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Ocnamenune neutpa « Touka pocTtay JJisl U3YUYECHUSI XUMUU TIPEJICTABICHO B
BUJI€ IEMOHCTPAIIMOHHOTO 000PY/I0BaHMS, KOMILJIEKTAa XUMUYECKUX PEAKTUBOB C
HEOOXOMMBIM 000PYTIOBaHUEM U3 OOIIETO KOMIUICKTA MOCY/IbI K 000Dy I0BAHUS
JJISl YYCHUYECKUX OMBITOB M KOMILJIEKTa KOJUICKIIUM.
JleMOHCTpallMOHHBINA SKCIIEPUMEHT SIBJISIETCS BaXKHOM YacThIO O0YyUCHHS XUMUHU.
3/1ech BaKHO IIOMHUTD, YTO IIPH €0 MPOBEJAECHUN 0053aTEIBHO JTOKHBI OBITH
coO0JII0ICHBI BCE€ HEOOXOUMBIE ATAITbI:
-IIOCTAHOBKA I1€JIM SKCIIEPUMEHTA,
-OMKUCaHuEe HEOOXOIUMOTO /IJIS €T0 BHITIOJIHEHUSI 000PYA0OBaHUS U PEAKTUBOB,
-IUTAHUPOBAHUE TIOPSIAKA TPOBEICHUS,
-OMKUCaHUE UCXOHBIX BEIIECTB,
-IIPOTHO3UPOBAHUE OKUJIAEMBIX B PEAKIIMOHHON CMECH U3MEHEHUI U pe3yJIbTaTOB
HKCIEPUMEHTA,
-OMKMCaHUE U3MEHEHH, POU30IIEIIINX C BEMECTBAMU,
-(opMyJIHpPOBKa BHIBOJIOB U3 SKCIIEPUMEHTA,
-CO3/]aHHE PUCYHKA DKCIIEPUMEHTAILHON YCTAHOBKU U COCTABJICHUE YPABHEHUS
peaKunil.
BaxxHeluM HanpaBieHUEM KakK JIEMOHCTPAIIMOHHOTO, TaK U YYEHUYECKOTO
HKCIIEPUMEHTA JOJIKHO CTaTh UCIIOJIb30BaHKE IIU(POBOI TabopaTopun, KOTOpast
MO3BOJIAET OPraHU30BaTh XUMUYECKUI SKCIIEPUMEHT HA MPUHIMINATLHO HOBOM
YpOBHE, IEPEHUTH OT KaU4eCTBEHHOMN OIICHKH HAOJIOMaEMBbIX SIBJICHUN K CUCTEMHOMY
aHaJIM3y KOJIMYECTBEHHBIX XapakTepucThk. [Ipu padote ¢ qaTunkamu iudpoBoit
nabopaTopuun 00ecreunBaeTCsl aBTOMAaTU3MPOBaHHbBIN cOOp M 00pabOTKa TaHHBIX,
XO0J1 OKCIIEPUMEHTA MOKET 0TOOpakaThCs B BUJIE TPAPUKOB WM MOKa3aHUN
puOOPOB, a PE3yIbTATHI IKCIIEPUMEHTOB MOTYT COXPAHATHCS AJUTEILHOE BpEeMs.
Haunbonee akTyanbHBIM JIJI1 XUMUU SIBISIETCS MEPEXO0] K KOJTNYECTBEHHBIM
XapaKTepUCTUKaM, KOTOPBII MOXHO MPOUJUTFOCTPUPOBATH CIAEAYIOIIUMH
IpUMEpaMu: U3y4eHUE CTPOEHUS INIAMEHH, orpeaeneHrne pH B pa3HbIX cpenax,
ONpeIeNICHHE CKOPOCTH PEAKIUU, U3YUECHHE BIUSHUS KOHIEHTPALUU U
TeMIEepaTypbl HA CKOPOCTh PEAKIIUH.

Xumus. 8 Kiacc.

[Tnanupyemsble pe3ynbTaThl OCBOCHHS y4€OHOTO MPEAMETA.

