECKUX BJEMEHTOB M KX COCJMHEHUM HAa OCHOBE INOJIOKEHHS B mnepuoaudeckou cucreme J[.U.
MenpaeneeBa u ctpoenus aroma. 3Hauenue [lepuoanueckoro 3akona /[.11. Menneneena.

DnekmpoompuyamenbHOCMy AMOMO8 Xumuyeckux daremenmos. KoBalleHTHass XUMHUYECKas CBA3b:
HEenoJsipHas U NoJsipHast. [louamue 0 8000pOOHOU C8A3U U ee GIUAHUU HA usuyecKue ceoUCM8a geuecmas
Ha npumepe 600bl. VIoHHas CBs3b. Meramnyeckasi CBA3b. [unvl KpUCMALIUYECKUX peulemoK (amoMHas,



MONEKYNIAPHAA, UOHHAS, Memaliuyeckas). 3asucumMocms @U3UYeCKUx Cceoucme eewecms om mund
KPUCTAIUYECKOU peulemKu.

XuMHu4YecKue peakuuu

Ilonamue o cxkopocmu xumuueckou peaxyuu. Daxkmopul, euuUAOWUE HA CKOPOCMb XUMUYECKOU
peakyuu. Ilonamue o kamanuzamope. Knaccudukanus XUMUYECKHX PEAKIUN MO pa3IMYHBIM IpPU3HAKAM:
YUCIy W COCTaBYy HCXOAHBIX U TIOJIyYEHHBIX BEIIECTB; H3MEHEHHUIO CTENEHEW OKHCIEHUS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB; IOTJIOIIEHUIO WIH BBIIAEICHUIO 3HEPIHU. DJIEKTPOIUTHUYECKAS IUCCOLMALMS.
OnekTponuThl U HedeKTposuThl. Monbl. Katnonsl m aHwonbl. Peaknuum moHHOro oOMeHa. VYcioBus
NPOTEKaHHUs PEAaKUUH HOHHOTO OOMEeHa. DJEKTPOIUTHYECKas TUCCOIMALUS KHUCIOT, IIEJIOYed U COJIeH.
Crenenp okucnenus. OmnpeneneHue CTETIEHU OKUCICHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB B COEIMHEHUSX.
Oxucnurens. BoccranoButenb. CylIHOCTh OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Hemertaaus! |V — VI rpynn u ux coenmHenns

IlonoxeHne HEMETAUIOB B NMEPUOJMYECKOM CUCTEME XUMHUYecKuX dieMeHToB J[.M. Menneneesa.
OO6mwme cBoiicTBa HeMeTauIoB. ['anoreHsl: pu3nUeckue U XUMUIEeCKrue cBorcTBa. COCIMHEHUSI TaJOTCHOB:
XJIOPOBOAOPOA, XJOPOBOAOponHas kuciora u ee conu. Cepa: (usnyueckme M XUMHUECKHE CBOICTBA.
CoenuHeHHs cepbl: CEpoBOJOPOA, CyIbGuabl, OKcUIbl cepbl. CepHas, cepuucmas u cepos8o0opoOHas
Kuciomol 1 MX CONH. A30T: pusnueckue u xumudeckue cBoiictBa. AMmuak. Cosnn ammonusi. OKCHIBI a30Ta.
A3zotHas kucnoTa u ee conn. Dochop: busndeckne u xumuueckue cBoictra. Coenuuenus hochopa: OKCHI
dochopa (V), oprodhochopHas KucioTa U €€ Condu. YTIIepold: (PU3NYECKHEe W XUMHUYECKHE CBOWMCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, gpyinepenvt. CoequHEHUs yraepoa: okcuasl yriuepoaa (II)
u (IV), yronpHas kuciora u ee conu. Kpemnuii u e2o coeounenusl.

MeTtannbl 1 UX COeTMHEHUS

llonoscenue memannos 6 nepuoouueckol cucmeme xumudeckux snemenmos J|.H. Menoeneesa.
Memannvt 6 npupooe u oowue cnocoowt ux nonyyerus. Oowue gusuueckue ceovicmea memaniog. QoM
XMMUYECKHE CBOMCTBA METAJIOB: PEAKLUHU C HEMETANIaMH, KUCIIOTaMH, COJSIMU. DIeKMpOXUMUYecKutl pso
Hanpsxcenuu memannos. lllenounsie Meramnsl U ux coeauHenus. lllenoyHo3emenbHbIE METaIbl U UX
coenuHeHU. AnmoMUHIA. AMPOTEpHOCTh OKcHaa U ruApokcuaa anomunus. JKenezo. CoequHeHHS Kene3a
U UX CBOICTBA: OKCHUJIbI, TUAPOKCHU B U conu xene3a (11 u III).

Oprannyeckass XuMHs

[lepBoHayabHbIE CBEACHHUA O CTPOCHUM OPraHMYECKUX BELIECTB. YTJEBOJIOPOJbI: METaH, 3TaH,
STUIICH. McmouHuKu y2ne8o00opooos: npupooHulil 2a3, Hegpms, yeons. Kuciopoaconepkamiie coeHHEHNS:
CHUPTHI (METAHOJI, 3TAHOJI, TJULEPHH), KApOOHOBbIE KUCIOTHI (YKCYCHasl KUCJI0Ta, aMUHOYKCYCHAsl KUCIIOTa,
CTeapuHOBasi W OJICMHOBas KHUCJOTHI). buonormuecku BaKHbIE BEIIECTBA: JKUPBI, TJIIOKO3a, OENKH.
Xumuueckoe 3azpssHenue okpyicaioujeli cpeobl U e20 NOC1e0CMEUs.

4. TEMATHYECKOE INTAHUPOBAHMUE C OIIPEJAEJEHUEM OCHOBHBIX BUJ1OB
YYEBHOM JESTEJBHOCTHA

TeMaTu4yeckoe MIIAHMPOBaHHUeE.
8 kuacce ( 2 yaca B Hejes10, Bcero 70 yacoB)

Ne Pasnensl, Temsl. Kon-Bo | Kontp. [pakr. | JIaGop. | Bumsl mesTensHOCTH 00YJarOIIIXCS

Pazne JacoB pabot OITBITEI

a1a paborsr | Bl

Pazne | IlepBoHayaJbHBIE 21 1 2 8

al. XHUMUYecKHe NOHATHS.
XuMus Kak 49acThb Paznuyare npeaMeTs! H3yUeHHs €CTECTBEHHBIX
ecrecTBO3HaHus. Bemecrsa u nx Hayk. Habnronate cBoiicTBa BEIIecTB U UX
cBoiictBa. Tena u BemecTna. HaOJIIOICHNUS B X0/1€ XUMUYECKUX PEaKIunii.
OCHOBHBIC METO/IBI TTO3HAHUS: Co0bmroaTs mpaBuiia TEXHUKH O€30MTACHOCTH.
HaOJI0ICHNE, U3MEPEHHE, YMeTh 0Ka3bIBaTh MEPBYIO MEAUITUHCKYIO
sKcriepuMenT. IpakTudeckas ITOMOIIIb TIPY OTPABJICHUAXK, 0’)KOTaX M TPaBMax
paborta «IIpuémpl Ge30macHo TpHU paboTe C peakTUBaMH. 3HAKOMUTHCS C




paboTHI ¢ 000PYIOBAHUEM H
BemectBamu. CTpoeHue
miamMeHu.» Yucrteie BCIIIECCTBA U
cmecu. Crioco0bl pasiesieHus
cmeceil. IlpakTuyeckas pabora
«OuncTKa 3arps3HEHHON
TIOBApEHHOM COMMY.
dusnveckue 1 XUMUIECKHUE
SIBIICHUSL.

ATOMBI, MOJIEKYJIBI 1 HOHBI.
BeecTBa MOJIEKYIISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHSI.
Kpucrannmueckue pemeéTky.
[TpocThle U CIOXKHBIC BELIECTRA.
XUMHUYECKUHN DIIEMEHT. SI3bIK
XUMHUH. 3HAKH XUMHUYECKUX
aneMeHTOB. OTHOCHTENBHAS
aTOMHas Macca. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIECTB.
Xumudeckue HOpMyJIbL.
OTHOCUTETBHAS MOJIEKYJIIPHAS
Macca. KauecTBeHHBIN 1
KOJINYECTBEHHBII COCTaB
BemlecTBa. MaccoBas gonst
XMUMHYECKOT0 JIEMEHTA B
coenuHeHuu. BajeHTHOCTh
XMUMHYECKHX JJIEMEHTOB.
OrnpeneneHue BaleHTHOCTH
9JIEMEHTOB 110 hopmyie
OMHApHBIX COETMHEHHH.
CocraBiieHHE XUMUYECKUX
(hopMyn OMHAPHBIX COCTUHEHUH
0 BaJICHTHOCTH. ATOMHO -
MOJIEKYJIIPHOE yIECHHUE. 3aKOH
COXpaHEHHS MACCHI BEIIECTB.
XuUMHYECKHE ypaBHEHUSA. THUIBI
XUMUYECKUX PEAKLIHM.
[ToBTOpeHue u 0000IIeHNE TTO
teme «llepBoHauanbHBIE
XUMHWUYECCKUEC
noHsTHs.. KoHTponsHas
pabotaNel 1o Teme:
«IlepBoHavanbHbBIE XUMUYECKHE
TIOHSTHS.

