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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamMma 115t 5-9 KJ1acCOB COCTaBJICHA HA OCHOBE:

- @enepanbHOTO TOCYAAPCTBEHHOTO OOPa30BaTENBHOIO CTAaHAAPTa OCHOBHOTO OOIIEro
00pa3zoBaHus, YTBEPKICHHOTO IpuKazoM MuHucTepcTBa oOpazoBaHus W Hayku PD or 17
nexabps 2010 r. Ne 1897, ¢ naMeHeHHsIMH, BHECEHHBIMU MTPHUKa30M MHUHHUCTEPCTBAa 00pa3oBaHus
u Hayku Poccutickoii @enepamuu ot 31 nexkadbps 2015 r. Nel577;

- OcHoBHOIl 00pa3oBaTeIbLHONW MPOrpaMMbI OCHOBHOTO o00Imiero obpazoBanuss MOY
«ImutpueBckas cpeansis obueoOpa3zoBaTenbHas 1mkoja» Pakutanckoro paiiona benropoackoit
o0nacTH.

- Paboueii nporpammel. Xumus. Pabouune nporpammel. [Ipeamernas nunus yaeOHUKOB I
E. Pynsuruca, ®@. I'. ®enpamana. 8-9 kmacchl: mocodue uis yuutenei o01meo0pa3oBaTebHbIX
opranuzaruit/ H. H. T'apa.-2-e. uza., non. — M.: IIpocBemenue, 2013

ey u3yvyeHust XuMuu:
- OCBOEHHE BAXKHEHUIIUX 3HAHWH 00 OCHOBHBIX IOHATHAX M 3aKOHAX XHUMHH, XUMHYECKOH
CHMBOJINKE;
- OBIQJCHHEC YMCHUSAMH HAONIOAATh XWMWYCCKUE SIBJICHUS, NPOBOJUTH XUMHUYCCKUI
9KCIIEPUMEHT, POU3BOJUTh PacueThl HA OCHOBE XMMHUYECKUX (OpPMYJ BELIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIUN;
- pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB M HUHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH B Mpolecce
MPOBEJCHUS XHMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSITEILHOTO TIPUOOPETCHHsI 3HAHUH B
COOTBETCTBUH C BO3HUKAIOIIUMHU KU3HCHHBIMH ITOTPEOHOCTSMH;
- BOCIHUTaHUE OTHOIICHWS K XWMHH KaK K OJHOMY W3 (yHIAaMEHTAIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHHUS U DJIIEMEHTY O0IIe4eTIOBEUeCKON KYIbTYpHI;
- TPUMEHEHHE TOJYYCHHBIX 3HAaHUM U YMEHHU JJig 0€30MacHOTO MCIOJIb30BAaHUS BEIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCEIHEBHOW JKM3HH, MPEIYNPEKIACHUS SBICHUMN, HAHOCAIIMX BpPEd 3J0POBBI0 UEIOBEKA W
OKpY’Karollee cpee.

3agauu o0yueHms:
- TOJrOTOBKAa OOYYalOIIMXCS K OCO3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U
npo¢eCCHOHATBLHOTO MYTH;
- O6y‘~I€HI/I€ YMCHHIO CaMOCTOSTCIBHO CTAaBUTh LCJIM W OHNPCACTIATL NYTH HX OJOCTHXXCHUA,
UCIMOJIb30BaTh NPUOOPETEHHBI B IIKOJE ONBIT B PeaJbHOM KHU3HH, 3a paMKaMH Y4eOHOIro
nporecca;
- (opMupoBaHHME OCHOB XHWMHUUYECKHX 3HAHHWI, HEOOXOIWMBIX [JIsi TIOBCEJIHEBHOM >KU3HH,
JlanbHelIee COBepIIeHCTBOBAHNS ATUX 3HAHUM;
- a TaKXke CIocoOCTBOBAaTh OE30MacCHOMY IOBEIACHHMIO B OKpYKaloLell cpeae U OepexHoMy
OTHOILEHHIO K Hel;
- BOCIIMTaHUC Y6G)KJIGHHOCTI/I B TTIO3UTHBHOM poJin XUMHUU B XKU3HU COBPEMCHHOI'O 06H1€CTBa,
HEOO0XO/IMMOCTH XHMHUYECKH TI'PaMOTHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U OKpY’Karomien

cpere.

B coorBerctBuM ¢ yueOHbIM 1wuiaHoM MOY  «J/IMuTpueBckas — cpeaHss
o01eoOpa3oBaTenbHas IIKOJIay Ha U3ydeHHe mnpeaMeTa « XuMus» B 8-9 kinaccax oTBOIUTCS MO 2
yaca B HeJlen0. Y4yeOHoe cofiepKaHie Kypca OMOJIOTHH BKITIOYAET CIEAYIOLIUE pa3 ebl:

1. 8 xmacc. OcHOBHblE NOHATUS XUMMHU. [leproaMyeckuii 3aKOH W TepHOAWYECKas
cuctema xumuyeckux snmeMeHToB J[. . MenneneeBa. Ctpoenue aroma.  CTpoeHue
BellleCTBAa. XUMHUECKas CBA3b. (68 yacoB).

2. 9 xmacc. MHoroobOpa3ue XUMHUYECKUX peaknuii. MHoroo0Opasue BemecTB. KpaTkuit
0030p BaXKHEHIIINX OPraHMYECKUX BEIIEeCTB. (68 yacos).



[Ipemyaraemas pabodast mporpamma peanusyercst B yueOHHKaX XUMHUHU U yueOHO-
METOANYECKUX ITOCOOUSIX:

1. Pymutuc I'.E. Xumus: 8 ki.: yueb. s oomeobpazosat. yupexaenuid / I'.E. Pymsurtuc, @.I'.
®enpaman. — M.: IIpocsenienue.2018
2. XuMmusi: 8 KIL.: DIIGKTPOHHOE MPUIIOKEHHUE K YICOHUKY.
3. Pymsuruc I'.E. Xumus: 9 xi.: yue6. s obmeoodpaszoart. yupexaenuii / I'.E. Pynsutuc, @.I°.
®enbaman. — M.: [Ipocsemenne.2019
4. Xumust: 9 KIL: 2JICKTPOHHOE MPHIIOKEHHE K yICOHUKY.

I[InanupyeMble pe3yJbTaThl H3yYeHHUSs MpeIMeTa « XUMHD)

BBITyCKHUK Hay4HTCS:

- OMHCHIBATH CBOMCTBA TBEPJBIX, KHUJIKHX, Ta3000pa3HbIX BEUICCTB, BBIACISS UX
CYIIECTBEHHbBIE PU3HAKHY;

- XapaKTepU30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHUIO M CBOWCTBAM, YCTaHABIMBATH
NPUYHHHO-CJICICTBCHHBIC CBSI3U MEXKY JaHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

- PaCKpBIBATh CMBICI OCHOBHBIX XUMUYCCKUX MOHITHIA: aTOM, MOJICKYJIa, XUMHUYCCKHIA
AJIEMEHT, IPOCTOE BEUIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD, HCIIOJIb3YS 3HAKOBYIO
CUCTEMY XHMHH;

- U300pakaTh COCTAB MPOCTEUIIIMX BEIIECTB C TIOMOIIBI0 XUMUYECKUX (popMyI 1
CYITHOCTh XMMHYECKHUX PEAKIHiA C TOMOIIHI0 XUMUICCKUX YPaBHCHUN

- BBIYUCIISATH OTHOCUTEILHYIO MOJICKYJISIPHYEO M MOJIIPHYFO MacChl BEIIIECTB, a TAKKE
MacCOBYIO JIOJI0 XUMUYECKOTO JIEMEHTa B COCIMHECHUSX

- CPaBHHUBATh 10 COCTABY OKCHUJIbl, OCHOBAHUS, KUCJIOTHI, COJIU;

- KJIacCCU(UIIUPOBATH OKCUJIBI M1 OCHOBAHWSI [0 CBOMCTBAM, KUCJIOTHI M COJIM — [0 COCTaBY;
- OIKCHIBATh COCTAB, CBOKMCTBA M 3HAUCHHE (B MPUPOJIC M MPAKTHYESCKON JCATEIILHOCTH
YEJIOBEKa) MPOCTHIX BEIIECTB

— KUCIIOpOJIa M BOJIOPOJIA;

- TaBaTh CPABHUTEIHHYIO XapaKTEPUCTUKY XUMHUYCCKHUX DJIEMEHTOB M BAKHEHIIINX
COETMHEHUI eCTeCTBEHHBIX CEMEMCTB MIEIIOYHBIX METAIIIOB U TAJIOT€HOB;

- TTOJTB30BAThCS TAOOPATOPHBIM 00OPYIOBAaHHEM M XMMHYECKOH TIOCYI0H;

- IPOBOJIUTH HECIIOKHBIE XUMHUECKHE OTIBITH U HAOIIOCHHS 32 H3MEHEHHEM CBOWCTB
BEIIECTB B MPOIIECCE UX MPEBPAIIECHUI; COOIIOAATh MpaBUIIa TEXHUKH 0€30MMacCHOCTH MPH
MPOBEJICHNH HAOIIOICHUN U OTIBITOB;

- pa3MyaTh YKCIEPUMEHTAIBHO KUCIOTHI U MISJIOUH, MTOIb3YSICh HHIUKATOPAaMH; OCO3HAThH
HEO00XOIUMOCTh COOTIOCHHS Mep 0€30MacHOCTH MpU 00paIleHn C KUCIOTaMH U
HIeJI0YaMHU.

BBINTYyCKHHUK TOTYYUT BO3MOYKHOCTb HAyYUTHCS:

- TPaMOTHO 00paIaThCs C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HH,

- 0CO3HaBaTh HEOOXOAUMOCTH COOJIIOIEHHUS TIPAaBHI 0€30MaCHOTO MOBEACHUS B IPUPOTHON
- IOHUMATh CMBICIT U HEOOXOAMMOCTE COOJTFO/ICHUS TIPEANUCAHUH, TTPe/JIaraeéMbIX B
WHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHUU U JIP.;

- ACIIOJIB30BaTh MIPHOOPETEHHBIC KITFOYEBBIC KOMIIETCHTHOCTH TP BHIMIOTHCHUN
MCCJIEIOBATEILCKUX MPOESKTOB 10 U3YUEHHUIO CBOICTB, CIIOCOOOB MOTYYCHHS U
pacrio3HaBaHMsI BEIIIESCTB;

- pa3BUBAaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCTIOJIB3YsI CPEACTBA YCTHOTO U
MMUCHEMEHHOTO OOIIEHUS, MPOSIBIIATh TOTOBHOCTD K YBRKCHHUIO HHON TOYKH 3PCHHUS ITPU
00CYXXJIEHUH Pe3yIbTaTOB BBIMIOJIHEHHON paOOTHI,



- 00BEKTHBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOIIECCax,

KPUTUYECKH OTHOCHUTBCS K IICEBJOHAYYHON MH(DOPMAINK, HET0OPOCOBECTHON peEKIIame,

Kacarolleics UCTI0Ib30BaHMsl Pa3IMYHbIX BELLIECTB.