Ilhanupyemoie pesynomamot uzyuenusn npeomema «Xumus»
Ilnanupyemoie pezynomamol peanuzayuu npozpammel no npeomemy «Xumusy:

BeInTyCKHUK Hayuumcs:
®  OMNMUCHIBATh CBOWCTBA TBEP/BIX, )KUAKHX, TaA3000pa3HbIX BEILECTB, BbIIEIIS
UX CYLIECTBEHHBIE IIPU3HAKH;



° XapakTEepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUI0O M CBOMCTBaM,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY TAHHBIMU XapaKTEPUCTUKAMHU
BEIIIECTBA;

° pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX IOHSTHH: aTOM, MOJIEKYIa,
XUMHYECKUM SJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb,
UCIIOJIb3Ys 3HAKOBYIO CHCTEMY XUMUU;

° n300pakaTh COCTaB IPOCTEHINMX BEHIECTB C TOMOIIBI0 XUMHUYECKHX
(bOpMYyIT ¥ CYIITHOCTh XMMHYECKUX PEAKITHI C TOMOIIBI0 XUMUYECKUX YPAaBHCHUH;

° BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
a TaKk)Ke MaCcCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUSX;

° CpaBHMBATH M0 COCTABY OKCH/IbI, OCHOBAHHUSI, KHUCIIOTHI, COJIH;

° KJIaCCU(PUITUPOBATh OKCUJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI U COJIU
— I10 COCTaBYy;

° OMKCHIBAaTh COCTaB, CBOMCTBA M 3Ha4YeHUE (B MPHUPOAEC U MPAKTUUECKOM
JIESATEeTLHOCTH YeJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOAa U BOJIOPOIA;

° JaBaTh CPAaBHUTEIIbHYIO XapaKTEPUCTHKY XUMHUYECKHUX JJIEMEHTOB U
BaXHEHIINX COCAMHESHNUM €CTECTBEHHBIX CEMEHUCTB MICITOYHBIX METAJIOB M I'aJIOTeHOB;

° T0JIb30BaThCA J1a00PaTOPHBIM 000OPYIOBAaHHEM U XMMHUECKOH MOCYI0i;

° MPOBOJIUTh  HECJIOXKHBIE XMMHYECKHE ONBITHI W HAOMIOJIECHHUS 3a
W3MCHEHUEM CBOMCTB BEIECTB B MPOIIECCE MX IMpEBpaIieHUi; COOI0IaTh MpaBUiIa
TEXHHUKHU 0€301TaCHOCTH TPH MTPOBEICHUH HAOIIOACHUIA U OIBITOB;

° pazinyaTh  AKCIEPUMEHTAIbHO KHUCJIOTBl M IIEJIOYH, IOJIb3YSCh
WHIUKATOpaMHU; OCO3HAaTh HEOOXOJUMOCTh COONIOJCHUS Mep OE€30MacCHOCTH TIpH
00paleHuu ¢ KUCIOTaMH | IIEJT0UYaMH.

BBINTYCKHUK nOIyuum 603MOMCHOCMb HAYYUMBCSL
® IPaMOTHO 00paIIaThCS C BEIIECTBAMHU B ITOBCEITHEBHOM KH3HM;
® OCO3HaBaTh HEOOXOIUMOCTh COOJIOJCHUS TMPABHII SKOJOTHYCCKH Oe30MacHOTro
MOBEJICHUS B OKPYKarOUIEH IPUPOIHON Cpee;
® [IOHUMATh CMBICT U HEOOXOAUMOCTb COOJIIOACHUS TIPEANICAHU, Tpe/laraéMbIX B
MHCTPYKIUAX IO UCTIOIB30BAHMIO JICKAPCTB, CPEJICTB OBITOBOM XUMUU U JIP.;
® [ICII0JIb30BAaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTU TPHU BHITOJHEHUH
HCCIIEIOBATENIbCKUX TMPOEKTOB IO W3YYEHHUIO CBOWCTB, CHOCOOOB TMOJYYEHHS U
pacro3HaBaHUs BEIIECTB;
® pa3BUMBATh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEJCTBA YCTHOTO U
MUCBMEHHOTO OOIIEHHUsI, TPOSBIATH TOTOBHOCTh K YBKEHUIO WHOW TOYKHU 3PEHUS MPHU
00CYX/ICHIH Pe3yIbTaTOB BHITIOJHEHHON PabOTHI;
® 00BEKTHBHO OIIEHWBATh WH(OPMAIIMIO O BEIIECTBAX M XMMHUYECKHUX MPOIleccax,
KPUTHUYECKH OTHOCUTHCS K TCEBJOHay4YHOU uH(popmanuu, HeToOpOCOBECTHON peKiiame,
KacarolIeicst CMOJIb30BaHUS PA3IMYHBIX BEIIECTB.
IMepuoauyeckuii 3aK0H M MEPUOAMYECKAS CHCTEMAa XUMMUYecKuX dJjiemenTos /..
MenneneeBa. CTpoeHue BemecTBa.
BrinyckHuk nayuumcsi:

° KJIaCCU(PUITUPOBATh XWMUYECKHE JJIEMEHTHI Ha METaJUTbl, HEMETaJUIbI,
AJIEMEHTHI, OKCHUJIbI M THAPOKCHJIBI KOTOPBIX amM(OTEPHBI, U HHEPTHHIE DJIEMEHTHI
(rasbl) Ut OCO3HAHUS BAXKHOCTH YIOPSAOYCHHOCTH HAYYHBIX 3HAHHIA,

®  packpsIBaTh CMBICI Nepuoandeckoro 3akona /.M. Menaeneena;

° OTMHCHIBATh W XapaKTePU30BaTh TaOIHUHYIO (GOPMY TMEPUOTUIECKOM
CHCTEMBI XHUMHUUYCCKHX DJIEMCHTOB;

° XapakTepU30BaTh COCTAB AaTOMHBIX SJI€p W PACHpPENCIICHUE YHCIa
9JIEKTPOHOB M0 DJIEKTPOHHBIM CJIOSIM aTOMOB XHUMHYECKHX DJEMEHTOB MAaJIbIX
MEePUOJIOB MEPUOIUYECKON CUCTEMBI, a TAKXKE KAl U KaJblUs;



®  pa3NMYaTh BUJIbI XMMUYECKOH CBSI3U: MOHHYIO, KOBAJCHTHYIO MOJISPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJUTMYECKYIO;

e  m3o0paxxaTh  JJIEKTPOHHBIE  (QOPMYIBI  BEHIECTB, OOpPa30BaHHBIX
XUMUYECKUMHU CBSI3SIMU PA3HOTO BUJIA;

e  BBUBISITh 3aBUCHUMOCTh  CBOMCTB  BEIIECTBA OT CTPOEHUSI €O
KPUCTAJUTMYECKON pereTku (MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METaJUTMYECKOMN );

®  XapaKTepHU30BaTh XMUMHUYECKHE JJIEMEHTHl U UX COCAMHEHUS Ha OCHOBE
MOJIOKEHUSI JJIEMEHTOB B TMEPUOJUYECKON CHUCTEeME U OCOOCHHOCTEW CTPOEHHUS HUX
aTOMOB;

. ONMCBIBATH OCHOBHBIE MPEANochbUIkh OTKpeiTU [[.W. MenaeneeBbim
MEePUOIUYECKOr0 3aKOHA W TMEPUOJUYECKOW CHUCTEMbl XUMHUYECKHUX OJIIEMEHTOB W
MHOT000pPa3HyI0 HAYUHYIO ACSTEIbHOCTh YUEHOT0;

®  XapaKTepu30BaTh Hay4HOE u MHPOBO33PEHUYECKOE 3HaYCHUE
IIEPUOJIUYECKOr0 3aKOHA U INEPUOANYECKOM CHCTEMbI XUMUYECKHX 31emMeHToB JI.H.
MeHneneeBa;

®  0CO3HABaTh HAYYHBIC OTKPBITUA KaK PE3yJbTaT JUITUTEIbHBIX HAOIIOICHUH,
ONBITOB, HAYYHOU MOJIEMHUKHU, IPEOJOJICHUS TPYITHOCTEN U COMHEHUH.