Hemonctpammu. JlaGopatopHoe
obopynoBaHHe W TNPUEMBI
Oe3omacHOM pabOTBI C HHM.
Crioco0GBbl  OYMCTKM  BELIECTB:
KPHUCTAJUIU3aNs, AUCTHILIIINS,
xpomarorpadus.  Harpeanue
caxapa. HarpeBanue mnapaduHa.
I'openue napaduHa.
BzaumonelictBue pacTBOpOB:
KapOoHaTa HaTpUsl W COJISTHOM
Kuciotsl, cyibdara mequ (I1) u
THIPOKCHIA HaTpHs.
BzanmoneiictBue

CBEXKCOCAKIEHHOTO THAPOKCHIA
menn (I1) ¢ pacTBOpOM TITIOKO3EI
npu OOBIYHBIX YCIIOBUSIX W TIPH
HarpeBaHUM. JlabopaTopubIe
OMBITHL. PaccMoTpeHue BellecTs
C pasIMUHBIMH  (U3UUECKUMU
cBoiictBamu. Pasnenenne cMmecu
¢ momoinplo MarauTa. Ilpumepst

J1abopaTopHBIM 000pyHoBaHKueM. M3y4arsh
CTPOCHUC TUIAMCHU, BbIABUT A I'MIIOTE3bI U
MIPOBEPSS UX IKCIIEPUMEHTAIILHO. Y METh
pa3fensaTh CMECH METOJaMH OTCTalBAHUS.
OunpTpoBaHus U BeiMapuBaHus. Onpenensars
MPU3HAKY XUMUYECKHUX peakiuid. Paznudars
TTOHATHUS « aTOMY. « MOJIEKYIay», « XUMHICCKHH
AIEMEHTY, «HOH», « DIICMCHTAPHBIC YaCTHIIBD.
PasnmudaTs moHSTHS «BelecTBa
MOJIEKYJISIPHOTOY» M « HEMOJIEKYIISIPHOTO
cTpoeHus.». OnpenensTs TOHATHS «
KpHCTaIuecKkas pemeérkay. Onpenensrs
BAJICHTHOCTh aTOMOB B 6I/IHapHI)IX COCIUHCHHUAX,
COCTaB MPOCTEUIINX COEAMHEHUHN N0 UX
XUMHUYECKHM popmyinam. M300paxars
MPOCTEHIINEe XUMHUUECKUE PEaKIHH C TIOMOUIbIO
XUMHUYECKHX ypaBHeHHH. COCTaBiATh GopMyIibl
OuHapHBIX coeTMHEeHNH. MoennpoBarb
CTPOEHHUE MeTaHa, aMMHaKa, BOJOPOAa U
XJIOPOBOAOPOAA. PacCUMTHIBATE OTHOCUTENBHYIO
MOJIEKYIISIPHYIO MacCy BeEIIECTBa o GopmyIe.,
MacCCOBYIO JIOJII0 XUMHYECKOTO DIIEMEHTa B
COCIMTHEHUH, MOJISIPHYIO MacCy BEILIECTBA.
YcraHaBnuBaTh npocreiime GopmyIbl
BEIIECTB IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB.
Bbr4uciaTe 1o XUMHUYECKUM YPaBHEHUSIM Maccy
U KOJIMUECTBO BemecTBa. [lonb30BaThes
uHpopmanue U3 JPyrux UCTOUHUKOB JIIs
MOJITOTOBKH KPAaTKUX COOOIIEHHA. [ OTOBUTH
MIpEe3eHTAINH 10 TEME.




(l)l/ISI/l‘ieCKI/IX u XUMHNYECCKUX
SIBJICHU. Pasnoxenue
ocHoBHOTO KapOoHnara menu(ll).
Peakuum  3amelieHuss — Meau
xesne3oM. [Ipumepsl MPOCTHIX U
CIIOXKHBIX BELICCTB B Pa3HbIX

arperaTHbIX COCTOSTHHSIX.
Monenu KPHCTAJUTHIECKUX
pELETOK. OnsITHL,
MOATBEPXKIAIOIIHE 3aKOH

COXpaHEHMsI MAacChl BEIIECTB.
PacuéTtnrle 3agaun. Beruncnenue
OTHOCUTEJIBHOM  MOJIEKYJISIPHOI
Macchl  BEIIecTBa IO €ro

hopmyre. Brruucienue
MaccoBOM JIOMM d3JE€MEHTa B
XUMHYECKOM COC/INHECHUH.
VYcranoBneHue IpocTennen
¢hopmyItsl BEIECTBA o

MAaCCOBbBIM JOJISIM  3JICMCHTOB.
BrerunciaeHnns mo XUMHYCCKUM

YpaBHEHISIM MaccChbl WU
KOJINYECTBA BellleCTBa o
HW3BECTHOM macce 28051
KOJINYECTBY OJHOTO u3

BCTYIAOIIUX B PCEAKINIO WA
MOJYYaromuXxcs BEUICCTB

Pazne | Kucaopon. HccnenoBath cBOICTBA H3yUaeMbIX BEILECTB.
a Ne2 Kucnopon, ero obmias Habmronate ¢puzndeckne n XUMAYECKUE
XapaKTEepUCTHKA U HaXOXKICHUE IpeBpallleHus BeulecTs. Pacrno3HaBath
B MpUpOJIE. [Momyuenue OIIBITHBIM ITyTEM KucIopoa. ONUChIBATh
KHCIIOpOAa W ero (Hu3HIEecKue XMMHUYECKHE PeaKiny, HaOmoJaeMble B XOJI€
CBOICTBA. XuMuueckue JEMOHCTPAIIMOHHOTO U JTa00PaTOPHOTO
cBolcTBa kucinopona. ['openue u 3KcrepuMeHTa. JlenaTs BBIBOJBI U3 PE3YJILTATOB
MeUIeHHOe oKuciaeHne. OKCHIpL. MIPOBECHHBIX ONBITOB. COCTAaBIATH (POPMYITBI
IIpumenenue KHUCIIOpOJa. OKCHUJIOB I10 U3BECTHON BaJICHTHOCTH.
IIpakTuueckas pabora « 3anuceIBaTh YpaBHEHUS MPOCTEHIITIX
Ilonyuenue 5 CBOMCTBa XUMUYECKUX PEAKLUl. YMETh OKa3bIBaTh
KHCIIOPOJa. O30H. NEPBYIO0 MEIUIMHCKYIO IIOMOIIb [TPU
Annorponus KHCIOPOAA. OTpPaBJICHHSX, 0’KOTaX U TpaBMax IpH padboTe ¢
Bozayx u ero cocras. 3ammra peaktuBamu. Ilonp3oBarbes nHPOpManuei n3
aTMoc(hepHOTO  BO3AyXa  OT JpYTUX UCTOYHUKOB 7S TOATOTOBKH KPATKHX
3arpszHeHnil. TemmoBoit addext coo0meHnii. '0TOBUTH NMpe3eHTaLNH IO TEME.
xumuueckux peakuui. Ilonsrue
00 9K30- M DHIOTEPMUYECKHUX
pEaKIusIX.
JlemoHcTpanuu. Ddusnueckue
CBONCTBa KHUCII0pOa.
[Monyuenue " cobupanue
KHCIIOopoia METOIOM
BBITECHEHHS BO3JyXa U BOJBL
VYcnoBust  BO3HUKHOBEHUS U
TIPEKPAIICHIS TOPEHHSI.
Omnpenenenne cocTaBa BO3AyXa.
JlabopaTtopHbie OTIBITHI.
OzHakomiieHHEe C  OOpaszmamu
OKCHJIOB
Pazne | Bomopon. HccnenoBath CBOMCTBA H3y4acMbIX BELLIECTB.
J Ne3 Bonopon, ero ob1as Habmonats Gusndeckre 1 XUMUIECKHE
XapaKTEepUCTHKa U HaXOXXICHUE npeBpaleHus BemecTB. Pacrio3HaBaTh
B MPHUPOJE. Ilonyuenue OTIBITHBIM ITyTEM BogopoA. OnuceiBaTh

BOJIOPO/Ia W ero (Qu3u4YecKue
cBoiicTBa. Mepsl 0e30macHOCTH
npu  pabore C  BOAOPOIOM.
XuMHUYECKHe CBOICTBa
BOAOPOJA. «IIpumeHeHue

XMMHUYECKHE peaKivu, HalmoJaeMble B X0JIe
JIEMOHCTPAIMOHHOTO 1 JIADOpaTOpHOTO
9KCTiepuMeHTa. JlenaTh BBIBOJIBI M3 PE3YJILTATOB
MIPOBECHHBIX OIBITOB. COOMIOIaTh IpaByiIa
TEXHUKH 0€30IaCHOCTH. 3aNHChIBaTh YPaBHEHUS




BOZOPOJA. IIpakTuyeckas
pabdora IloiydeHnue BogOpoaa u
W3yUYEHHUE €ro CBOMCTB.»
JleMoHCTpanuy. [Monyuenne
BoJOposia B ammapare Kwumma.
[IpoBepka Bojopo/ia Ha YUCTOTY.
l'openne Bogoposa Ha BO3IyXe U
B KHCJIOpOJIC. Cobupanne
BOJIOPO/Ia METO/IOM BBITECHECHUS
BO3IyXa U BoAbl. JlabopaTopHbIe
onelThl. [lonmyuenne Bogopona u
U3y4YEeHUE €ero CBOJCTB.
B3aumopeiictBue Bojgopona ¢
okcumom me (1)

MPOCTEHIINX XUMHYECKHX peakuil. YMeTh
OKa3bIBaTh MEPBYI0 MEIUIIMHCKYIO TIOMOILb ITPH
OTpPaBJICHHSIX, 0XKOTaX U TpaBMax MpH padboTe ¢
peaktuBamu. Ilonb3oBarbes nHpOpManuei n3
JPYTHX UCTOYHHKOB JUISI HOATOTOBKH KPATKUX
cooOeHnit. ['0TOBHUTH Mpe3eHTalNH IO TEME.