Iepuoauyeckuii 3aKOH ¥ MEPHOAMYECKASI CHCTEMa XUMHUYecKuX djemenToB . A.
MenpnesieeBa. CTpoeHue BelecTBa.

BeinmyckHUK Hay4uTCs:

- KITacCU(hUIUPOBATh XMMUYECKHE DJIEMEHTHI Ha METAJIIbl, HEMETAJLJIbI, 3JIEMEHTBI, OKCHIBI

U TUAPOKCH]IBI KOTOPBIX aM(OTEPHBI, 1 UHEPTHBIE 3JIEMEHTHI (Ta3bl) AJIs OCO3HAHUS

BaXHOCTHU YIOPSAIOUYEHHOCTHU HAyYHBIX 3HAaHUMU;

- pacKphIBaTh CMbICI Ilepuoaudeckoro 3akona /.M. Menneneesa;

- OTIMCHIBAThH U XapaKTEPHU30BaTh TAOIMYHYIO (POPMY MEPHOAMUYECKON CHCTEMBI

XUMHUYECKHX JIEMEHTOB;

- XapaKTepU30BaTh COCTaB ATOMHBIX SJIEP U PACIPENEICHUE YUCIIA DIEKTPOHOB 110

JIEKTPOHHBIM CJIOSIM ATOMOB XUMHUYECKUX JIEMEHTOB MaJIbIX IIEPUOI0B MEPHUOANYECKON

CUCTEMBI, a TAK)KE KaJaus U KaJlblUs;

- pa3yInyaTh BUAbI XUMHUECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO

HENOJISIPHYIO U METAJUTMUECKYIO;

- 1300pakaTh JIEKTPOHHBIE (OPMYJIbI BEIIECTB, 00Pa30BaHHBIX XUMHUUYECKUMHU CBS3SIMU

pa3HoOro BUAA;

- BBISIBJIATh 3aBUCMOCTb CBOMCTB BEILECTBA OT CTPOCHMSI €0 KPUCTAIIIMUECKON PELIeTKH

(MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAININYECKOMN );

- XapaKTepu30BaTh XMMUYECKHE JIEMEHThI U UX COEAMHEHUS Ha OCHOBE MOJIOKEHHUS

AJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

- OIUCHIBATh OCHOBHBIE MTPEINOCHUIKN OTKpBITUS [[.J1. MenaeneeBpIM epuoIu4ecKkoro

3aKOHA M MIEPUOINIECKON CUCTEMbI XUMHUYECKUX DJIEMEHTOB H MHOT000Pa3HyI0 HAYYHYIO

NeSITeIbHOCTh YUEHOI'O;

- XapaKTepu30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUEHHUE [TEPUOJNUECKOI0 3aKOHA U

HEepUOJIMYECKOM cucTeMbl XuMuueckux aemeHToB J[. 1. Menneneesa;

- OCO3HaBaTh Hay4HbIE OTKPBITUS KaK PE3yJIbTaT AJIUTEIIbHBIX HA0JI0/IEHU, OIIBITOB,

HAY4HOI MOJIEMUKH, IPEOI0JIEHUS TPYAHOCTEH U COMHEHUH.

BbInycKHUK MOJTYYUT BO3MOKHOCTh HAYUHUTHCS !

- OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JUISl IPAKTUYECKON JEATEIBHOCTH

YeJI0BEKa;

- ONUCHIBATh U3YYCHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOI'O aHaJIN3a;

- IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOANYECKON CHCTEMBbl XUMHUYECKHUX

HJIEMEHTOB JUIsl 00BSCHEHUS U NIPE/IBUICHNS] CBOWCTB KOHKPETHBIX BEILECTB;

- pa3BuBaTh MH(OPMALMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YINyOJeHUS 3HAaHUU 00

VCTOPUU CTAHOBJIEHHS XUMHYECKONM HAyKH, €€ OCHOBHBIX IOHATHH, NEPUOIUYECKOTO

3aKOHA KaK OJTHOTO W3 BaKHEHIIMX 3aKOHOB MPUPObI, a TAKKE

0COBPEMEHHBIX TOCTHKEHUAX HAYKU U TEXHUKHU.

MHoroo0pa3ne XuMHYeCKUX pPeaKIHii.

BhInycKHUMK Hay4uuTCS:

- OOBACHATH CYyTh XMMHUYECKUX MPOLIECCOB;

- Ha3bIBaTh MPU3HAKU U yCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUI;

- yCTaHaBJIUBAaTh MPUHAIEKHOCTh XUMHUUECKON peakluy K ONPEeIEHHOMY THITY O

OJTHOMY U3 KJIAaCCU(PULIMPOBAHHBIX IPU3HAKOB!

1) mo ymciy U cOCTaBy UCXOHBIX BEIIECTB U MPOJYKTOB peakluu (peakluyu COeTMHEHUS,
paslIoKeHus, 3aMeIeHNs] 1 0OMEeHa);

2) 10 BBIAENICHUIO WJIH MOTJIOLIEHUIO TEIIOTHI (PEaKuu IK30TEPMUYECKUE U
OHIOTEPMUYECKUE);

3) 1O U3MEHEHHIO CTETICHEH OKUCICHUS XUMHYECKUX DIIEMEHTOB (OKHCIUTEILHO-

BOCCTaHOBUTEIIbHBIE PEAKIINN);



4) o oOpaTUMOCTH Tporecca (peakiuu 00paTUMbIe B HEOOPATUMBIE);

- Ha3bIBaTh (PaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKHUX PEaKIHii;

- Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHNE XUMUYECKOTO PABHOBECHS;

- COCTaBJIATh YPaBHEHHUS HJIEKTPOJIUTUYECKOM TUCCOLMALIMU KUCIIOT, IIeI04el, ColeH;
MOJIHBIE M COKpAIIEHHbIC HOHHBIC YPAaBHEHUS peakiiii 0OMeHa; ypaBHEHHS OKUCIUTEIHEHO
- BOCCTAaHOBUTEJIbHBIX peaKIuii;

- IPOTHO3UPOBATh MPOAYKTHl XMMUYECKHUX PEaKkIuii Mo GopMysaam / Ha3BaHUSAM UCXOIHBIX
BEILIECTB; ONPEEIIATh UCXOJHbIE BELECTBA IO (hopMysIaM / Ha3BaHUSAM MPOTYKTOB
peaKIuu;

- COCTaBJIATh YPaBHEHUsS PEAKLUH, COOTBETCTBYIOIINX [1OCIEI0BATEIbHOCTH («IIEIIOUYKEY)
NPEBPAICHUI HEOPTaHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

- BBISIBJIATB B IPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUJIETEILCTBYIOIINE O IPOTEKAaHUN
XAMHYECKON PEaKIu;

- TOTOBUTB PACTBOPBI C ONPEAEICHHON MacCOBOM J10J1€H pacCTBOPEHHOI'O BELLIECTBA;
-ONpeAeATh XapaKTep Cpebl BOTHBIX PACTBOPOB KUCIOT U IIEJIOUEH 110 M3MEHEHUIO
OKpPAacKU MHJIMKaTOPOB;

- IPOBOJINTH KAUECTBEHHBIE PEAKIINH, IIOATBEPKAAIONINE HATMYNE B BOJHBIX PACTBOPAx
BEIIIECTB OT/AEIbHBIX KATHOHOB U AHHOHOB.

BBIMYCKHUK TOTYYUT BO3MOXHOCTh HAYYUTHCS

- COCTaBJIATh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHUS 110 COKPAILEHHBIM HOHHBIM
YpaBHEHHSM;

- IPUBOAUTH IPUMEPHI PEAKLUH, TOATBEPKAAIOIIUX CYIIECTBOBAHUE B3aUMOCBA3H MEXy
OCHOBHBIMH KJIACCAMU HEOPTaHMYECKUX BEIICCTB;

- IPOrHO3UPOBATh PE3y/IbTAThl BO3ACHCTBUS Pa3IMUHbIX (DAKTOPOB Ha CKOPOCTh
XUMHYECKON PEAKIIUU;

- IPOrHO3UPOBATh PE3Yy/IbTAaThl BO3ACHCTBUS pa3IMYHbIX (DAKTOPOB HAa CMELICHHE
XUMHYECKOTO PaBHOBECHSI.

MHuoroo0pa3ue BelecTB.

BbIyCKHUK Hay4YHUTCS:

- Ol'IpeI[eJ'ISITB HpI/IHaJIJ'Ie)KHOCTB HeOpFaHI/IqGCKI/IX BCHICCTB K OJIHOMy n3 I/I3Y'-ICHHI>IX
KJIACCOB/TPYIIM: METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

- COCTaBIIATH (POPMYIIBI BEIIECTB [0 UX HA3BAHUSM;

-OIPEAENSTh BAJICHTHOCTh U CTETIEHb OKHMCIIEHUSI 3JIEMEHTOB B BEILIECTBAX;

- COCTaBJIAATh (DOPMYIIBI HEOPTAHUYECKUX COCIMHEHUM 10 BaJICHTHOCTSIM M CTETICHSIM
OKHCJICHUS JJIEMEHTOB, a Tak)Ke 3apsiiaM HOHOB, yKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

- 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MYECKUX M XUMUYECKHX CBOMCTB MPOCTHIX
BCIICCTB U UX BBICIINX OKCUIOB, 06p330BaHHBIX SJIEMCHTAMHA BTOpOFO u TpeTI)el"O
MEPHOJIOB;

- Ha3bIBAThb O6HII/IC XUMHUYCCKUC CBOﬁCTBa, xapaKTeprle JJIA r‘pynn OKCHJIOB:. KHCJIOTHBIX,
OCHOBHBIX, aM(OTEpPHBIX.

- Ha3bIBaTh OOIIME XMMUYECKHUE CBOMCTBA, XapaKTEpHbIE IS KAXKI0T0 KJIacca BEIIECTB;
-IIPUBOJIUTH IPUMEPHI PEAKLINM, MOATBEPKIAIOIINX XUMUYECKHUE CBONCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJICH;

- ONIPE/CIIATH BEIIECTBO — OKUCIHUTEND U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO-
— BOCCTAHOBHUTCIIBHBIX peaKm/mx;

- COCTaBIISATh DJIEKTPOHHBIN OaJaHC MO MPEI0KEHHBIM CXeMaM PeaKIIvii;

'HPOBO}II/ITI) na6opaTopHLIe OIIBITHI, nonmepmna}omne XUMHUYCCKUEC CBOfICTBa OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEILECTB;



-IIPOBOJIUTS JIAOOPATOPHBIE OMBITHI MO MOTYYSHUIO U COOMPAHMIO ra3000pa3HBIX BEUIECTB:
BOJIOPO/Ia, KHCIOPO/Ia, YIIIEKUCIIOTO Ta3a, aMMHaKa; COCTABIIATh YPAaBHEHUS COOTBETCTBYIOIINX
peaKuui.