BbInyCKHUK nonyuum 03mMo4CHOCIb HAYYUMbCA:

®  0CO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUM [ MPAKTUYECKON
JIeATEIbHOCTH YEJIOBEKA;

®  ONHUCHIBATh HW3YYCHHBIE OOBEKTHI KAaK CHUCTEMBI, IPUMEHSS JIOTHKY
CUCTEMHOI'O aHAJIN3a;

®  [IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKONH CHUCTEMBI
XUMHUYECKHX OJJIEMEHTOB [UIsi OOBSICHEHUS W TPEIBUACHHUS CBONCTB KOHKPETHBIX
BEIIECTB;

e  pa3BuBaTh UHGOPMAIMOHHYIO KOMIIETEHTHOCTh IMOCPEICTBOM YIIIyOJIeHUS
3HaHUW 00 HCTOPUU CTAHOBIEHUS XHUMHUYECKOM HAyKH, €€ OCHOBHBIX IOHSTHUH,
MEePUOIUYECKOT0 3aKOHA KaK OJIHOTO M3 BAXKHEUIIUX 3aKOHOB MPHUPOJBI, a TAKXKE O
COBPEMEHHBIX JOCTH)KCHUSIX HAYKU U TEXHUKH.

IInanupyemuire pezyromamot peanuzayuu npozpammol «Dopmuposanue YY/»
cpeocmeamu npeomema Xumuu:

JIn4YHOCTHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeiiCTBUSA

B pamkax eHHOCTHOI0 ¥ IMOLMOHAJIBLHOI0 KOMIIOHEHTOB OyAyT COPMUPOBAHBI:

* IpaXXJIaHCKHUH MaTpuOTU3M, JIF000Bb K PosinHe, 4yBCTBO TOPJIOCTH 3a CBOIO CTPaHy;

* YBaXXKEHHE K UCTOPUH, KYyJIbTYPHBIM U UCTOPUUECKUM MaMITHUKAM;

* SMOILIMOHAJIBHO MOJIOKUTENBHOE IIPUHATUE CBOEH ITHUYECKON UIEHTUYHOCTH;

* yBaXXEHHME K JApyruM HapojaMm Poccum M Mupa M NpUHATHE HMX, MEKITHHYECKas
TOJIEPAHTHOCTB, TOTOBHOCTH K PaBHOIIPAaBHOMY COTPYJHUYECTBY;

* yBAXKEHHE K JIMYHOCTH U €€ JOCTOUHCTBY, JOOpPOKENIATENbHOE OTHOLIEHHE K
OKPY’KaIOIIUM, HETEPIIUMOCTH K JIFOOBIM BUIaM HACUJIMS U TOTOBHOCTh IIPOTUBOCTOSITH UM;

* YyBaXKEHHE K LIEHHOCTSM CEMbH, JIIOOOBb K MPUPOJIE, MPU3HAHUE LIEHHOCTU 3]J0POBbS,
CBOETO U JPYTHX JIFOEH, OITUMHU3M B BOCIIPUSITHH MUDA;

* IOTPeOHOCTh B CAMOBBIPAKEHUHU U CaMOpPEaIn3allii, COLMAIbHOM IPU3HAHNY;

* IO3UTUBHAsl MOpaJIbHAs CaMOOLIEHKA U MOpaJbHbIE UyBCTBA — YYBCTBO I'OPJOCTH IPH
CJIeIOBaHUH MOPAJIbHBIM HOpMaM, IIEpeKUBAHUE CThIIa U BUHBI [IPH UX HApyLIEHUH.