Pazne
J Ned

Boaa. PacTBopsbl.

Boga. Meronb! onpenenenus
cocTaBa BOJBI — aHAIIU3 U
cunte3. Boaa B mpupoae u
CrocOOBI €€ OUHCTKH.
Kpyrosopot Bozbl. Adpatust
BOJBIL. Dm3muecKue u
XUMHYECKHIE CBOMCTBA BOJBI.
Bopna xak pacTBOpUTEIb.
PactBopsl. HacblienHnsie u
HCHACBINICHHBIC PaCTBOPHI.
PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 107151 pacCTBOPEHHOTO
BellecTBa. PerieHue pacueTHbIX
3anau. «Haxoxaenue maccoBoi
JIOJI PACTBOPEHHOT'0 BEI[ECTBA
B pacTBope. Brruncienue maccol
PacTBOPEHHOTO BEILIECTBA U
BOZBI JUISI IPUTOTOBIICHHS
pacTBOpa OINpeAeIeHHON
KOHIICHTPAIIAN.

IIpakTryeckas pabora
«ITpuroroBnenue pacTBOpOB
coueit c ONpENEIEHHOMN
MaccOBOW J10JIell pacTBOPEHHOTO
BemectBay. . lloBropeHue u
0000111IcHNE o TeMaM
«Kucnopony, «Bonopon»,
«Bopa. PactBopbI».
KonTponpsHast paboTta mo TemMam:
«Kucnopoay, «Bonopon»,
«PacTBOpBI. Bogay.
HemoncTpanuu. AHanu3 BOJBL.
Cunre3 BOIBL. B3anmmoneiicTBue
BOJBI C HATpUEM, KalbIHEM,
MarHdeM, OKCHIOM  KaJbILIMs,
OKCHIOM yraepona(1Vy),
OKCHJIOM dochopa(V) u
HCIBITaHUE TOJTYYE€HHBIX
pacTBOpoOB HUHJIUKATOPOM.
Pacuérnrie 3amaun. Haxoxnenue
MaccoBOW JIOJIM PAacCTBOPEHHOTO
BEIIICCTBA B pacTtBope.
Brruucnenne MaccChI
pacTBOpEHHOTO  BellecTBa U
BOJIBI IS MIPUTOTOBIICHUS
pacTtBopa onpeAeEHHON
KOHIIEHTPAIUN

HccnenoBaTh CBOWCTBA H3y4aeMbIX BEIIECTB.
Habmronate ¢pu3ndeckne n XUMAYECKUE
npeBparieHus Bemiects. ONMUChBaTH
XMMHYECKHE PeaKiny, HalojaeMble B X0JI€
JIEMOHCTPAMOHHOTO 1 JIADOpaTOPHOTO
9KCTepUMeHTa. JlenaTh BEIBOJIBI M3 PE3YJILTATOB
MIPOBEICHHBIX OIBITOB. Y4acTBOBATh B
COBMECTHOM OOCYKJCHUH PE3YJIbTATOB.
3anuchIBaTh YpaBHEHUS IPOCTEHIITNX
XUMHUYECKUX peaKkuil. BeIuuciasaTe MacCoBYyIO
JIOJII0 PaCTBOPEHHOTO BELIECTBA B PACTBOPE,
Maccy pacTBOPEHHOTO BELIECTBA U BOABI IS
IIPUTOTOBJICHUS PACTBOPA ONPEACIEHHOM
KOHILIEHTpalUH. | OTOBUTH PacTBOPHI C
OTpe/IeIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO
BemlecTa. [loabp3oBaThest MHGOpPManyen u3
JPYTHX UCTOYHHKOB JUTSI HOATOTOBKH KPATKUX
COOOIICHHH.

Pazne
J Ne§

OCHOBHBIE KJIACCBI
HEOPraHM4YecKUX coeJUHEeHHUI.
MoJjb — euMHHUIA KOJIMYeCTBa
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HccnenoBath CBOMCTBA H3y4acMbIX BELLIECTB.
Habmonathk ¢usudeckre u XUMAYECKHE
npeBpanieHus pemects. OnucrBaTh




BelecTBa. MoJsipHas macca.
Brraucnenus 1o XuMu4eCKUM
ypaBHEHMSIM. 3aKOH ABOTafIpo.
MounsipHblii 00bEM ra3oB.
OTHOCHTENBbHAS UIOTHOCTh
ra3oB. OOBEMHBIC OTHOIIICHHUS
Ta30B MPH XUMHUYECKUX
peakuusx. Pacuérabie 3amau
Oxcupsl: KitaccupuKarus,
HOMEHKJIATypa, CBOICTBa
OKCHJIOB, OTy4CHHE,
npuMeHeHue. . ['uapokcuabl.
OcHoBaHusl: KiaccupuKanys,
HOMEHKJIATypa MoJyueHHe,
npuMeHeHne. XHUMHUYECKHe
cBOMcTBa OcHOBaHU. Peakius
Heirpanuzauu. Kucnorso-
OCHOBHBIC HH/IUKATOPBL:
(eHONTAIENH, METHUIIOBBIH
OpamXeBbIl, Takmyc. Oxpacka
WHJIUKATOPOB B IIEJTOYHOM,
KHCJION U HEUTpaJbHOU cpenax.
AwMpoTepHBIE OKCHUIIBI U
rugpokcuabl. Kucnorsr. Cocras.
Knaccudukarus.
Homenknatypa. . Xumuueckue
cBoiicTBa. KHCIOTHO-OCHOBHEBIE
WHAUKATOPbI: METHUJIOBBIA
OpaHXeBbI, Takmyc. Oxpacka
WHIMKaTOPOB B KHCIIOH 1
HeiTpansHOU cpenax. Comu:
COCTaB, KJIacCH(HUKaLKS,
HOMEHKJIaTypa, CIIOCOOBI
TIOJIyYEHHS COJIEeH, TPUMEHEHHE.
CBoiicTBa COMeH.
PactBopumMocTh comnelt B Boze.
I'eneTndeckast CBSA3b MEXIY
OCHOBHBIMH KJIacCaMu
HEOPraHUYECKUX COCAUHEHUI.
[Ipobnema Ge3onacHOrO
UCTIONIb30BaHMS BEIIECTB
XMMHYECKHX PEaKIUH B
MIOBCETHEBHOW JKN3HH.
TokcuuHbIE, FOPIOYUE U
B3PBIBOOTIACHBIC BEIIIECTBA.
BriToBas xumuveckas
rpaMoTHOCTb. IIpakTrueckas
pabota « Penrenue
OKCIICPUMCHTAJIbHBIX 3a41a4 110
Teme «OCHOBHBIE KJIacChl
HEOpraHUYECKUX COCANHEHUID.
[ToBTOpenue n 0b6o0ImeHne
TeMbl «OCHOBHBIE KIIaCCHI
HEOPraHUYECKUX COCANHEHUID. .
KontponsHas pabora o Teme
«OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX COCANHEHUID.
Hemonctpanuu. O0pasis
OKCHJIOB, KUCJIOT, OCHOBAaHUH U
coneil. Heittpanuzamus ménouun
KUCIIOTOW B ITPUCYTCTBUH
uHauKaropa. JlabopatopHsie
onbIThL. OTBITHI,
MOATBEPXKIAIONINE XUMHYIECKNE
cBoMcTBa OKCUIOB. OTBITHI,
TOATBEPKIAIONINE XUMHIECKUE

XMMHUYECKHE peaKiiu, HaloJaeMble B X0JIe
JEMOHCTPallMOHHOTO U JIA00PaTOPHOro
OKCIICPUMCHTA. JleﬂaTb BBIBOJIbI U3 PE3YJILTATOB
MIPOBECHHBIX OIBITOB. COOMIOIaTh IpaByiIa
TexHUKH Oe3zomacHocTu. Knaccuduimposats
H3y4aeMble BEIECTBA MO COCTaBYy U CBOMCTBaM.
CocTaBnsaTh (OpPMYIIBI OKCHIIOB, KHCIIOT,
OCHOBaHMH. XapaKTepH30BaTh COCTAB
CBOICTBa BELIECTB OCHOBHBIX KJIACCOB
HEOPTraHWYECKHX COCIUHEHHH. 3aIiChIBATh
YPaBHEHHUSI IPOCTEUIINX XUMUUYECKUX PEAKLIUM.
Y4acTBOBaThH B COBMECTHOM O0OCYKACHUU.