BBIITyCKHUK MOTyYUT BO3MOXKHOCTH HAYYHUTHCS:

* TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B IIOBCEIHEBHOM KHU3HH;

* OCO3HaBaTh HEOOXOAMMOCTH COOIIIOJICHUS ITPABIIT IKOJIOTNIECKH O€30M1acHOTO
IIOBEJICHUS B OKPYKAIOLIECH IPUPOJHONU CPELE;

*  IIOHUMATh CMBICI U HEOOXOIMMOCTh COOIOICHHS TIPEATUCAHUM, TIPeIaraeMbIX B
MHCTPYKLHUSAX 10 UCIIOIB30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIp.;

*  HCIIOJIb30BATh MPHOOPETCHHBIC KITIOYEBHIE KOMIIETEHTHOCTH TIPH BHITOJTHEHUH
UCCIIEIOBATEIBCKUX MIPOCKTOB MO U3YUYEHHIO CBOMCTB, CIIOCOOOB MOTYYSHHS U PACIIO3HABAHUS
BEILIECTB;

* pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIETEHTHOCTb, HCIIOJNB3YSl CpPEIACTBA YCTHOH U
NUCBMEHHOW KOMMYHHUKAIlMM TIpH pabdoTe ¢ TeKCTaMu Y4eOHWKAa U JONOJIHUTEIBHOM
JUTEPATypOid, CHPAaBOUYHBIMU TaOJHMIIaMHU, MPOSBISATH TOTOBHOCTh K YBAKEHHIO HHOM TOYKH
3peHUs TP OOCYKACHUH PE3YJIHTATOB BHINOJTHEHHON paboTHI;

* 00BEKTUBHO OLIEHUBATHh HH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCAX,
KPUTUYECKH OTHOCUTHCS K TICEBJIOHAYYHOIH MH(POPMAIK, HeJOOPOCOBECTHOH peKiame,
KacaromIeics NCIOJIb30BaHMS PA3JINYHBIX BEIIECTB

* OCO3HaBaTh 3HAUYEHHE TECOPETUYECKUX 3HAHUHU JUII NPAKTHUECKOM e TEIbHOCTH
YeJI0BEKa,

* OIKUCHIBATH U3y4YEHHBIE OOBEKTHI KaK CHCTEMBbI, IPUMEHSS JIOTHKY CUCTEMHOT'0 aHAIIN3a;

* TPUMEHSTH 3HAaHUS O 3AKOHOMEPHOCTSIX NEPUOTUIECKON CUCTEMbI XUMHYECKIX
3JIEMEHTOB JJIs1 OOBSICHEHHS U MTPEIBHUICHUS CBOIICTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(OPMAIMOHHYIO KOMIIETEHTHOCTH MTOCPEICTBOM YIITYOJCHHUS 3HAHUN 00
MCTOPUH CTAHOBIICHUSI XUMHUYECKOI HAayKH, €¢ OCHOBHBIX TIOHSTHUH, IEPUOIMYECKOTO 3aKOHA KaK
OJTHOTO W3 BAKHEHIIUX 3aKOHOB NPHUPOJBI, a TAKKE O COBPEMEHHBIX IOCTIDKEHHSX HAyKH U
TEXHHKH.

* COCTaBJIATH MOJICKYJISIPHBIC U TTOJIHBIE HOHHBIC YPABHEHUS TI0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

*  NPHUBOJUTH MPUMEPHI PEAKIINA, TOJTBEP)KIAIOIINX CYIECTBOBAHIE B3aMMOCBSI3U
MEX/y OCHOBHBIMH KJIACCAMU HEOPraHMUYECKUX BEIIECTB;

* TPOTHO3UPOBATH PE3YJIHTATHI BO3JACHCTBUS Pa3IMUHBIX (DAKTOPOB HAa M3MEHEHNE
CKOPOCTH XUMHUYECKOH peaKiuu;

* TPOTHO3UPOBATH PE3YJIHTATHI BO3JACHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMEIICHHE
XUMHUYECKOTO paBHOBECHSI.

* TPOTHO3UPOBATHh XMMUYECKHE CBOWCTBA BEUIECTB HA OCHOBE X COCTaBa M CTPOCHUS;

* TPOTHO3MPOBATH CIIOCOOHOCTH BELIECTBA MPOSIBIATH OKUCIUTEIbHbIE WIH
BOCCTAaHOBHUTEIIbHBIE CBOWCTBA C YUETOM CTENEHEW OKUCICHHS YJIIEMEHTOB, BXOISIINX B €T0
COCTaB;

*  BBIBISTH CYIIECTBOBAHUE TEHETUUYECKOM B3aMMOCBSI3M MEKIY BEIIECTBAMHU B PALIY:
IPOCTOE BELIECTBO — OKCHUJl — TUAPOKCH] — COJIb;

*  OpraHU30BBIBATH, IPOBOIUTH YUCHHUECKUE MPOCKTHI IO UCCIIEIOBAHUIO CBOHCTB
BEIIIECTB, UMEIONINX Ba)KHOE MPAKTUYECKOE 3HAUCHHE.

ILnanupyeMsle pe3ybTaThl peajau3anuu nporpammel «@opmuposanue YY I»
cpeacreaMu NnpeamMera XuMHun:

JInuHoCcTHBIE YHUBepca/ibHbIe yUeOHble AeilicTBUS

B paMkax HeHHOCTHOI0 M IMOLMOHAJBLHOI0 KOMIIOHEHTOB OYy1yT c(hOPMUPOBAHBI:
* TpaKJaHCKUH MaTpUOTHU3M, JTH000Bb K PoiHe, 4yBCTBO TOP/IOCTH 3a CBOIO CTPaHY;

* YBAXKEHUE K UCTOPUU, KYJIbTYPHBIM U UCTOPUYECKUM ITAMATHUKAM;



* SMOLIMOHAJILHO MOJIOKUTEIIBHOE TPUHATHE CBOCH AITHUYECKON MJICHTUYHOCTH;

* yBaXCHHUE K JPYrUM HapoaaM Poccun 1 Mupa 1 IpUHSITHE UX, MEXKITHHYECKAs
TOJIPAHTHOCTh, TOTOBHOCTh K PAaBHOIIPAaBHOMY

COTPYJHHYECTBY;

* YBaX€HME K JINYHOCTH U €¢ JIOCTOUHCTBY, 100POKEIaTEIbHOE OTHOLICHNE K
OKPYXXAIOLINM, HETEPIIUMOCTH K JIFOOBIM BHJIaM HACWJIHS M TOTOBHOCTH IIPOTUBOCTOSATH UM;

* YBaXXCHHE K IICHHOCTSM CEMbH, JIFOOOBb K MPUPOJIE, TPU3HAHUE LIEHHOCTH 3/10POBbS,
CBOETO U JIPYTHUX JIIOJICH, ONTUMHU3M B BOCIIPUSATHU MUPA;

* TOTPeOHOCTH B CAMOBBIPAXECHUHU M CaMOpEaT3aliH, COLUAILHOM TPU3HAHUY;

* TO3WTHBHAS MOpAJIbHAsI CAMOOIICHKA M MOPaJIbHbIE YYBCTBA — YYBCTBO TOPAOCTH IIPH
CJIEZIOBAaHUH MOPAJIBHBIM HOpMaM, EPEKUBAHNE CTHIJIa M BUHBI IIPU UX HAPYLICHHUH.

B pamkax 1efiTeIbHOCTHOTO (NMOBEIEHYEeCKOro) KOMIOHEHTa OyayT chOpMUPOBAHbI:

* TOTOBHOCTb U CIIOCOOHOCTb K YYaCTHIO B IIKOJIHHOM CaMOYIPABJICHUHU B MPEIEIax
BO3PACTHBIX KOMITETCHIMH (JISKypPCTBO B IIKOJIC M KJIACCE, YIACTHE B IETCKUX U MOJIOJICKHBIX
OOIIECTBEHHBIX OPraHU3AIMAX, IIKOJIBHBIX M BHEIIKOJIBHBIX MEPOTIPHUITHUSX );

* TOTOBHOCTH U CIIOCOOHOCTBH K BBIITOJHEHUIO HOPM U TPeOOBAaHMI MIKOJIBHON JKU3HH,
npaB ¥ 00513aHHOCTEW yYCHHKA,

* YMCHHE BECTH JHAJOT Ha OCHOBE PaBHONPABHBIX OTHOUICHUH U B3aUMHOTO YBaKCHHUS U
NPUHATHS; YMEHHUE KOHCTPYKTHBHO pa3pemaTh KOH(IUKTHI;

* TOTOBHOCTBH M CHOCOOHOCTB K BBITIOJIHEHHIO MOPAIBHBIX HOPM B OTHOIICHHH B3POCIIBIX
¥ CBEPCTHUKOB B IIIKOJIE, IOMa, BO BHEYYEOHBIX BUIAX JIESATEIHHOCTH;

* TOTPeOHOCTH B y4aCTHH B OOILECTBEHHOM KHU3HU OMMKAWIIEro COIMAIBHOTO
OKpY’KeHHsI, 00IIECTBEHHO TOJIE3HOM IeATEILHOCTH;

* YMCHHE CTPOMTH )KU3HEHHBIC TUIAHbI C YIETOM KOHKPETHBIX COIHATbHO-UCTOPUIECKUX,
HNOJUTUYECKUX ¥ SKOHOMHUYECKUX YCIOBUH;

* yYCTOWYMBBIN MO3HABATENBHBIA HHTEPEC ¥ CTAHOBIICHUE CMBICIIOO0pa3yromiel QyHKIMN
MIO3HABATEIBHOTO MOTHBA;

* TOTOBHOCTH K BEIOOPY MPOGMIEHOTO 00pa30BaHM.

BBIYCKHUK TOTYYHT BO3MOXKHOCTD I (HOPMUPOBAHHMS:

* BBIPOKCHHOW yCTONYMBOW y4eOHO-IT03HABATEILHON MOTUBAIIMY U MHTEPECa K YUCHUIO;

* TOTOBHOCTH K CAaMOOOPa30BaHMIO U CAMOBOCIIUTAHHIO;

* aJeKBAaTHOM MO3UTHUBHON CAMOOLIEHKH U SI-KOHIIETILINY;

* KOMIIETEHTHOCTH B pEaTU3aIllii OCHOB TPAYKAAHCKON HCHTUYHOCTH B TIOCTYIIKAX U
NeSITebHOCTH;

* MOpAJBHOTO CO3HAHWS Ha KOHBEHIIMOHAJILHOM YPOBHE, CHOCOOHOCTH K PpEIICHUIO
MOpaJIbHBIX JTWJIEMM Ha OCHOBE Yy4eTa MO3MLMH YYaCTHUKOB IMJIEMMBI, OPUEHTALMH Ha MX
MOTHUBBI U 9yBCTBA; YCTOMYUBOE CIIEIOBAHHE B TOBECHUH MOPAILHBIM HOPMaM

UITUYECKUM TPEOOBaAHUSAM;

* HMIATHUU KaK OCO3HAHHOTO MOHUMAHHUSI U COTIEPEKUBAHHS YYBCTBAM JIPYTHUX,
BbIpa)KaIOLIeNcsl B IOCTYIKAX, HAIPABJICHHBIX HAa IOMOIIb U oOecrieueHre 0J1aronoayqms.

PeryasiTUBHBIE YHHBepcaabHble y4eOHbIE AeiicTBUSA

BeinmyckHUK HayduTCs:

* IeJICTIOJIaraHuIo, BKIIIOYasl IOCTAHOBKY HOBBIX IeJIeH, MpeoOpa3oBaHNe MPAaKTHUECKOM
3aJauu B MIO3HABATENBHYIO;

*  CaMOCTOSITEIFHO aHAJTM3UPOBATH YCIOBHS JOCTHKECHUS 1IN Ha OCHOBE y4eTa
BBIJICJIEHHBIX YUUTENIEM OPUEHTUPOB JIeHCTBUA

B HOBOM yueOHOM MaTepHale;

* IUJIAaHMPOBATH ITYTH JOCTH)KEHUS 1IETIeH;

* YCTaHaBJIMBATH IIEJIEBbIC IPUOPUTETHI,

* yMETb CaMOCTOSTEIbHO KOHTPOJIMPOBATH CBOC BPEMsI U YIIPABIISATh UM;



* [PUHUMATh PELICHHS B MPOOJIEMHOM CUTYaAI[MH HAa OCHOBE IIEPErOBOPOB;OCYIIECTBIST
KOHCTAaTUPYIOIINH ¥ MPEIBOCXHUIIAOIINN KOHTPOJIb IO PE3YJIBTATY U IO CTIIOCO0Y JIEHCTBUS,
aKTyaJbHBII KOHTPOJIb HA YPOBHE MPOU3BOJILHOTO BHUMAHUS;

* aJIeKBaTHO CaMOCTOSITEIbHO OLEHUBATh IPABUIBHOCTb BBIOJIHEHHSI JEHCTBUS U
BHOCUTH HEOOXOJMbIE KOPPEKTUBBI B UCIIOJIHEHHE KaK B KOHIIE JICHCTBHUS, TaK U 110 X0y €ro
peanu3anuu;

* OCHOBaM MPOTHO3MPOBAHUS KaK MPEABUICHHS OyIYIINX COOBITHIA U pa3BUTHS
npoiiecca.

BBIMYCKHUK TOTYYUT BO3MOXHOCTh HAYYUTHCS:

*  CaMOCTOSITEIbHO CTaBUTh HOBbIEC YUeOHBIE LIETU U 33]]auy;

* TOCTPOCHUIO )KU3HEHHBIX IUTAHOB BO BPEMEHHO2H MEPCIIeKTUBE;

* IIpU IUIAHUPOBAHUM JOCTHKEHUS LieIel CaMOCTOSITENIbHO, TIOJHO U a1eKBaTHO
YYUTBIBATh YCIIOBHSI U CPEACTBA UX JOCTIIKEHHUS;

*  BBLACIATH aJIbTEPHATUBHBIE CIIOCOOBI JOCTHKEHMS LIEJIM U BBIOUpATh Hanbosee
3 PeKTUBHBIHN c110CO0;

* OCHOBaM CaMOpPEryJIALUU B y4eOHOH U [T03HABAaTEIbHOMN JeATeIbHOCTH B (hopme
OCO3HAHHOTO YIPABJICHUSI CBOUM TTOBEACHUEM

U JIeITEIIbHOCThIO0, HAIIPABJICHHOM Ha IOCTHKEHHE IIOCTABJICHHbIX LeJIeH;

*  OCYIIECCTBJIATH MTO3HABATEIBHYIO pe(ICKCHIO B OTHOIICHUH JCHCTBUH 110 PEIICHUIO
y4eOHBIX U N03HaBaTEIbHbIX 3a/1ay;

* aJICKBaTHO OIICHMBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTHUECKOTO WIIH
IPENoIaraeMoro pacxo/ia pecCypcoB Ha pelleHHe 3a/jauu;

* aJICKBATHO OIICHWBATH CBOM BO3MOXKHOCTH JOCTHIKEHHS LIEJIH ONPEIEICHHON
CJIO)KHOCTHU B Pa3IMUHBIX c(hepax caMOCTOSTEIbHOM 1€ TEIbHOCTH;

* OCHOBaM CaMOPETYJISALNU SMOIMOHAIBHBIX COCTOSHHIA;

* [pwiarath BOJEBbIE YCHIINSA U IIPEOA0JIEBATh TPYTHOCTH U IPENATCTBUS Ha MyTH
JOCTH>KECHHUS LICJIECH.

KoMMyHuKaTHBHBIE yHHBepcaabHble y4eOHbIe AeiicTBUS BhITYyCKHUK HAYYUTCS:

* YYUTHIBAThH Pa3HbIE MHEHHS U CTPEMUTHCS K KOOPIMHALMY PA3IMYHBIX MTO3UIINN B
COTPY/AHUYECTBE;

*  (QopMynupoBaTh COOCTBEHHOE MHEHHUE U MIO3UIUIO, apTYMEHTHUPOBATh U
KOOPJIMHUPOBATh €€ ¢ MO3UIUSIMU MMAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIIEro
peIIeHus B COBMECTHOMW JI€ATEIbHOCTH;

* yCTaHaBJIMBATh U CPABHUBATh pa3Hble TOUKHU 3PEHUS, IPEXkKAE YEM IPUHUMATD PELICHUs
U JIeNaTh BBIOOD;

* apryMEHTHPOBAThH CBOIO TOUKY 3pEHMsI, CHOPUTH U OTCTAauBaTh CBOIO MO3UIUIO HE
Bpax1€OHBIM JJIsSI ONIIIOHEHTOB 00Pa3oM;

* 3aJaBaTh BONPOCHI, HEOOXOAUMBIE JJIsl OpraHU3alMyi COOCTBEHHOM AEATENbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

* OCYILECTBIISATh B3aUMHBII KOHTPOJIb M OKA3bIBaTh B COTPYAHUYECTBE HEOOXOJUMYIO
B3aMMOIIOMOIIIb;

* QJIeKBaTHO HCIOJb30BaTh PeUb IS IUIAHUPOBAHUS U PETYIISLUN CBOEH 1A TeNbHOCTH;

* aJIeKBATHO MCIIOJH30BATH PEUYEBHIC CPENICTBA IS PEIICHHS PA3INIHBIX
KOMMYHHKATHBHBIX 3a7[a4; BJIAJETh YCTHON M MHCbMEHHOM Peublo; CTPOUTH MOHOJIOTHUECKOE
KOHTEKCTHOE BHICKAa3bIBAHUC;

* OpraHu30BBIBATh U IUIAHUPOBATH YU€OHOE COTPYJHHUUECTBO C YUUTENIEM U
CBEPCTHHKAMH, OTIPENIENIATH el U (QYHKIIMH YYaCTHUKOB, CIIOCOOBI B3aMMOICHCTBUS;
IUTAHUPOBATh 00IIHE CIIOCOOBI PadOTHI;

* OCYIIECTBIISATH KOHTPOJIb, KOPPEKIIHIO, OIIEHKY NeHCTBHI TapTHEPA, YMETh YOSKIATh;

* paboTaTh B IpyIe — YCTaHABIMBATH PabOYHe OTHOMIEHHUS, 3PPEKTUBHO
COTPYAHUYATH U CIIOCOOCTBOBATH MPOAYKTHBHOW KOOTIEPAITUH; HHTETPUPOBATHCS B TPYIIITY
CBEPCTHHUKOB U CTPOUTH NMPOJYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;



* OCHOBaM KOMMYHUKAaTUBHOU pedaeKcHu;

* HCMOJIb30BAaTh a/IEKBATHBIE SI3bIKOBBIE CPEACTBA AJIs1 OTOOPAKEHUSI CBOMX UYBCTB,
MBICJIEH, MOTHBOB U TIOTPEOHOCTEH;

* oroOpaxkaTb B peuH (onucaHue, 0ObsICHEHUE) COJEPKAHNE COBEPLIAEMBbIX AEHCTBUIM
Kak B (hopMe TPOMKOI COLMANIN3UPOBAHHON PEUH, TaK U B (hOpMe BHYTPEHHEH PEUH.

BBIITyCKHMK MOJIYyYUT BO3MOXHOCTb HAyYUThCS:

* YYUTHIBATh U KOOPIAWHUPOBATH OTIMYHBIE OT COOCTBEHHOMN MO3UIIUH IPYTHX JIIOJCH B
COTPYHUYECTBE;

* YYUTHIBATh pa3Hble MHEHUS H HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

* IIOHMMAaTbh OTHOCUTEIBHOCTb MHEHHMH U MOIXOJIOB K PELICHUIO ITPOOIIEMBI;

* TPOAYKTHBHO pa3pemaTh KOH(IUKTH HA OCHOBE y4eTa MHTEPECOB M IO3UIHUI BCEX
YYaCTHHUKOB, IIOMCKa W OLEHKH aJbTEPHATUBHBIX CIOCOOOB pa3peuleHuss KOH(IMKTOB;
JIOTOBAPHUBATHCS U MPUXOAUTH K 00IIEMY PEIICHHIO B COBMECTHOH JI€ATEIILHOCTH, B TOM YHUCIIE B
CUTYallU! CTOJIKHOBEHUS UHTEPECOB;

* OpaTb Ha ce0s MHULIMATUBY B OPTraHU3aIlMd COBMECTHOTO JICHCTBHSA (1€710BOE
JUJEPCTBO);

* OKa3bIBaTh NOJJIEPXKKY U COEUCTBUE TEM, OT KOT'O 3aBUCUT JOCTUKEHHE LIEIH B
COBMECTHOH JI€ATEIbHOCTH;

* OCYIIECTBIIATh KOMMYHHKATUBHYIO PE(IIEKCHIO KaK 0CO3HAHNE OCHOBAaHHUN
COOCTBEHHBIX JCHCTBUI U ACHCTBUI MApTHEPA,

* B IIPOLIECCE KOMMYHHUKAILIUU JOCTaTOYHO TOYHO, [TOCJIEA0BATEIBHO U MIOJIHO N1€PEIaBATh
HapTHEPY HEOOXOAUMYIO HH(OPMALIMIO KaK OPUEHTHP /IS IOCTPOEHUS 1eHCTBUSA;

* BCTyNaTh B JUAJOr, a TaKXE y4yacTBOBaTb B KOJJIEKTUBHOM OOCYXJIEHUHU IpOOIIeM,
y4acTBOBaTh B JIMCKYCCUM U apryMEHTHPOBATH CBOIO IMO3MIIMIO, BJIAJETh MOHOJIOIMYECKOH U
JMAJIOTHYECKOW (OpMaMU peud B COOTBETCTBHHM C TPaMMATHUYECKUMH M CHHTAKCHYECKUMHU
HOpPMaMU POJHOTIO S3bIKa;