CBOMCTBa OCHOBaHWU. OTBITHI,
TMOATBCPKAAIOIINE XUMUYECKUC
CBOMCTBA KUCIOT. OMBITHI,
MOJITBEPKTAIOIINE XUMUYCCKUE
CBOMCTBA COJICH.

Pazne
J Ne6

Iepuoanueckuii 3aKoH U
nepuoMYecKas cucreMa
XuUMHU4YecKux iemenToB JI.U.
MenneneeBa. CTpoeHue aroma.
CrtpoeHue BeliecTna.
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Knaccudukarms Xxummaeckux
aneMeHTOB. [loHsATHA 0 TpymITax
CXOJHBIX 3JIEMEHTOB.

Ilepuonnueckuii 3axon . 1.
Menpeneesa.

[epuoanyeckas tabnuia
XMMHYECKHX JJIEMEHTOB
(xopotkas dopma): A- u b-
TPYIIIBI, IEPUOMBI.

Crpoenue aroma. CoctaB
ATOMHBIX s1ep. M30ToIbL.
XUMHYECKUH DJIIEMEHT — BUJT
aToMa C OMHAKOBEIM 3apsA0OM
saapa.PacmonosxeHne 3IeKTpOHOB
10 SHEPTETUIECKAM YPOBHSIM.
CoBpemMeHHast OpMYITHPOBKa
MEPUOINIECKOTO 3aKOHA.

3HadeHre ePUONMIECKOTO
3akoHa. Hay4nble mocTmkeHns
. Y. Menpeneesa.

[ToBTOpenue u 0bo0IEeHNE TTO
teme: Ileproueckuii 3aKoH 1
TIepUoNYecKasi cucreMa
XuMHuueckux snementoB [1. U.
MenneneeBa. CTpoeHHe aToMa.

DIEKTPOOTPUIIATETHHOCTD
XUMHYECKHX 3JIEMEHTOB.

KosanenTnas cBs3b. [lonspras
1 HETIOJISIPHAs KOBAJICHTHBIC
CBSI3U.

WNonnas CBSI3b.
ITousiTue 0 BOAOPOAHOM CBS3U U
ee BIWSHUM Ha (PUIUICCKUE
CBOWCTBA BEIIECTB Ha IIPUMEpE

BOJIOpPOJIA. Merannyeckas
CBsI3b. THIBI KPUCTAIUTMYECKHX
permeToK (arommuas,
MOJICKYJIsIpHas, HOHHAs,

MeTajuiniyeckas). 3aBHCHMOCTh
(u3MUECKUX CBOMCTB BELIECTB
OT TUNA  KPUCTAUIMYECKOH
PEIIEeTKH.

[ToBTopenue n 06001IEeHKE 110
Teme: «CTpoeHHe BEeIeCTB.
XuMHYECKas CBSA3bY.

Konrponpsnas padora Ned o
teMaM: «llepuonnueckuii 3aKoH
Y TIEPUOJIYECKasi CHCTEMA
XHMIYECKUX deMeHToB 1. M.
MenneneeBa. CTpoeHre aToMa.
CtpoeHue BEIeCcTBay..
O0001IeHNE, CUCTEMATH3ALIMS U
KOPPEKLMsI 3HAHUM ydaiuxcs 3a
Kypc XMUMHUH § KJ1acca.

Wrorosas KOHTposbHas paboTa.

CreneHb OKHCICHUSL.

KnaccuduimpoBaTs n3ydeHHbIE XUMUYECKHE
3JIEMEHTHI U UX coequHeHns. CpaBHUBATbH
CBOICTBa BELIECTB, IPUHAIICKAIINX K
Pa3IMYHBIM KJ1accaM; XUMHUYECKHE JIEMEHTHI
pa3HbIX rpymIl. Y CTaHaBIMBATh BHYTPU- U
MEXIIpeIMeTHbIe CBA3U. PopMyIHpOBaThH
nepuoauueckuii 3akon [1.1. Menzaeneesa u
packpsIBaTh ero cMbici. ONuCHIBaTh U
XapaKTepu30BaTh CTPYKTYPY TaOJIHIIBL.
Paznugarte nepuompl, TpyNIbl, TOATPYIIIHL.
OmnpenensiTe HOHATUS « XUMUYECKHH JIEMEHT»,
« IOPSIKOBBIA HOMEP», « MacCOBOE YHCIION, «
M30TOI», « OTHOCUTEIbHASI aTOMHAsI Maccay,
«3JIEKTPOHHAsI 000JI0YKa», « SJTEKTPOHHBIN
cinoiy. OOBSICHATh PU3HMUECKUI CMBICIT
MOPSIIKOBOTO HOMEpa XMMUYIECKOTO 3JIEMEHTAa,
HOMEPOB TPYIIIBI U IEPHO/Ia, 3AKOHOMEPHOCTH
H3MEHEHHs CBOMCTB 3JIEMEHTOB B IIpeJiesiax
MAaJIBIX MIEPUOOB U TIIaBHBIX TOATPYIII.
OnpenensaTs 4uciIo IPOTOHOB, HEUTPOHOB,
3JIEKTPOHOB Y aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
WCIIOJIB3YSI HEPHOANYECKYIO TAOIHILY.
MonenupoBaTb CTPOEHHE aTOMa, UCTIONIB3YsI
koMrbioTep. COCTaBIIATh CXEMbI CTPOCHHS
aTOMOB NEPBBIX 20 3JIEMEHTOB NEPUOANYECKON
CHCTEMBI JIEMEHTOB. XapaKTepH30BaTh
XMMHYECKHE 3JIEMEHTHI HA OCHOBE HX
MIOJI0KEHHS B IEPUOJIMUECKOHN CHCTEME U
0COOEHHOCTEH CTPOCHHUS UX aTOMOB. Jlenats
YMO3aKIIIOYEHHUS O XapaKTepe N3MEHEHHS
CBOMCTB XUMHUECKUX IJIEMEHTOB C
YBEJIIMYEHUEM 3apSA0B aTOMHBIX S/IEP.
HccnenoBaTh cBOICTBA H3yyaeMbIX BEILECTB.
OnuchIBaTh XUMHYECKUE PEAKIIUH,
HaOJr0/JaeMBbIe B X0/1€ SKCIIEPHMEHTA.
Y4acTBOBaTh B COBMECTHOM OOCYXIICHUU
Pe3yIIbTaTOB OIBITOB. J{enaTh BBIBOJIBI.

KOHKpeTH3upoBaTh MOHATHS «XHUMHUYECKAs
CBSI3b», KKPUCTAITMIECKAS PEIIETKAY.
OmnpenensiTh NOHSITHSI «KOBAJIEHTHAS MOJISIPHAsT
CBSI3b», « KOBAJICHTHASI HETIOJSIPHAS CBSI3bY, «
HMOHHAs CBSI3bY», « CTENEHL OKHUCIEHUS.
MoenupoBaTh CTPOCHUE BEIIECTB C
KPUCTAINIMYECKUMHU PEIIETKAMY Pa3HOT'O THIIA.
OnpenensaTh THI XUMHYCCKOH CBSI3H B
coeuHeHUsIX. ONpeneNaTh CTeNCHb OKUCICHHUS
5JIEMEHTOB B coequHeHusx. CoCcTaBIIsATh
(hOpMyJIBI BEIIECTB 10 W3BECTHBIM CTEIIECHSIM
OKWCIICHHS DJIEMCHTOB. Y CTAHABJIMBATH BHYTPH-
U MEXIpeaMeTHbIC CBsI3U. COCTaBIATH
CpaBHHUTENBHBIE W 0000IIatoIIIe TaOIHIIB,
CXEMBL.




OKHUCIIUTEIBHO -
BOCCTAaHOBHUTCIILHBIC peaKLII/II/l.
OKHUCIIUTEIBHO -
BOCCTAHOBUTEITLHBIC PEAKITUH.

JlabopaTopHBIE OMBITHI.
CocrapneHue Mojeneil MoseKy
Y KpPUCTAJLIOB BEIIECTB C
Pa3IMYHBIM BUIOM XHUMHYECKON
CBSI3H.

Bcero: 70 5 7 21
TemaTnuyeckoe JIAHKPOBaHMeE.
9 kjacc ( 2 yaca B HeeJ110, Bcero 68 yacon)
No Paznensl, TeMbl. Komnu | Kontp. IIpakr. Jlabop. | Buzpl nesrensHOCTH 00yUaromuXcst
Paznena €CTBO paboTBl | OIBITHI
YaCOB. | paGoTsI

Pazgen 1. | Muoroo6pa3sue  xummuveckux | 19 1 2 4
peakuuii.
Knaccnpukanuss xumMmdeckux | 7 1 1 KrnaccudunupoBaTh XMMHYECKHE PEAKIHH.
peaxkuui. IIpuBoaUTE IpUMEPBI PEAKLUI KaXKIOTO THIIA.