* CleI0oBaThb MOPAJIbHO-3TUYECKHUM U IICUXOJIOTMYECKUM [pPUHIUIAM OOLIEHUs U
COTPYJHMYECTBA HA OCHOBE YBa)KUTEIBHOI'O OTHOLIEHUS K NApTHEPAaM, BHUMAHMS K JUYHOCTH
JPYroro, aJjeKBaTHOTO MEXJIMYHOCTHOTO BOCHPHUATHS, TOTOBHOCTH a/IEKBATHO pearupoBaTh Ha
HYXKIbl APYTHUX, B YACTHOCTH OKa3blBaTh IIOMOIIb M SMOLMOHAIBHYIO MOAJIEP/KKY IapTHEPAM B
IpoLecce TOCTUKEHUS OOIIeH LIeI COBMECTHON JESITENbHOCTH;

* ycTpauBaTh 3()(heKTHBHBIE TPYIIIOBBIE 0OCYKIEHNS U o0ecrieurBaTh 0OMEH 3HAHUAMU
MEXly YIeHAMU PYIIbI 11 NPUHATHS () ()EKTUBHBIX COBMECTHBIX PELICHMI;

* B COBMECTHOM J€ATETbHOCTH YETKO ()OPMYIMPOBATH IIETTU TPYIIBI U MO3BOJIATH €€
Yy4aCTHUKAM MPOSBISATH COOCTBEHHYIO SHEPTHUIO Ui JOCTUKEHMSI 3TUX LIETIeH.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

BrImycKkHHUK HAy4dHUTCS:

* OCHOBaM pealln3aIlfH MMPOSKTHO-UCCIIEA0BATEIHCKOM IeATEITHHOCTH;

* MPOBOJUTH HAOIIOACHHUE U IKCIIEPUMEHT TOJ PYKOBOJICTBOM YUHUTEJIS;

* OCYIIECTBJIATH PACIIMPEHHBIN TTOUCK HH(DOPMAIIHU C UCTIOIH30BAaHUEM PECYPCOB
6ubnuorek u MHtepHera;

* CO37aBaTh W MPEOOPA30BBIBATH MOJICIH M CXEMBI JIJISL PEIICHUS 3a1a4;

* OCYUIIECTBJIATH BEIOOP Hanbonee 3PeKTUBHBIX CIOCOOOB pelIeHus 3a7a4 B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* JIaBaTh OINpEAETICHUE MOHATHUSIM;

* YCTAaHABIIMBATh MPHUYNHHO-CJICICTBEHHBIC CBSI3H;

*  OCYUIIECTBJIATH JIOTUYECKYIO ONEPAIII0 YCTAHOBJICHHS POTOBUIOBBIX OTHOIICHHH,
OTpaHWYCHUE TIOHSATHS;

000011aTh MOHATHS — OCYIIECTBIATH JIOTHYECKYIO OMEPAIIHIo TIepeXxo/ia OT BUAOBIX
MIPU3HAKOB K POJOBOMY ITOHSTHIO, OT TIOHATHS C MEHBITUM 00BEMOM K MTOHATHIO C OOJIBIITIM
00BEMOM;



OCYIIECTBIISITH CPABHEHUE, CEPUAITUIO U KIACCH(PUKAIUIO, CAMOCTOSITEIILHO BRIOHpAst
OCHOBAHHUS U KPUTEPUH JUTS YKA3aHHBIX JJOTHYECKHUX OTEpaIluii;

* CTpPOWTH KIacCU(UKAIMIO HA OCHOBE JMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE
OTpHUIIAHHMS ),

* CTPOWTH JIOTUYECKOE PaCcCYKJICHHE, BKIIOYAIOIIEe YyCTAaHOBICHUE IPUIMHHO-
CJICZICTBEHHBIX CBSI3CH;

*  OOBSCHATH SIBIICHUS, MIPOIIECCHI, CBS3U M OTHOIICHWSI, BBISBIISIEMbBIC B X0OJI€
UCCIICIOBAHMSI,

* OCHOBaM 03HAKOMHTEJIbHOTO, U3yYaIOIIEro, YCBAaUBAIOIETr0 M MOMCKOBOTO YTECHUS

* CTPYKTYpUPOBAaTh TEKCTHI, BKJIIOYas yMEHHUE BBIICIATH INIABHOE U BTOPOCTEIICHHOE,
TJIABHYIO UJCIO TEKCTA, BEICTPAUBATh TIOCIIEIOBATEIIFHOCTh OMMCHIBAEMBIX COOBITHI;

* pabotath ¢ MeTad)opaMu — MOHUMATh IEPEHOCHBII CMBICI BHIPAKEHUH, TIOHUMATh U
yrmoTpeOasaTh 000POTHI peUH, MOCTPOCHHBIE HA CKPHITOM YITOJA00JICHUH, 00pa3HOM COMMKCHUH
CJIOB.

BhITTyCKHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS:

* OCHOBaM peIICKCUBHOTO YTCHUS;

* CTaBUTH MPOOJIEMY, APTYMEHTHPOBATH €¢ aKTYaIbHOCTH;

*  CaMOCTOSTEIILHO MTPOBOJIUTH UCCIICIOBAHUE Ha OCHOBE MTPUMEHEHHS METOJIOB
HAOJIO/ICHUS ¥ SKCIICPUMEHTA,

* BBIJIIBUTATh TUIIOTE3bI O CBSI3SX U 3aKOHOMEPHOCTSX COOBITHH, IMTPOIECCOB, 0OBEKTOB;

* OpraHU30BBIBATh MCCJICIOBAHUE C LIETHIO IPOBEPKHU THIIOTES;

* JenaTh YMO3aKIIOYCHUs (MHIYKTUBHOE U 110 aHAJOTHH) U BBIBOJIbI HA OCHOBE
apryMeHTAIINH.

Conep:xanue yueOHOro npeamera « XuMmsi»

8 Kiaacc.
Paznea 1. OcHoBHBIE HOHATHS XHMHH

[Ipenmer xumun. XuMHs Kak 4acThb €CTECTBO3HaHUA. BemiecTsa u ux cBoicrea. Yucreie
BEIIECTBA U CMecH. MeToAbl TO3HAHHWS B XHMHH: HAONIOJACHHE, SKCHepuMeHT. [Ipuemsl
Oe3omacHo paboThl ¢ 000pyAOBaHKEM U BemecTBaMu. CTpoeHue TiIaMeHHu.

Uucteie BemecTBa U cMecd. CriocoObI OYMCTKH BEIIECTB: OTCTaMBaHUe, (PHIBTpOBAHHE,
BBIIIAPUBAHUE, KPUCTAUIM3ALMS, JUCTWULINUA. DPU3NYECKUE U XUMHYECKHUE SBJICHUSA.
Xumuyeckue peakiuu. [Ipu3zHaku XUMUYECKUX PEaKUMAd U YCIOBUS BO3HUKHOBEHUS U T€UEHUS
XUMUYECKHUX PEaKLIUM.

ATOMBI, MOJIEKYJIBI U MOHBI. BelecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI.
Kpucrannnueckue u amopdubie BemiecTBa. Kpuctamnnueckue pemieTKd: MOHHAs, aTOMHAs U
MoJeKysipHas. IIpocTeie W CIIOXKHBIE BENIECTBA. XHWMHYECKHN dJeMEHT. MeTtamibsl |
HeMeTaJlIbl. ATOMHas enuHuIla Macchl. OTHOCHTENIFHAS aTOMHas Macca. SI3bIK XUMUH. 3HAKH
XUMHUYECKUX DJJIEMEHTOB. 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTBA. XHUMHYECKHE (HOPMYJIBI.
OtHocuTenbHasi MOJEKyIsipHas Macca. KadecTBEHHBIM M KOJMYECTBEHHBIM COCTaB BEILIECTBA.
Breruncnenns mo xumuueckum dopmyrnam. MaccoBast J0JIs1 XUMHUYECKOTO 3JIEMEHTA B CI0KHOM
BEIILIECTBE.

BaneHTHOCTE  XUMHYECKHX aneMeHToB.  OmnpeneneHue BaJICHTHOCTH
AIIEMEHTOB 1O (OpMyJiaM OMHAPHBIX COSTUHEHHIA.

CocraBnenne XuMu4ecKkux Gopmysl OMHAPHBIX COEAMHEHUH TT0 BAJICHTHOCTH.
ATOMHO—MOJIEKYJISIPHOE YU€HHE. 3aKOH COXpaHEHHUs Macchl BemlecTB. JKU3Hb U JeATeIbHOCTh
M.B.JIomoHOCOBA.

XuMHUYeCKUe ypaBHEHUS. THUIBI XUMUYECKUX PEAKIUN.



Kucnopon. Haxoxnenue B mpupone. [lomyuenwe kuciaopomga B jabopaTopuu u
MPOMBIIUICHHOCTH. PU3MYECKHUEe U XUMHYECKHE CBOWMCTBa Kuciopona. ['openue. OKCHIBIL.
[Tpumenenue kuciopona. Kpyroopor kuciopoaa B npupone. O30H, asIOTpONUs KUCIOPOJa.
Boznyx u ero coctas. 3ammura aTMoc(hepHOro BO3/1yXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnaenme B mnpupone. Ilomyuenue Bomopoga B j1abopaTopuu U
INPOMBINUIEHHOCTH. @Pu3nueckue W XMMHYECKHE CBOWMcTBa Bojgopona. Bomopon —
BOCCTaHOBHUTEINb. Mepbl 6e30macHOCTH Ipu padboTe ¢ BojopoioM. [Ipumenenne Bogoposa.

Bopga. Meroabl onpeneneHust coctaBa BOAbl — aHANIN3 U cuHTe3. DU3nyecKkue CBOMCTBA
BOjbl. Bosia B mpupose u crnocoObl €€ OYUCTKHU. A3paius BoJbl. XUMHUYECKUE CBOMCTBA BOJBI.
IIpumenenue Boawl. Bona — pactBopurens. PacTBopumocTh BemiecTB B Bojae. MaccoBast 10
pPacTBOPEHHOI'O BELIECTBA.

KonunuectBennbie oTHomeHus B xumuu. Konnuectso Bemiectsa. Moiib. MossipHast macca.
3akon ABoranapo. MomsipHblii 00beM Ta30B. OTHOCHTENBbHAS IUIOTHOCTH Ta30B. OOBEMHBIE
OTHOILIEHHUS ra30B [P XUMUYECKUX PEAKIUAX.

Baxmueiimme kiaccel HEOPraHMYECKUX COeAMHEHUH. OKCUABI: cOCTaB, KiaccH(uKanus.
OCHOBHBIE U KUCIIOTHBIE OKCH/IBI.

Homenkmarypa okcugoB. @PuU3MYECKHME M XUMHYECKHE CBOWCTBA, IIOJYYEHHE U
MIPUMEHEHUE OKCU/IOB.

I'mppoxcunpl.  Knaccudukanuss ruapokcunoB. OcnoBanusi. CocrtaB. Ilemoun wu
HepacTBOpUMbIe OcHOBaHMs. HoMeHkiatypa. @u3znueckre 1 XUMHUYECKUE CBOWCTBA OCHOBaHUM.
Peaknust nelitpanmzanun. IlomydeHue M npuUMEHEHHWE OCHOBaHHMNA. AMQOTEpHBIE OKCHIBI U
TUAPOKCHUIBI.