Pacnioznasats OKHUCJIUTEIIbHO-

OKUCIUTEIBHO- BOCCTaHOBUTEIIBHBIE PEAKIUHU 10 YPABHEHHUIO.
BOCCTaHOBUTEJIbHBIC PEAKIIUH. Omnpenenste 1O  YPaBHCHHIO —OKHCIHTEIb,
TerutoBoii 5pHeKT XHMUUECKIX BOCCTaHOBHTEIIb, Tiporecc OKHCIICHHS,
peaxuii. DK30- 1 BOCcCTaHOBJIeHUs. HabnromaTb M ONHMCHIBAaTH
SHI0TEPMHYCCKHE PEAKIIHH. XHUMHYECKHE peakuun c TTOMOIITBIO
CKOpPOCTh XUMHUYECKHX PEaKIIHii. €CTECTBEHHOTO s3bIKa M SI3bIKa  XHMHH.
VCI0BHSL, BAMAIOIINE HA HccnenoBaTe  ycnoBus,  BIMSIOIIHME  HA
CKOPOCTb XUMHUYECKOM peakLuu. CKOPOCTb ~ XHMHYECKOH  peaKkuud M HX
[loHsITHE O KaTaaHaTope. OTINCHIBATE. ITpoBoanTh TpYTIOBBIE
Ipakruueckas paGoral. HaOMIOMEHMST  BO  BpeMs  HAONIOICHHSA
W3yueHne BIMSHAS YCIOBHIA NnabOpaTOpPHBIX  OMBITOB,  Y4acTBOBaTh B
[IPOBEICHIS XHMHYECKOI o0CyXIeHUH pe3yJbTaToB OTIBITOB.
PeaKIuy Ha ee CKOPOCTb. CoCTaBnsATh TEPMOXMMUYECKHE YpaBHEHHSA
XUMHUYECKOE PABHOBECHE. peakiuii. Bblumcnare TemnoBoi  3ddext

VY cI10BHUSA €ro CMENIEHHUS.

Jemounctpanuu. [Ipumeps 3k30-
U D3HIOTEPMHUYECKUX PEaAKLMH.
BsaumonerictBue IIMHKA C
COJITHOM u YKCYCHOM
KHUCJIOTaMHU. BzaumopeiicTBue
TPaHyJIUPOBAHHOTO IMHKA U
IIMHKOBOH TMBUIM C  COJITHOM
KUCIIOTOM. BzaumoneiictBre
OKCHJIa MEJTU C CEpPHON KUCIIOTOM
pa3HOM  KOHLEHTpauuud Mpu
pa3HbIX Temieparypax. ['openue
yriii B KOHLEHTPUPOBAHHOU
a30THOM KucjoTte. ['opeHue cepsl

pCakiuu 1Mo TCpPMOXUMHUYCCKOMY YPAaBHCHUIO.




B DPAcCIUIaBICHHOH  CEIUTpE.
JlaGopaTtopHbie OTIBITHI.
IIpumepsnl 9K30- u
SHAOTEPMHUUECKUX peakuui.
Pacuérnsle 3agaun. Boruncnenus
o TEPMOXUMHUYECKUM
YpaBHEHUSM PEeaKIui

Xumuyeckne  peakuun B | 12 3 O0600mmaTs 3HaHUs 0 pacTBopax. IIpoBonuTh

BOIHBIX pacTBOpax. HaOJIIOIEHH 32 TIOBEICHUEM BEIIECTB B
pacTBOpax, 32 XUMUYECKUMH PEAKIUIMH,

CyIHOCTh Tporecca MPOTEKAIOIINMH B pacTBOpax. JaBate

ANMEKTPOITUTHICCKON OMpENEICHUS TIOHATHI «QIEKTPOIIHTY, «

JIUCCOLMALINY. HE3JIEKTPOIIUTY, «IIEKTPOIUTHIECCKAs

QHCKTPOHI/ITI/I‘ISCKaﬂ JUCCOIUaIus). KOHerTI/ISI/IpOBaTB TIOHATHUEC «

UCCONUALSA KHCIIOT, eJ04eit HOH», « KATHOH», « aHHOH». McciaenoBars

u conieii. CnaOble U CUIBHBIE CBOMCTBA PacTBOPOB DJIEKTPOJIUTOB.

sekTposuthl. CTENeHb CoOroaTh npaBmiia TEXHUKU 0€30MaCHOCTH.

JIUCCOLMALINY. XapakTepu30BaTh YCJIOBUS TEUEHUS peaKIUii B

Peakuyu MOHHOIO OOMEHa. pacTBOpax 3MEKTPOIUTOB IO KOHIIA.

T'upponus coneii. OnpenensTb BO3MOKHOCTb IPOTEKaHUS

I[IpakTueckas paboTa 2. peaknuit nonHoro oomena. IIpoBoauts

Pelenue 3xkcriepuMeHTaIbHbBIX IPYIIOBbIC HAOMIOICHHS BO BPEMS

3an1a4 1o teme «CBoicTBa HaOMI0IeHUs Ta00PATOPHBIX OTIBITOB,

KHCJIOT, OCHOBAHHUM U coJieH Kak Y4acTBOBATh B OOCY)KICHUH PE3yIbTaTOB

3IIEKTPOIIUTOBY. onbIToB. OOBSCHATH CYITHOCTh pEaKunit

KonrponsHas padora Nel o HOHHOrO oOMeHa. Pacrio3HaBath peakuun

TEME: <<3J'I€KTp0J‘II/ITI/I‘IeCKa${ HMOHHOTO 0OMeHa 1o YpaBHCHUAM, COCTABJISITH

JIUCCOLALINS. HOHHBIE COKPAIIEHHBIC yPaBHEHMUS.

JemoHncTtpanuu. Ucnbitanue

pacTBOPOB BELIECTB Ha

3NEKTPHUECKYIO TPOBOIUMOCTb.

JBM>KeHHE MOHOB B

INEKTPUUYECKOM TIOJIE.

JlabopaTopHbIe ONBITHI.

Peaxniun Mexny pactBopamMu

9MeKTPOAUTOB. ONBITHL IO

BBISIBJICHUIO YCIIOBUH TEUCHHUS

peakuuii oOMeHa B pacTBOpax

IEKTPOIIUTOB.

Pa3zgen 2. | Muoroo6pa3ue BelecTs. 46 13

Hemerauibl. 2 OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB HEMETAJUIOB B MaJIbIX MEPUOJaX U A -

IMomno)xeHre HEMETAIIOB B rpynnax. XapakTepu30BaTb XUMHUYECKHE

MIEPHOTMIECKON CHCTEME 9JIEMEHTBI Ha OCHOBE UX MOJIOXKEHHS B

XUMHYECKHX 3eMeHToB JI.U. MEpUOANIECKON cHUCTeME M 0COOEHHOCTEH

Menneneesa. O6mme cBoiicTBa CTPOEHHS MX aTOMOB. J[enaTh yMO3aKIIOUeHNS

HEMETAaJJIOB. 0 XapaKkTepe U3MEHEHUs CBOHCTB XUMHUYECKUX
3JIEMEHTOB C YBEIMUCHUEM 3apsI0B AaTOMHBIX
snep. [lonp3oBaThest nHGOpManneit U3 qpyTrux
WCTOYHHKOB JUISl TIOATOTOBKH KPATKUX
coo0nieHnid. '0TOBUTH MPe3eHTAIMH 10 TEME.

I'ajorensi. 5 2 XapakTepu3oBaTh rajlOreHbl HA OCHOBE UX

XapakTepucTHKa rajJoreHoB.
Xnop.

XJI0pOBOIOPOA: NOIYUEHHUE U
CBOICTBA.

CoungHas KUCIOTa U €€ COJn.
[Tpaktnueckas pabdora 3.

MOJIOKEHHS B IEPUOHUECKOM CHCTEME H
0COOEHHOCTEH CTPOCHHUS UX aTOMOB.
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHUS
CBOICTB raJION€HOB C YBEIUYEHHEM aTOMHOTO
HoMepa. OTHCHIBATh XUMHUYECKUE PEAKIIUH,
HaOJII0JaeMble B XOJI€ JIEMOHCTPAIIHOHHOTO U
nmaboparopHoro skcrepuMenTa. CobmoaaTh




ITonyueHnue consiHON KUCIOTHI U
HU3yUYEHUE €€ CBOWCTB.
BolTecHEHME rajloreHaMu Apyr
JIpyra 13 pacTBOPOB UX
coenuHeHuil. BzaumonencTaue
COJISIHOM KUCJIOTHI C MarHUEM,
OKCHJIOM MarHus, KapOoHaTOM
MarHusl.

TeXHUKY Oe3omacHocTH. Pacrio3HaBaTh
OIIBITHBIM IIyTEM COJISIHYIO KHCIIOTY U €€ COJIH,
a TakK XeE 6p0MI/I[l])I U NoAUbI. I/ICHOJ'II)SOBaT])
MpUOOPETEHHBIEC 3HAHUS U YMCHUS B
MPAKTHYECKOH JAEATEIbHOCTH U TIOBCETHEBHOM
JKU3HU C TENBI0 0€30IacCHOTO 00paIeHHS C
BEIIIECTBAMH U MaTepPHAIAMH U SKOJIOTUICCKU
TPaMOTHOTO TIOBE/ICHHS B OKPYIKAIOIIEH cpejie.
BBIYHCIISATE MACCOBYIO JIOJIIO PACTBOPEHHOTO
BEILIECTBA B PACTBOPE.

Kucsopon u cepa.

XapakTepuCcTHKa KUCIOpOa U
cepsl. Cepa. duznyeckue u
XMMHYECKHE CBOIMCTBA CEPHI.
[Ipumenenue. CepoBoAopo/I.
Cynbunst. Oxcup cepsl (IV).
Cepaucras kucnora Okcup
cepsl (VI). Cepnas kucinora.
[IpaxTuyeckas padora 4.
Pemenne skcrepruMeHTaIBHBIX
3aznay4 no teme «Kuciaopon u
cepay.

JlemoHCcTpauu. ATOTPOTIHS
Kucaopoaa u cepsl. O6pa3ibl
MPUPOJHBIX CYJIbGHUIOB U
cynndarto. JlJabopaTopHbie
onbITel. O3HaKOMJICHHE C
oOpasiamu cepsl U ¢é
MIPUPOTHBIX COCTMHEHHH.
KauecTBeHnHast peakius Ha
cynbdua- nonsl. KauectseHHnas
peaxmyst Ha CyJIb(UT- HOHEI.
B3aumoneiictBue cepHoit
KHCJIOTHI C MarHAEM, OKCHIOM
Marsusi, KapOOHaTOM MarHHS.
PacniosnaBanue cynbgar- HOHOB
B pacTtBope. PacuérHble 3amauu.
BrruucneHus 1mo XuMu4eCKuM
YypaBHEHHSIM Macchl, 00bEMa U
KOJINYECTBa BELIECTBA OJJHOTO U3
MIPOIYKTOB PEaKIUy 110 Macce
HCXOJHOTO BEIECTBA, 00BbEMY
WJIN KOJIMYECTBY BEIIECTBA,
COJIEpIKaILETo ONpeeIEHHYIO
JIOJII0 TIpUMeEceil

XapakTepu30BaTh 3JIEMEHTBI — O PYIIIHI
KHCJIOPO/a Ha OCHOBE HX ITOJIOKCHISI B
MIEPUOTNICCKON CHCTeMe M 0COOCHHOCTEH
cTpoeHus uX aToMoB. OOBIACHATH
3aKOHOMEPHOCTH N3MEHEHHS CBOWCTB TaHHBIX
AIIEMEHTOB C YBETMYEHUEM aTOMHOTO HOMeEpa.
XapakTepr30BaTh AJUIOTPOIIHIO KUCIOPOIA H
cepbl Kak O/IHy M3 MPUYMH MHOTO00pas3ust
BemecTB. ONUCHIBATh CBOKMCTBA BEIICCTB,
HaOJr01aeMble B XOJI€ IEMOHCTPAITMOHHOTO U
nabopaTopHoro 3kcnepumenta. CodrtoaaTh
TEXHUKY 0€30IMaCHOCTH. YMETh OKa3bIBaTh
MEPBYIO METUIIMHCKYIO TIOMOIIb MIPH
OTpaBIJICHUX, 0)KOTaX U TpaBMax MpH padboTe ¢
peakTuBaMu. OmpenensTh MPUHAIICKHOCT
BEILECTB K ONpPeACIEHHOMY Kaccy
coequHennii. ComocTaBIIsITh CBOMCTBA
pa30aBIeHHOI U KOHIIEHTPUPOBAHHOM CEPHOM
KHUCJIOTBI. Pacno3HaBaTh ONBITHEIM ITyTEM
PacTBOPBI KUCIOT, CYyIbGUABL, CYyIbPUTHI,
cyibdatsl . Mcnonap3oBaTh NpHOOpPETEHHBIE
3HAHUSA ¥ YMEHUS B IPAKTHUECKON
JCATCIIBHOCTU U HOBCCHHCBHOﬁ JKU3HU C
IEJIbI0 OE30TaCHOT0 OOpaIleHHsI C
BEIICCTBAMH U MaTepHaIaMU M SKOJIOTUICCKU
TPaMOTHOTO TOBEJCHUSI B OKPYIKalolleH cpeie.
BEBIYUCITATE IO XUMUYECKUM YPaBHCHUSIM
Maccy, 00bEM U KOJTMYECTBO BEIISCTBA OJHOTO
U3 IPOIYKTOB PEaKIUH 110 MAaCcCe HUCXOTHOTO
BeIeCTBa, 00BEMY HITH KOJIMUYECTBY BEIECTBA,
coJiep xamiero npuMecu. [ oToBuTh
KOMIBIOTEPHBIE TIPE3CHTAINH 10 TEME.

A3ot u docdop.

XapakTepucTuka ~— a3ora W
docdopa. Om3nueckue "
XUMHUYECKHE CBOMCTBA a3o0Ta.
AMMHaK. duznyeckue u
XUMUYECKHE CBOIICTBa.
[lonyyenne W  HpUMEHEHHE.
[TpakTugeckas pabora
ITonyuenue aMMuaKa u
n3ydeHue ero cpoiictB. Comu
aMMOHHMS.  A30THasi KHCJIOTA.
Comn a30THOM KHCIIOTBI.
®ochop. Oxcun ¢ocdopa(y).
®ocdopHas kucnora u e€ conu.
Jemonctpanuu. [Honyuenue
aMMHaka M €ro pacTBOPEHHE B
Bome. OOpasipsl  NIPUPOTHBIX

XapakTepu30BaTh 3JIEMEHTHl — TOJATPYIIIBI
a3oTa Ha OCHOBE UX TIIOJNIOXKEHUS B
MEPUOINIECKO CHUCTeMe H O0COOEHHOCTEH
CTPOCHUS ux aTOMOB. OOBACHATH
3aKOHOMEPHOCTU U3MCHCHUS CBOWCTB JaHHBbIX
3JIEMEHTOB C YBEJIMYCHHUEM aTOMHOI'O HOMEpa.
XapakTepu3oBaTh auloTponuio Qocdopa Kak
OIHY W3 IPUYMH MHOTOOOpa3usl BEIIECTB.
OnwuceIBaTh CBOMCTBA BEIIECTB, HAOJIOaeMbIe
B XOJI€ JIEMOHCTPAMOHHOTO M Ja00paTOPHOTO
IKCIEPUMEHTA. Cobmronats TEXHUKY
O6e3omacHOCTH.  YMETh OKa3bIBaTh MEPBYIO
MEIUIMHCKYIO TIOMOIIb IIPH OTPAaBICHHUSAX,
0XKOTax M TpaBMax IpH paboTe C peaKTUBAMH.
OmnpenensiTe NPUHAICKHOCTh BEIIECTB K
oIpeesIEHHOMY KJaccy COCIMHEHUIA.
CormocraBiisiTh  CBOWCTBA pa30aBICHHOW W
KOHLIEHTPUPOBAHHOU Q30THOM  KMCIIOTBHIL.
Pacrio3HaBaTh ONBITHBIM NMyTEM  PacTBOPHI




HUTPATOB u ¢docdaros.
JlaGopaTtopHbie OTIBITHI.

Pacrnio3naBanue cone aMMOHMS

KUCIIOT, aMMHaK, HHUTpaT- u Qocdar-HOHBI,
MOH aMMoHWUsl. Vcnosp30BaTh NpHOOpeTEHHBIC
3HaHMS M yMEHHs B  NPaKTHYECKOM
JICSITEIGHOCTH W TIOBCEJHEBHOW JKHM3HU C
LEIBI0 6e301acHoTo oOpareHus c
BEIIECTBAMH M MaTepHalaMH M KOJIOTHYECKU
IPaMOTHOTO TIOBEJCHHS B OKPYIXKAIOIICH cpene.
BBIMUCIATE MaccoByrO OO PAaCTBOPEHHOTO
BEILECTBA. T'otoBuTH KOMITBIOTEPHBIE
HPE3eHTALMH 110 TEME.

Yriepoa 1 KpeMHHI.

XapakTepucTHKa yriaepoaa u

KpeMHHS. AIDIOTPOTHS
yriaepona: anmas, rpaur,
KapOuH, QynnepeHs.
XHUMHYECKUE CBOMCTBA
yraepoaa. Ancopouus. Oxcun
yraepona (II) - yrapHslit ras.
Oxcun yraepona (IV) -
YIJIEKUCTIBIN Ta3.  YTOIbHAs
kucioTa u ee conu. Kpyrosopor
yriieposa B mpupoe.
[TpakTnueckas padora
[Momydenue okcuna
yraepona(1Y) u u3ydeHue ero
cBoMcTB. Pacnio3HaBanue
kapbonaroB. Kpemnuuii. Oxcun
kpemuns (IV). Kpemanesas
KHcJoTa U ee conu. CTekIo.
LlemenT.

OO6o011IeHIEe U TIOBTOPEHHE
Marepuana tem: «Kucnopon u
cepa. Azot u hochop. Yriepon
U KPEMHUI.

KonrpossHas pabora Ne2 o
temaMm: «Kucnopon u cepa. Azor
u pocdop.

JemoHcTpanuu.

Kpucrammaeckue pemeéTku
anmasa u rpadura. O6pazsl
MIPUPOTHBIX KapOOHATOB U
cunukaroB. JlabopaTopHsie
onbITel. IIpoBenenue
KaueCTBEHHOU peakLuyu Ha
yIIIeKHUCIbIH ra3. O3HaKOMIIEHHE
€O CBOMcTBaMH U
B3aUMOINIPEBPAILICHUSIMH
KapOOHATOB H
THIpOKapOOHATOB.
KavecTBeHHBIE peakiiy Ha
KapOOHaT-MOHBI.
Oprannyeckasi XMMHS

[lepBoHaUanbEHBIC CBEACHUS O
CTPOEHHH OPTraHUYECKHX
BELLECTB. YIIPOLICHHAS
KIIacCH(UKAIHs OPraHUIECKUX
coenuHeHull. IIpenenpHele
yriaeBonopoasl. Meras, 3TaH.
VcTouHMKH yTriieBoAOpPOIOB:
MIPUPOJHBIH ra3, HeTh, yrois.
HenpenenbHble yrieBogopoabl.
OtuneH. AuetuieH. [loauMepsr..
IIpousBoaHbIe yraeBogOpOAOB.
CnupTsl.