Kucnorsl. CocraB. Knaccudukanus. Homenknatypa. ®dusnueckue M XHUMHUECKHE
CBOMCTBA KUCJIOT. BBITECHUTEIBHBIN psiJl METAIIOB.

Comu. CocraB. Kinaccudukanusa. Homenknatypa. ®Pusuyeckue CBOWMCTBA COJCH.
PactBopuMocTh coneit B Bome. Xumuueckue cBoiicTBa coniei. CrocoObl MONY4eHHUS COJICH.
IIpumenenue coneu.

['eneTnueckast CBsI3b MEKy OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COCIUHEHUN.

JemoncTpanuu. O3HaKoMJIeHHE ¢ 00pa3laMu IPOCTHIX U CIIOKHBIX BemiecTB. CrocoObl
OYUCTKHU BEILIECTB: KpUCTaJUIM3alus, JUCTUIUISIUSA, xpomatorpadus. OnbITHI,
MOJITBEP K IAIOIIUE 3aKOH COXPAaHEHUSI MacChl BEIIECTB.

[Tonyyenne u coOupaHue KHCIOPOAA METOAOM BBITECHEHHMs BO3JyXa U BOJBL
Omnpenenenue cocraBa Bo3ayxa. Komnekyusi Hegmu, KAMEHHO20 Yels U HNPOOYKMOS UX
nepepabomxu.

[Tonyuenne Bomopona B ammapare Kuma, mpoBepka BOJOpOAa Ha YUCTOTY, TOpEHUE
BOJI0pOJ1a, cCOOMpaHue BOJOPOa METOJIOM BBITECHEHHUS BO3/1yXa U BOJBI.

Amnanus Bosibl. CUHTE3 BOJIBI.

3HAaKOMCTBO C OOpa3llaMd OKCHUJOB, KHCJIOT, OCHOBaHMH M coneil. Helrpanuzanus
HIEJIOYN KUCIIOTOM B MPUCYTCTBUU MHAMKATOPA.

JlabopaTopHuble onbITbI. PaccMoTpeHue BemecTB C pa3IUYHBIMU  (PU3UYECKUMHU
cBoiictBamu. Pa3nenenne cmecu ¢ momoribio Marauta. [Ipumepsl Gu3NUYECKUX U XUMHUYECKHX
ABICHUM. Peakiuy, WUIIOCTPUPYIOIIME OCHOBHBIE NIPU3HAKM XapaKTEPHBIX PEAKILUH.
Paznoxxenue ocHoBHoro Kap6onara meau (I1). Peakius 3amenieHns Mein xKene30M.

O3nakomiieHHe ¢ 00pa3liaMHi OKCH/IOB.

B3aunmopeiictue Bogopoaa ¢ okcumom meau (11).

OnbIThI, TOATBEPKIAIOIINE XUMUYECKUE CBOWCTBA KUCIIOT, OCHOBAaHUM.

IIpakTHyeckne padoThI

IIpaBuia TeXHUKH O€30MACHOCTH MPH paboTe B XUMHUYECKOM KabuHeTe. O3HaKOMIICHHUE C

1a60paTOPHBIM 000PYIOBAHUEM.

OuncTKa 3arps3HEHHON TOBapEHHOM COJIH.

[Tonyyenue u CBOMCTBA KHCIOPOaA

[TonydyeHnne Bonopoaa U U3y4eHHE €ro CBOMCTB.



IIpuroToBneHue pacTBOPOB COJEH C ONPENEICHHONM MaccoBOM N0y PacTBOPEHHOIO
BELICCTBA.

Pemenne skcriepuMEHTaIbHBIX 3a7ad 10 TeMe «OCHOBHbBIE KJIACChl HEOPTraHMYECKHX
COCTUHEHUN.

Pacuernrnie 3agaun:

Bbrunciienne  OTHOCHUTENBHOW  MOJIKYJISIDHOM Macchl BemecTBa 1o  (opmyie.
Bbluncienre MacCOBOM J10JIM 3JIEMEHTA B

XUMHYECKOM COCIMHEHUU. YCTAaHOBJICHHE TMPOCTEHIe ¢GOopMynbl BEIIECTBA I10
MacCOBBIM JI0JISIM 3JIEMEHTOB.

Haxoxnenne MaccoBoi J10JIM paCTBOPEHHOI'O BELLECTBA B pacTBOpE. Briuncienne Maccel
PacTBOPEHHOTO BEIIECTBA U BOJIBI JJIs IPUTOTOBJIIEHUS PACTBOPA ONPEIEICHHON KOHIEHTPALUH.

OOBEMHBIC OTHOIIIECHUS Ta30B MTPH XUMHUYECKHUX PEAKIIHSIX.

Boruncnenuss mo XMMHYECKUM YpPaBHEHHUSM MacChl, 00bEMa M KOJIMYECTBA BEIECTBA
OJTHOTO W3 TPOJIYKTOB PEAKIMU IO MAacCe HCXOAHOTO BEIIECTBA, OOBEMY WM KOJHYECTBY
BEILECTBA, COJAECPKALIETO ONPEIEICHHYIO 00 TPUMECEH.

Paznen 2. Ilepuoauyveckuii 3aKOH M TMEPHOIAMYECKAS CHCTeMa XHUMHYECKHX
jemeHToB .. MenaeneeBa. CTpoenue aroma.

[lepBple MOMBITKM KIACCH(PHUKAIMU XUMHYCCKUX JJIEMEHTOB. [loHSATHE O Trpymnmax
CXOJIHBIX JJIEMEHTOB. ECTECTBEHHbIE CEMEICTBAa IIEJIOYHBIX METAUIOB U TaJOrEHOB.
biaroponnsie rassl. [lepuonnueckunii 3akon J[.M.Menneneesa. [lepuonnueckas cucremMa Kak
€CTEeCTBEHHO — Hay4yHOe KiIaccupUKalus XUMUYECKHUX OdJeMeHTOB. Tabmuunas Qopma
NPEICTaBICHUS  KIACCH(UKAIMU  XUMHUYECKHX  3JeMeHTOB.  CTpyKkTypa  TaOJHIIBI
«[lepuonnyeckas cuctema xumudeckux snemeHToB JI.M1. MenneneeBa» (kopoTkas opma): A- u
b- rpynnsl, nepuoasl. U3nyeckuii CMBICI MOPSAIKOBOIO IEMEHTA, HOMEpPA NEPHOJa, HOMEpa
TPyl (A7 3IEMEHTOB A-TpyI).

Crtpoenne atoma: sapo W 3JEKTpOHHAs 00onouka. CocTaB aTOMHBIX sii€p: MPOTOHBI U
HEUTpoHbI. M30TONBI. 3aps aTOMHOTO SApa, MacCOBOE YMCIIO, OTHOCUTEIbHAsL aTOMHAsi Macca.
CoBpemenHast OPMYITHPOBKA MOHATHS «XUMHUYSCKHNA HIIEMEHT.

DnexTpoHHas 000J0YKa aToMa: MOHSATHE OO0 SHEPreTUYECKOM YPOBHE (RJIIEKTPOHHOM
CJI0€), er0 EMKOCTH. 3all0JIHEHUE AJIEKTPOHHBIX CJIOEB Y aTOMOB AJIEMEHTOB MIEPBOTO — TPETHETO
nepuoaoB. CoBpeMeHHast POPMYITHPOBKA MEPUOINUECKOTO 3aKOHA

3HaueHue nepuoAuuYeckoro 3akoHa. Hayunele poctwxkenus JI.MI. Menzaeneesa:
WCIIPaBJICHUE OTHOCHUTENIbHBIX aTOMHBIX MacC, MPEACKa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, IMEPECTAHOBKH XUMHUUECKHUX JIEMEHTOB B IEPHONUYECKOM cucteme. JKu3Hb

" nestenbHOCTh .M. Menneneena.

JdemoHcTpaumu:

dusnueckrue CBOWCTBA IIEJNIOYHBIX METAJUIOB. B3auMopeicTBue OKCHAOB HaTpus,
Maraus, ¢ocdopa, cepbl € BOJOW, HCCIEAOBAaHUE CBOWCTB MOJIYYEHHBIX MPOIYKTOB.
B3aumoneiicteue Hatpus U Kanus ¢ Bogod. dusnyeckue CBOMCTBA TaJIOreHoB. B3anmoaenicreue
AITIOMHUHHUS C XJIOPOM, OPOMOM U HOAOM.

Pasnen 3. Ctpoenue BemecTna.

DNEeKTPOOTPULATEIbHOCTh XUMHUYECKUX 7JIeMEeHTOB. OCHOBHBIE BHJbI XUMHYECKON
CBS3M: KOBaJCHTHAsl HENOJIApHAs, KOBAJICHTHAs IOJISIpHAs, NOHHAs. BaJleHTHOCTH 3J1EMEHTOB B
CBETe IEKTPOHHOM Teopuu. CreneHb okuciaeHus. [IpaBuiia onpeneneHus CTENeHel OKUCIEHUsS
DIIEMEHTOB.

JdemMoHcTpanum:
ComoctaBneHue (PU3UKO-XMMHUYECKUX CBONCTB COEJWHEHWNA C KOBAJICHTHBIMU |
VOHHBIMU CBSI3IMHU.



9 kuacc.
Pa3nes 1. MHoroo6pasue XuMH4eCKMX peaKuuid.

Knaccuukanus XUMHYECKHUX peakIfil: peakuy COeTUHEHUS, PA3JI0KEHHs, 3aMEeIICHNUS,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuuu. OKuciurtenb, BOCCTAaHOBHUTEIb,
IIPOLIECChl OKUCJIEHMST U BOCCTaHOBIEHHs. COCTaBICHHE YPAaBHEHMM OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIX PEAKIIUI C OMOIIIbIO METO/1a AJIEKTPOHHOTO OaliaHca.

TemmoBeie 3()PEKTBI XUMUYECKUX peaKIUid. DK30TCPMUUYCCKHE U DHIOTCPMUUYCCKUE
peakunu. TepMOXUMUYECKUE YPABHEHMUS.

PacueTsl Mo TepMOXUMHUYECKUM YPABHEHUSIM.

CkopocTp XMMHYECKMX peakuuil. PakTopbl, BIUAIONIME HA CKOPOCTh XHMHUYECKHX
peakuuii. [IleppoHayaibHOE MPEACTABICHUE O KaTalIU3e.

Oo6patumsie peakiuu. [TIoHATHE O XUMUYECKOM PAaBHOBECHH.

XUMHUYECKHE pPEaklMi B BOAHBIX PAacTBOpPax. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI. MOHBL.
Karvonsl u annonsl. ['uapatHast Teopust pacTBOPOB. DNEKTPOJUTUYECKAS. JUCCOLMAIUSA KUCIIOT,
ocHOBaHUM M coisiell. Cnabble M cuibHble AeKTposuThl. CreneHp aucconuanuu. CreneHb
quccouuanuu. Peakiuum MOHHOTO OOMeHa. YCJIOBHS TEUYEHHs] peakluid MOHHOro oOMeHa /0
KOHI[a. XMMHUYECKHME CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIWHEHUNW B CBETE
MPEJCTaBICHU 00 AIIEKTPOJUTUYECKON NHUCCOLMALMUA U OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuit. [lonsaTre 0 ruaposH3e Coen.

JdemoHcTpaumu:

IIpumepsl 3K30- U PHAOTEPMUYECKUX PEAKLIU.

B3anMozeincTBue NMHKAa € COJNSHOM M YKCYCHOM KHMCIOTOW. B3sammonenicreue
IPaHyJINPOBAHHOIO IIUHKA ¥ LIMHKOBOU IIBIJIU C COJITHON KUCIOTOM.

BsaumopeiictBue oxkcuna meau (II) ¢ cepHoil kucaoTOl pa3HOM KOHIEHTpALUU MpU
pa3HBIX TEMIIEpaTypax.

['openue yris B KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTE.

I'openue cepbl B pacIlIaBICHHON CEITUTPE.

HcnpiTanne pacTBOPOB BELIECTB HA ANEKTPUUYECKYIO TIPOBOJUMOCTD.

JIBM>KEHHE NOHOB B AJIEKTPUYECKOM IIOJIE.

IIpakTnyeckue padorsi:

N3ydeHnue BIusSHUA yCIOBHM IPOBENECHUS XUMHUYECKOM pEaKLIUU Ha €€ CKOPOCTb.

Pemenue sxcniepuMeHTaNbHBIX 3a7a4 Mo TeMe «CBOWCTBAa KHUCIOT, COJIEH M OCHOBAHHI
KaK 2JIEKTPOJIUTOBY»

JlaGopaTopHbIe ONBITHI:

Peakiiun oOMeHa MeX 1y pacTBOpPaMU 3JIEKTPOJINTOB

PacyerHble 3a1a4u: BeIuucieHus 10 TEpPMOXUMUYECKUM YPABHEHUSAM PEAKIIUMN.

Paznen 2. Muoroo6pa3ue BeuiecTs.

Hemeramnsl. T'asorensl. IlonokeHne B NEPUOAUYECKOM CUCTEME XUMHUYECKUX
JJIEMEHTOB, CTpPOE€HHE HUX aroMoB. Haxoxnenue B mnpupoze. Pusndeckue U XUMUYECKUE
CBOMCTBA TaJIOreHOB. [lonydenne u npumeHeHne rajgoreHoB. Xuop. Pu3nueckue U XMMU4YeCKre
ceorictBa xJyopa. IIpumenenue xmopa. Xuoposomopoxn. Pusmdeckue cpoiicrBa. Ilomyuyenue.
ConsaHast kucnota U e¢ conu. KauecTBeHHas peakuusi Ha XJIOpuJ-MOHBI. Pacmo3znaBanue
XJIOPUI0B, OPOMHJIOB, HOJTU/IOB.

Kucnopon u cepa. [Tonoxenue kucinopoaa u cepsl B [ICXI, ctpoenne ux aromos. Cepa.
Amnotponus cepel. Puzndeckue

51 xuMuuyeckue cpoiictBa. Haxoxnaenume B npupozae. Ilpumenenuwe  cepsl.
CepoBonopon. CepoBoopogHast KUCI0Ta U ee coyid. KauecTBeHHast peakuus Ha CyIb(H1-HOHBIL.



Oxkcup cepsl (1V). @usnueckue u xumudeckue cBoiictsa. IIpumenenne. CepHucras Kuciora u
ee comu. KauectBeHHas peakuusi Ha cynbdur-uoHbl. Oxcupa cepel (VI). Cepnas kucnora.
XUMHYECKUE CBOWCTBA pa30aBICHHON M KOHLIEHTPUPOBAHHOW cepHOM KucnoThl. KauecTBeHHas
peakiusi Ha cyinb(ar-noHb.. XUMHYECKHE PEaKIUu, Jie)Kallie B OCHOBE IMOJIYYCHHs] CEPHOU
KHCJIOTHI B IPOMBILUIEHHOCTHU. [[pMeHeHne cepHOil KUCIOTHI.

Azot u dochop. [Monoxenue azora u docdopa B [ICXI, crpoeHne nux aroMoB. A30T,
¢du3nueckre 1 XUMHYECKHE CBOMCTBA, MOIyueHHe U puMeHeHne. Kpyrosopor a3ora B npupoze.
AMMUak: ¢u3nYecKue U XMMHUYECKUE CBOICTBa, MoiydeHue u npumeHenue. Coiau aMMOHUS.
A3oTHas kucioTta U ee cBoicTBa. OKUCINUTEIbHBIE CBOWMCTBA a30THOM KHCHIOTHI. IlosnydeHue
A30THOM KHUCJIOTHI B Jlaboparopuu. XUMHUYECKHE PEaKLIUU, Jie)Kallue B OCHOBE MOIYYCHHS
A30THOW KHCJIOTBI B IIPOMBINUIEHHOCTH. IIpuMenenue a3orHoi kuciorel. Coiau a30THOMN
KHUCJIOTHI M UX MIPUMEHEHHE. A30THBIEC y100pEHUsI.

dochop. Amutorponus pocdopa. Puzndeckne u XuMuIeckue cporictsa hocdopa. Oxcup
docdopa (V). Oprodochopnas kuciora u ee conu. PochopHbie yaoOpeHHUS.

VYrnepoa u kpemuuii. [lonoxenue yrinepoga u kpemuust B [ICX3, ctpoenue ux aromos.
VYraepon. Annorponus yriaepoa.

dusnyeckue U XMMUYECKUE CBOMCTBA yriepona. AncopOuus. YrapHslil ra3, cBoWcTBa 1
buznonornueckoe 1eHCTBUE Ha OPraHUu3M.

VYrnekucnelil ra3. YronbHas KuciioTa U ee cosnid. KauecTBeHHbIe peakuu Ha KapOoHaT-
noHsl. Kpyroopor yriepona B npupoje.

Opranuueckue COeIMHEHUS yIiepo/a.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Mertannbl. [lonoxenne meramioB B IICXD J[.M.MenneneeBa, CTpoeHHE HX aTOMOB.
Merammueckass cBs3b. Duznueckue CBONCTBa METAIOB. Psj  akTUBHOCTM  MeETaJIOB.
Xumudeckue cBoricTBa MeTauioB. O0mue cnocoOsl noaydenus: MetamuioB. CIijlaBbl METaJUIOB.
[{eounble MeTasuibl. [lono0XkeHHE METOYHBIX METAJIJIOB B MEPUOANYECKON CUCTEME, CTPOEHUE
ux aromoB. Haxoxnenue B npupone. Marnuil M KanblUil, UX BaXXHEUIIUE COCAVHECHUS.
JKecTkocTh BOJIBI U CIOCOOBI €€ YCTpaHEHUS.

Amomunuil. [lonoxeHne antOMHUHMS B IIEPUOAMYECKON CHCTEME, CTPOCHHE €ro aTroma.
Haxoxnenue B mpupone. Pusznyeckue U XMMHUYECKHE CBOMCTBA aliOMUHUS. AM(OTEPHOCTH
OKCHJIa U THJIPOKCH/JIA AIFOMUHHSL.

XKenezo. IlomoxeHne »xeneza B NEPUOAMYECKOM CHCTEME, CTPOCHHME €ro aToMa.
Haxoxnenne B mnpupoxe. Pusnueckue M XMMHYECKHME CBOMCTBA jkene3a. BakHelmue
COEIMHEHUS XKeJe3a: OKCHJIbI, THIpokcuabl u coiu skene3a (II) m xenesa (I1I). KauectBeHHbIE
peakury Ha UOHBI.

JdemoHncTpanum:

@u3nYecKue CBOMCTBA TAJIOT€HOB.

[TosydeHne XJI0pOBOIOPO/A U PACTBOPEHUE €TI0 B BOJE.

AnnorponHbie MoauUKaIu cepbl. OOpa3Ibl MPUPOIHBIX CYIbPHUIOB U CYIH(HATOB.

[Tonyyenne amMmmaka W €ro pactBopeHue B Bojae. O3HakomileHHME C oOpaszlaMu
IPUPOJHBIX HUTPATOB, (GocharoB Mojenu KpUCTAIUIMUECKHUX PEHIETOK ajiMasza U rpadura.
3HaKOMCTBO C 0Opa3liaMHM HPUPOAHBIX KapOOHATOB M CHUJIMKATOB 3HAKOMCTBO C oOpaslaMu
BaXHEHIINX COEAMHEHUN HATpUs, KaJausl, IPUPOAHBIX COETUHEHNHN KaJbIHs, PyJaMH jKeJe3a,

COEMHEHUAMH AIIOMHHUA. B3auMOIeNCTBUE IIETOYHBIX, IIETOUYHO3EMENIBHBIX METAINIOB
Y aOMUHUS ¢ BoAoW. CKUTaHHe Kelie3a B KUCIOPOIE U XJIOpeE.

IIpakTnyeckue padoTsI:

[TonydeHue consHOM KUCIOTHI U U3yUEHHE €€ CBOICTB.

Pemenue sxcriepuMeHTaNbHBIX 3a1a4 110 TeMe «Kucimopon u cepa»

[Tonyuyenne ammuaka 1 U3y4eHHe ero CBOMCTB.

[lonyuenune oxkcupa yraepoga (IV) u wusyuenue ero cBoicTB. Pacno3naBanue
KapOOHATOB.

Pemenue skcriepuMeEHTANBHBIX 3a7a4 110 TeMe «MeTalbl U UX COEIUHEHUS».



JlabopaTopHbIe ONBITHI:

BeITecHeHHe ranoreHaMu Jpyr Ipyra u3 pacTBOPOB X COEANHEHUM.

KauecTtBeHHbBIC peakiuu cyibpu-, CyabGuT- U Cyabdar- HOHOB B pacTBOPE.

O3zHakomyieHHe ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSIMHU.

B3aumMozeicTBue cosield aMMOHHS CO IIEJI0YaMMU.

KauecTBeHHbIE peakiyy Ha KapOOHAT- U CUIIMKAT- HOHBIL.

KauecTBeHHas peakuys Ha yrieKHUCIIbIA Ias.

N3yuenne o00pa3noB MeTamwioB. B3anMojeiicTBUE METALIOB C pPAacTBOpaMU COJICH.
O3HaKOMJICHHE CO CBOWCTBAMHU U TIPEBPAIICHUSIMH KapOOHATOB U ruapokapboHaToB. [Tomyuenue
TUAPOKCHIA AIIOMUHUSA M B3aMMOJIEWCTBHE €ro € KUCIOTaMHM M 1iesnodyamu. KauecTBEeHHbIE
pEaKLy Ha HOHBI Fe?" u Fe**

Pacuernrnie 3agaun:

BeruncneHus mo XMMHUYECKHM ypaBHEHHUSM Macchl, 00bEMa MM KOJUYECTBA BEIIECTBA
OJIHOTO U3 TPOAYKTOB PEAKIMU IO Macce HCXOJHOIO BEIIECTBa, O0BEMY WU KOJUYECTBY
BELIECTBA, COJEPIKALIETO ONPEAEICHHYIO OO IPUMECEH.