KapOoHOBBIE KUCIIOTHI.

XapaKkTepu30BaTh 3JIEMEHTBI — HOATPYIIIBI
YIIepo/ia Ha OCHOBE HX IMOJIOKEHHSA B
MEPUOANYECKON CHUCTeME U 0COOEHHOCTEH
cTpoeHus ux atoMoB. OOBICHATH
3aKOHOMEPHOCTU U3MCHCHU CBOICTB JAaHHbIX
JJIEMEHTOB C YBEJIMYEHUEM aTOMHOIO HOMEpa.
XapakTepH30BaTh AJUIOTPOIUIO YIIIEPOAA KaK
OJTHY M3 IPUYMH MHOT000pa3Hs BEIEeCTB.
OnwuceIBaTh CBOMCTBA BELIECTB, HAOIIOAaEMbIE
B X0/JI€ IEMOHCTPAIMOHHOTO 1 1a00paToOpHOTO
skcriepuMmenTa. CoOroaaTh TEXHUKY
6e3omacHocTH. OTpenenars MPUHAICKHOCT
BEHIECTB K OIPEIEIEHHOMY KIlacCy
coequHaennii. COmocTaBIIsITh CBOMCTBA OKCHIOB
yriepo/ia 1 KpeMHHsI, OOBSICHATh NPUUNHY HX
paznuuus. Jloka3plBaTh KUCJIOTHBIN XapaKTep
BBICIINX OKCUAOB YTIJIi€poaa U KpEMHUA.
3anuceIBaTh PEakiiy B AJIEKTPOHHO-MOHHOM
Buje. OCyIIecTBIATh B3aUMOIIPEBpaILCHUS
KapOOHATOB U THIPOKapOOHATOB.
Pacnio3HaBaTh ONBITHBIM MMyTEM YIIIEKHCIBINA
ra3, KapOOHAaT- ¥ CHIIMKAT-HOHBI.
Hcnons3oBaTh NpHOOPETEHHBIE 3HAHUS 1
YMEHHS B IPAKTUYECKOM JEATENBHOCTH U
TIOBCETHEBHOM JKN3HU C IIENBI0 OE3011acHOTO
oOpalneHus ¢ BEIeCTBaMH U MaTepHanaMu U
9KOJIOTHYECKH TPAMOTHOTO MOBEJICHHS B
OKpY’Karouieil cpeze.




Crnoxuslie 3¢upsl. JKupsl.
VriaeBoapl. AMHUHOKHCIIOTHI.
benkwu.

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollei cpefibl U ero
IOCJIEICTBHSL.

Metranuasbl.

XapaxkTepucTiuka METAaJIJIOB.
Haxoxnenue METaNIOB B
MpUPOJIC U OOIIUE CHOCOOBI X
monyyeHus. 3 XHUMHUECKHUE

CBOICTBa METaJIJIOB.
DIEKTPOXUMUIECKHUI pan
HalpsLKeHU! METaJlJIOB.

CmnaBel.  [lenovnble MeTaibl.
Marnuii.  [llenodyHozemenbHbIE
MeETaJUTEL.

Kanenuii u ero coeinHeHH.
JKecTKoCTh BOIBI U CIIOCOOLI €€
YCTpaHEHUs. AFOMUHUM.
Baxkuelnine coefMHEHNS
amromuHAs. [IpakTrdeckas
pabota Pemenue
SKCIEPUMEHTANBHBIX 33434 110
TeMe «MeTajabl 1 uX
coenuHeHus». JKeneso.
CoeauHeHus xKeiesa.
[Mpaktnueckas padora. Peienne
9KCIICPUMCHTAIBHBIX 33134 110
Teme «MeTalabl U UX
COCUHCHUS.

O06001menne 1 TOBTOpeHHe
MaTepuaina TeMsl: «O0mime
CBOMCTBA METAJIJIOBY.

KonTponsHas pabora mo teme:
«OO011Ke CBOWCTBA METAIIOBY.

O00011IeHNE, CUCTEMATH3ALNS 1
KOPPEKIHs 3HAHUH yJaIuxCst
3a Kypc XuMuH 9 kiacca.

Hrorosasi KOHTpoOJIbHAs paboTa.
JemoncTpannu. O6pasisl
Ba)KHEHIINX COCTUHEHUIN HATPpUsI
1 KaJusl, TPUPOTHBIX
COEUHEHNN MarHus, KalbIUsl U
ATFOMHHUS, JKEIIE3HBIX PY/I.
BzanmoeiicTBrE MICI0YHBIX,
1IEJIOYHO3EMEIBHBIX METAJIOB U
aIfOMHHUSA ¢ Bogou. Cokuranue
JKele3a B KUCIIOPOIE U XJIope.
JlaGopaTopHbIE OTBITHI.
(O3HaKOMIIEHHE CO CBOMCTBAMU U
B3aMMOIIPEBPAIICHUIMHI
KapOOHATOB H
runpokapbonatos. [lomydeHue
THIIPOKCU/IA AITFOMUHUS U
B3aMMOJCHCTBHUE €TI0 C
KHCJIOTaMH U IIE€T0YaMHU.
[TonydyeHue rupokcuia
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OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB METAJUIOB B MaJIbIX MepUoJiax u A -
rpynmax. XapakTepu30BaTh METAJUTB Ha
OCHOBC WX ITOJIOKCHHS B TICPUOTHUCCKON
cUCTeMe W 0COOCHHOCTEH CTPOCHUS MX
aToMoB. MccrenoBaTh CBOMCTBA H3y9YaeMbIX
BenecTB. OOBSICHATH 3aBUCHMOCTD
(hM3UYECKUX B XUMUYCCKUX CBOMCTB METAJIOB
OT BHa XUMHUYECKOH CBA3H MEXIy aTOMaMH.
HaGnronats ¥ OMChIBATE XUMHYECKHIE
PEaKINH C TIOMOIIIBIO eCTECTBEHHOTO SI3BIKA U
A3bIKA XUMHUH. OHI/ICI)IBaTB CBOﬁCTBa BCIICCTB
Ha OCHOBE HaOIIOAEHUI 32 X
npesparieHusMu. Jloka3piBath aM(OTEpHBI
XapakTep OKCUIOB U THIAPOKCUIOB ATFOMUHHUS
mwxene3a. CpaBHUBATH OTHOIICHUE H3y4aeMbIX
METaJUIOB K Bojic. CpaBHUBATh OTHOIICHUE
TUIPOKCHUIIOB ATFOMUHUS W HATPHSI K
pacTBopaM KHUCIIOT U menoueii. PacnosnaBaTth
OTIBITHBIM ITyTEM THAPOKCH]I- MOHBI, HOHBI
JKene3a. 3aluchIBaTh Peakuy B AJIEKTPOHHO-
nonHoM Buze. CoONroIaTh TEXHUKY
oe3omacHoctn. O000IIATE 3HAHUA U AETIATh
BBIBOJIBI O 3aKOHOMEPHOCTSX N3MEHEHHI
CBOMCTB METAJUIOB B MEPUOJIAX U TPYIIIaX.
[Iporuo3upoBarb CBOMCTBA HEU3YUEHHBIX
D3JICMCHTOB U UX COCJII/IHCHI/Iﬁ Ha OCHOBC
3HaHUM O IEPUOJUYECKOM 3aKOHE.
Hcnonp30Bats MpUOOPETEHHBIC 3HAHUS U
YMCHHUS B TIPAKTUYCCKON JCSITETHHOCTA U
ITOBCEIHEBHOM JKU3HU C IEIBI0 0€30I1aCHOI0
oOpaleHns ¢ BemeCTBAMU H MaTepHalaMH U
9KOJIOTHYECKA TPAMOTHOTO TTOBE/ICHUS B
OKpY>KaloIIeH cpee.




AITIOMMHUS ¥ B3aUMOJIEHCTBHE
€ro ¢ KMCJIOTaMH U LIETI0YaMH.
KauecTBeHHBIE peakiuy Ha
HOHBI JKelle3a.

PacuérHrie 3agaun. Beruucienus
10 XUMHUYCCKUM ypaBHeHI/lﬂM
MaccChl, 00bEMa MM KOJUYECTBA
BEIIECTBA OJTHOTO W3 MPOJYKTOB
pEeaKkIuy IO Macce HCXOTHOTO
BEIIECTBA, 00BEMY Unu
KOJIMYECTBY BEILIECTBA,
COIIepIKAIEro  OMpEHCTIEHHYIO
JIOJII0 TIpUMece

Paznen 3.