Pasnen 3. Kparkuii 0030p Ba)kHeiilIMX OpraHu4eckKnx BellecTB.

[Ipeamer oprannueckoi xumuu. Heopranuueckue u OpPraHUYECKHE COEAMHEHUS.
VYriepoa — OCHOBa XU3HU Ha 3eMile.

Oco0eHHOCTH CTPOESHHS aToMa YIiiepojia B OPraHuYeCKUX COSTUHEHUSX.

Yraesogoponel. IlpenenpHble yriieBoaopoAbsl. MeTaH, 3TaH, MPONAH — MOPOCTEUIINE
NPEJICTABUTENN TpeNeibHBIX  YIIeBoAOpoaoB. CTpykTypHble (OPMYIBI  YIIEBOIOPOIOB.
['omosiornyeckuii psa nmpenenbHbIX YriaeBoaopoaoB. ['omonorn. du3nyeckue U XUMHUYECKHE
CBOMCTBA IMpEACNIbHBIX YIJIEBOAOPOAOB. Peakuum ropenus u 3amenieHus. HaxoxneHue B
MIPUPOJIE IPEIETbHBIX YTIIeBoA0poaA0oB. [I[puMeHenne Metana.

HenpenenbHble yrineBoaoponbl. OTHICHOBBIM psJ  HENPENENbHBIX YIIJIEBOJOPOIOB.
OtuiieH. Pu3nueckue U XUMUYECKHE CBOMCTBA STUJICHA.

ALIETUJICHOBBIN psii HENPEENbHBIX YII€BOAOPOAOB. AnerwieH. CBONCTBA aleTUIICHA.
[Tpumenenne anertwieHa. [IpowsBomHbIe yriaeBoaoponoB. Kparkwii 0030p OpraHMYeCcKHX
COEIMHEHUI: OJTHOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI,

CJIOXKHBIE PUPBI, )KUPHI, YTIIEBOJIbI, AMUHOKHUCIIOTHI, Oenku. Pois OeIKOB B opraHusMe.

[lonsiTHe O BBICOKOMOJIEKYJSIPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,

MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MoJimMepu3anuu. [loNMITWICH, TOIUIPOIUIICH,
MOJIMBUHUIIXIIOPU.
YueOHO-TeMaTHYECKHU i MIaH
Neri/ | Ha3Banue Komnuect | Konmuects | KommuectBo | Xapakrepucrtuka
i pa3nenon BO YacOB | O MPAKTHYECK | OCHOBHBIX BUJIOB
KOHTPOJIBH | UX JIESITSIIBHOCTH
BIX pabor
pabor
1 Pasnen 1. |52 3 6 Paznmuuats peAMEThI
OcHoOBHBIE W3YYCHHS €CTCCTBEHHBIX
TTOHSITHS HAyK, TOHSTHS «aTOM,
XUMHH «MOJIEKYIIa, <XXHUMHYECK
Ui DJEMEHT», «HUOH»,
«4acTHIIaY,
CUHIEKCY», «KOdPPUIIIEH
T», «CXe€Ma XHUMHYSCKOM
pEaKIum», «ypaBHEHHE




XAMHYECKON PEaKIum.
Haomroars

CBOICTBA BEIIECTB U HX
H3MEHEHUsI B  XOJE
XUMUYECKUX  PEaKIIHi,

¢duznueckue u
XHUMHYECKHE
MpeBpaIICHUs
M3y4aeMbIX BEIIIECTB.
Yaurscsa IPOBOAUTH
XUMHAYECKUM

SKCIEPUMEHT. CBOMCTBA
M3y4aeMbIX BEIIIECTB.
CobmoiaTh MpaBuIia
TEXHUKHU

0€30I1aCHOCTH.
Onpenensat NpU3HAKU
XUMHYECKUX  PEaKIHil,
OTHOCHUTEJIBHYIO
aTOMHYIO Maccy H
BaJICHTHOCTH 3JICMCHTOB,
COCTaB MPOCTEUIIINX
COCAWHEHUNM 1O  HX
XUMHYECKUM (popmyram.
@ukcUpoBaTh B TETPAIU
HaOI0JaeMbIe PU3HAKH
XUMHUUYECKUX PEaKINil

Pasnen 2.
IIepuoanueck
Ui 3aKOH |
MEPUOINYECK
asg  cucreMma
XHUMHYECKHX
anemeHToB /l.
.
MeHnpeneeBa.
Crtpoenue
aroma

Knaccugpunmponartsb
U3Y4YECHHBIE XUMHUYECKHE
AJIIEMEHTBI u ux
coenquHeHus. CpaBHUTH
CBOMCTBaA BEIIECTB,
IIPUHAUIEKALINX K
pa3HbIM KJIaccaM,
XUMHUYECKHE DIIEMEHTBI
pa3HbIX rpyml.
YcraHaBiuBaTh
BHYTpH- U
MEXIPEIMETHBIE CBS3H.
®opMyIHpoOBaThH
MEPUONYECKU I

3akoH J[.M1. MeHneneeBa
U packpelBaTb  €ro
CMBICII.
XapakTepru3oBaTh
CIPYKIYPY
MePUOANYECKON
TaOIHIIBI. Pa3znuyars
nepuonsl, A- wu b-
IpYIIIbL. OOBACHATD
buznYeCKUNCMBICTT
IIOPSIKOBOTO  HOMEpaA




XUMHYECKOI'O 3JIEMEHTA,
HOMEPOB

Ipylnbel U Iepuoja, K
KOTOPBIM

3JIEMEHT MPUHAJICKUT B
IIEPUOIUYECKON CUCTEME
J.M.Menneneena;
3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB
AJIEMEHTOB B
npezenax MaJlbIX
NIEPUOJO0B U A-TpyIIIL.

Paznen 3.
Crpoenue
BEIIECTBA.
XuMudueckas
CBSI3b

dopMyIUpOBATH
ONpPEAEIEHUA  IOHATHI
«KOBaJICHTHAas
HEToJIsIpHAast CBSI3bY,
«KOBaJICHTHAsI TMOJISIpHAs
CBSI3b»,KHOHHASI CBS3BY,
«CTENEeHb  OKHUCICHUS»,
«QIIEKTPOOTPHUIIATEITHHOC
ThY.

Onpenensrtpb THII
XUMHYECKON CBSI3H
B COCIMHEHUSAX  HA
OCHOBaHUU
XUMHYECKOH (OPMYIIBI.
Omnpenensarsb CTETEHb
OKHUCJICHUS

AIIEMEHTOB B
COCIIMHEHUSX.
CocrtaBiate  (opMysbl
BEIIIECTB o
CTETIEeHU OKUCJICHUS
DIIEMEHTOB.
CocraBnsTh
CpaBHHUTEIbHBIC u
0000marone TaOIUIIEL,
CXEMBI.

Hroro:

68

9 kiacc

4

Paznen 1.
MHuoroo6pasu
e
XUMHYECKAX
peaKuui.

15

OOBsICHATD CYTb
XUMUYECKHUX TPOIIECCOB;
Ha3blBaThb MPU3HAKU U
YCIOBUS MPOTEKAHUS
XUMUYECKUX  PEaKlInii;
yCTaHaBIIMBATh
MPUHAJIEKHOCTh
XAMHYECKOM pEeaKIuu K
ONpENEeICHHOMY  THUIY
I10 OJTHOMY 3
KJIACCU(UITUPOBAHHBIX
MPU3HAKOB T10 YHUCITY H




COCTaBYy HCXOTHBIX
BEILIECTB M MPOJYKTOB
peaxkuuu (peakuuu
COC/IMHEHMUS,
pas3ioxKeHus,
3aMelleHus U oOMeHa);
M0  BBIJACICHUIO WU
MOTJIOIICHUIO  TETUIOTHI
(peakiuu
AK30TEPMHUUECKHUE u
SHAOTEPMUYECKHUE);TIO
W3MEHEHUIO  CTEICHEN
OKHUCJICHUSI XUMHUYECKUX
3JIEMEHTOB

(OKHCTHUTENBHO-
BOCCTAHOBUTEIILHBIC
peaKIym);

o obpaTtumocTu
npoiiecca (peakiuu
oOpaTruMble u
HeoOpaTUMBbIE);
Ha3bIBaTh (baxTopsl,

BIIMAIOIINE HA CKOPOCTH
XUMHUYECKUX  PEaKIIUii;
Ha3bIBATh (dakTopsl,
BITUSIIOLIUE Ha
CMEIIEHUE XUMUYECKOTO
pPaBHOBECHSI; COCTABIISTh
ypaBHEHUS
AIIEKTPOIUTUIECKON
JIUCCOIMAIIMN  KHCIIOT,
IIeI04en, CoJIei;
MIOJTHBIE ¥ COKpAI[CHHBIC
HMOHHBIE ypaBHEHUS
peakimit oOMeHa;
ypaBHEHUS
OKUCITUTEIBHO -
BOCCTAHOBUTEJIbHBIX
peaKkuui.

Paznen 2.
MHuoroo6pasu
€ BEIICCTB

43

Onpenensrtsb
MPUHAJIC)KHOCTD
HEOpPraHMYEeCKuX
BCIICCTB K OAHOMY M3
U3yYEHHBIX
KJIACCOB/TPYIIIL:
METaJlJIbl U HEeMEeTaJLIBI,
OKCH/IBI, OCHOBaHMA,
KUCJIOTHI, COJIH;
COCTaBIISITh  (POPMYJIBI
BEIIIECTB o ux
Ha3BaHUAM ONPCACIIATH
BAJIEHTHOCTh M CTENEHb




OKHCJICHHSA 3JICMCHTOB B

BEIIECTBAX;
COCTaBJIATh  (OPMYIIBI
HEOPTraHUYECKHUX

COEeIUHEHNN o
BaJICHTHOCTSM 51

CTCIICHSM OKHCIICHUS
DJICMCHTOB, a TaKXKe
3apsiam HOHOB,
yKa3aHHBIM B TaOmuIle
PacTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;
00BACHATH
3aKOHOMEPHOCTHU
U3MEHEHUsT (U3HYECKUX
U XUMHYECKHX CBOMCTB
MPOCTHIX BEIIECTB U UX
BBICIIIHX OKCHJIOB,
00pa3oBaHHBIX
AJIEMEHTaMU BTOPOTO H
TPETHETO MEPUOJIOB.

Paznen 3.]10 CocraBisate  (opmMyIbl
Kpatkwuit OpPraHUYeCKUX
0030p COCIIMHEHUN OOBSICHSTH
BaXHEUIITHX 3aKOHOMEPHOCTH
OpraHuYecKu busnIecKkux u
X BEIICCTB XHUMHUYECKUX  CBOWCTB
OpPraHMYECKHUX BEIIECTB
Uroro: 136