IHoBTOpEHUeE. 3 1

Bcero:

68 4 7 17

IlepeyeHb KOHTPOJIBbHBIX, 1a00PATOPHBIX H MPAKTHYECKUX PAadOT MO0 XMMUH B

cooTBeTcTBUM ¢ TpeboBanuamu ®I'OC OO0

8 kiacc (yueOonuk I'. E. Pymzuruc; @.I'. @ebaman)

IIpakTHyecKHe padoThl H J1a00PATOPHbIE ONBITHI C YEPTOi NPOBOASATCS HA YCMOTPEHHE VUHUTEs].
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Kontponbnas padoraNel no teme: «IlepBoHayanbHble XUMUYECKUE TIOHATHUS.

Kontponbnas padotaNe2 o temam: «Kucnopony», «Bogopony, «PactBopsl. Bogay.

Kontponbnas padotaNe3 o teme: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHECHUI.
Kontponbaast pabora Ne4 mo Ttemam: «llepuoamueckuii 3akOH W TepUOAMYECKash CHCTEMa
xumudeckux emeHToB [. 1. MenaeneeBa. Ctpoenue aroma. CTpOCHHE BEIIECTBA.

HtoroBas koHTpoNbHAs paboTa.

JI/O Nel PaccMoTpeHme BENIECTB C pa3IMYHBIMU (PH3HUECKUMH CBOMCTBAMHU.

[Tpaktnueckass padoraNel «IIpuembr Oe3zomacHON paboOThHl ¢ 000PYJOBaHMEM U BEIIECTBAMH.
CrpoeHue miaMeHn.

JI/O Ne2PasneneHnue cMeceld ¢ TOMOIIBbI0 MarHuTa.

[Mpaktudeckast paboraNe2 «OuncTka 3arpsi3HEHHON ITOBAPEHHOW COJII.

JI/O Ne3.Allpumepbl (usuueckux SBICHHUN: MiaBieHue napadunHa, ucnapeHue Bonabl [Ipumepsr
XUMHYECKHUX PEaKIIHiA: OKUCICHHE MEIH IPU HArpeBaHUHM, JCHCTBUE COSTHON KUCIOTHI HA MPaMop.
JI/O Ne5 O3nakomiieHue ¢ o0pa3amMu MPOCTHIX U CIOKHBIX BEIIECTB, MUHEPATIOB U TOPHBIX MTOPOI.
JI/ONe6CocTaBieHre  MAPOCTEPXKHEBBIX  MOJENCH  MOJEKyJ  MeTaHa, aMMHaKa, BOJIBI,
XJIOPOBOJI0PO/Ia, okcuaa yriepoaa (1V).

JI/ONe 7,8 PaznoskeHne ocHOBHOTO KapOornara Meau(1l). Peakimu 3aMenieHus: MeIH JKeJIe30M.

JI/0. 9 O3nakomieHue ¢ oOpa3amMu OKCHJIOB.

[Tpaktrudeckas paboraNe3 «IlomyueHne 1 CBOMCTBA KUCIOPOIAY.

JI/O.10 ITpoBepka Bo1opo/ia HA YUCTOTY.

JI/O Nell B3aumonerictBue Bo1opoaa ¢ okcuaom meau (11).

[Tpaktuueckas paboraNed «IlomydyeHre Bogopoa U UCCIEAOBAHUE €T0 CBOWCTBY.




19.

20.
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22,
23.
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28.
29.

30.

31.

[IpakTuueckaspadoTaNe5S «IIpUroTOBICHUE PACTBOPOB COJICH C ONpEAEIICHHON MAacCOBOHM Joeit
PAaCTBOPECHHOI'O BEIIIECTBAY.

JI/O Nel12 OnbIThl, TOATBEPKAAIOIINE XMMUYSCKUE CBOMCTBA OKCHUJIOB.

JI/O Nel3.ITonyuenne HepaCTBOPUMBIX OCHOBAHHM.

JI/O Nel4 CpaBHeHHE OKpAaCcKU MHIMKATOPOB B PAa3HBIX Cpeaax

JI/O Ne 15 BzaumoeiicTBiie OCHOBAaHHH C KMUCJIOTaMHU.

JI/O Ne 16. PaznoxeHne HepaCTBOPUMBIX OCHOBaHUIA.

JI/O Nel7 OnbIThl, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX THIPOKCUIOB

JI/O Nel8 B3anmopaeiicTBHe KHCIIOT ¢ METAJJIAMM, OKCHUJAMH METaJIIOB.

JI/ONel9¥cibiTanne WHAMKATOPOM BOJHBIX PACTBOPOB BOJOPOAHBIX COCAWHEHWH KHCIOpoaa M
CepBL.

JI/O Ne20 BzaumMozeiicTBue cojieii ¢ METAIIaMU.

[Tpaktuyeckast paboraNe6 «Ilomydenue pacTBopa MenHoro kymnopoca u3 okcuga meau(ll) u cepnoit
KHCJIOTEL.

[Ipaktuyeckass pabora Ne7.Perienue skcrepUMEHTANbHBIX 3a7ad Mo TeMe «BakHelmme Kiaccel
HEOPraHWYECKUX COCAMHEHUID)

J/O Ne21 CocraBiaeHue Mopeneil MOJEKYJd W KpPUCTAJUIOB BELIECTB C pPa3iIUYHBIM BHIOM
XHUMHUYECKOU CBS3H.

9 knace (yueonuk I'.E. Pymsuruc; @.I'. ®eanaman)
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Kontponbnas padota Nel o teme: «DIEKTPOTUTHIECCKAS TUCCOITHAITUS.

Konrponsnas padora Ne2 o remam: «Kucnopon u cepa. A3ot u dochop. Yriepoa u KpeMHUI».
Kontponbnas padota Ne3 no teme: «OO01Me CBOMCTBA METALIOBY.

HToroBast KOHTpOJIbHAs paboTa.

JI/O Nel TIpumepsbl 3K30- ¥ 2HAO-TEPMHUYECKUX PEaAKITHH.

[Ipaktuyeckast pabota Nel. VMzyuenue BIMsSHUS YCIOBUN NMPOBEACHUS XMMHUYECKOI peakiuu Ha ee
CKOpOCTb.

JI/O Ne2 Peakuuu Mexay pacTBOpamMH 3J€KTPOIUTOB. OMBITHI MO BBISBICHHIO YCIOBUI Te€UeHHUs
peakuuii oOMeHa B pacTBOpPax 3JIEKTPOIUTOB.

[IpakTuyeckass pabota Ne2. PemieHue sKCHepUMEHTANbHBIX 3ajad Mo Teme «CBOWCTBA KHUCIIOT,
OCHOBAHHH M COJIEN KAK AJIEKTPOIUTOBY.

JI/O Ne3 BeiTecHeHME TajoreHaMu JIpyT JpyTa U3 pacTBOPOB UX COEAMHEHUI.

JI/O Ne4 BzaumopeicTBHE COJITHOM KUCIIOTHI C MarHUEM, OKCHJIOM MarHusi, KapOOHATOM MarHusl.
[Tpaktryeckast padota Ne3. [TomyueHue COISTHON KUCIOTHI U U3yUEHHE €€ CBOMCTB.

JI/O Ne5 OznakomiieHHE ¢ 00pa3laMy cepbl B € IPUPOTHBIX COSTUHEHHA.

JI/O Ne6 KauecTBeHHast peakiys Ha Cyab(u/- HOHBI.

JI/O Ne7 KavecTBeHHast peakiys Ha CyJIb(UT- HOHBI.

JI/O Ne8,9 BzanmoneiicTBue cepHON KUCIOTHI ¢ MarHueM, OKCHJIOM MarHus, KapOOHaTOM MarHusl.
PacnioznaBanue cyiabgaT- HIOHOB B pacTBOpE.

ITpakTuyeckas pabota Ne4. Pernienue skcriepuMeHTaIbHBIX 3a]1a4 1o Teme «Kucimopon u cepay.
[TpakTtrudeckas padora Ne5. [TonyueHne aMmmMHuaka U H3y4eHHE €TO CBOMCTB.

JI/O Nel0 Pacno3naBaHue coseil aMMOHHUS.

JI/O Nell IIpoBenenne Ka4eCTBEHHON peaKkIluy Ha YTIIEKUCIIBIH ras3.

JI/ONel12 KauecTBeHHas peakiysi Ha KapOOHAT- HOHBI.

[Tpaktnaeckass pabora Ne6. ITlomyuenme okcuma yriepoma (IV) u wu3yueHWEe ero CBOWMCTB.
Pacnio3HaBanue kapOOHATOB.

JI/ONe13 M3yuenue oOpas3IioB METaIOB.

JI/O Nel4 B3aumopeiicTBie METaJIJIOB C paCTBOPAMU COJIEH.

J/O Nel5 OsnHakomiieHME CO CBOWCTBAMH W  B3aUMOIIPEBpAICHUSIMH KapOOHATOB W
T'HJIPOKapOOHATOB.

JI/O Nel6 IMonyveHne THAPOKCHIA ATFOMUHIS M B3aUMOJICHCTBUE €T0 ¢ KHCIOTaMH U IIEI0YaMH.
IIpaktyeckass pabora Ne6. PemieHue 5sKCIepUMEHTAJbHBIX 3a7ad Mo Teme «Mertamisl M HX
COETUHEHUSI.

JI/O Nel17 KauecTBeHHBIE peakiliu Ha HOHBI XKele3a.



28. Ilpaktuyeckass pabora Ne7.PemneHne 5SKCIEpUMEHTANBHBIX 3adad 1Mo TeMe «MeTamibl U UX
COCIMHEHUS.