B pamMkax aesTeJJbHOCTHOIO (MI0OBeIeHYeCKOro) KOMIOHEHTa Oy1yT c(OpMUPOBAHBI:



* TOTOBHOCTh M CIOCOOHOCTh K YYacTHIO B IIKOJFHOM CaMOYIPABICHUU B TIpeaeiiax
BO3PACTHBIX KOMIETEHIMHA (JIe’KYPCTBO B IIKOJIE M KJAcCe, YIaCTHE B JCTCKUX M MOJIOJIEKHBIX
OOIIECTBEHHBIX OPraHU3aIUAX, ITKOJIBHBIX U BHEIIKOJIBHBIX MEPOIPUSTHUSX );

* TOTOBHOCTh M CIIOCOOHOCTH K BBIMIOJIHEHUIO HOPM M TPEOOBAHWH IIKOJBHOW JKU3HH,
1paB ¥ 00513aHHOCTEH yYCHHKA,

* YMEHHUE BECTH JUAJIOT HA OCHOBE PAaBHONPABHBIX OTHOIICHUI U B3aUMHOTO YBKEHUS U
MPUHSITHS, YMEHHE KOHCTPYKTUBHO pa3peniath KOH(DIUKTHI;

* TOTOBHOCTh M CIIOCOOHOCTH K BBIITOJHEHHIO MOPAJIBLHBIX HOPM B OTHOIICHUH B3POCIIBIX
U CBEPCTHUKOB B ILIKOJIE, IOMa, BO BHEYYEOHBIX BUIAX JACATEIHHOCTH;

* MOTPEOHOCTh B YYaCTUU B OOMIECTBEHHOW JKM3HH OJIMKAWIIET0 COLUAIBHOTO
OKpY’KeHHsI, 00IIIECTBEHHO TOJIE3HOM 1eATEIbHOCTH;

* YMECHHUE CTPOUTD KU3HEHHBIC TUIAHBI C YYETOM KOHKPETHBIX COIHUATbHO-UCTOPUICCKHUX,
MOJIMTUIECKUX U SIKOHOMHYECKHX yCIIOBHIA,

* YCTOMYUBBIN MO3HABATEILHBIA HHTEPEC U CTAHOBIICHHE CMBICIIOO0pa3yromei (GpyHKIH
MIO3HABATEIBHOTO MOTHBA;

* TOTOBHOCTb K BBIOOPY MPOGUIBHOTO 00pa30BaHusl.

Buinycknux nonyuum 603moxcHocms 015 (hopMupo8aHus:

* BLIPAJICEHHOU  YCMOUYUBOU  YY4eOHO-NO3HABAMENLHOU MOMUBAYUU U UHMEpecd K
VUeHuro;

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,

* A0eKBAMHOU NO3UMUBHOU CaMOOYeHKU U A-KoHyenyuu,

* KOMNEMEHMHOCMU 8 Peanu3ayu OCHO8 ePANCOAHCKOU UOCHMUYHOCTU 8 NOCIMYNKAX U
oesmenbHOCmu;

* MOPAbHO2O CO3HAHUSL HA KOHBEHYUOHANIbHOM YVPOBHE, CHOCOOHOCMU K PEeueHuo
MOPANbHLIX OUNEMM HA OCHO8e Y4Eémad NO3UYULl YYACMHUKOS OUeMMbl, OpUEHMAayuu HA ux
MOMUBLL U YYBCMBA, YCMOUMUBOE CLe008AHUe 8 NOBEOCHUU MOPALbHbIM HOPMAM U IMUYECKUM
mpebosaHuam,

* oMnamMuu  Kak OCO3HAHHO20 NOHUMAHUSL U CONEPENCUBAHUS UYBCMBAM  OpPYUX,
svipadicarouenicsi 8 NOCMYNKax, HanPasieHHbIX Ha NOMOWb U obecnedeHue O1a2ononyyus.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

BrInycKHUMK Hay4YuTCSA:

* [IeJIeN0JIaraHuio, BKIIIOYasi MOCTAHOBKY HOBBIX IleJieHd, peoOpa3oBaHue MPaKTHUECKOM
3a/1a4M B [I03HABATEIIbHYIO;

* CaMOCTOSITENIbHO aHAJIM3UPOBATh YCIOBUS JOCTHKEHHUS L€JIM Ha OCHOBE Y4€Ta
BBIJICJIEHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBHS B HOBOM YyUeOHOM MaTepuae;

* IJITAHUPOBATH MYTHU JOCTHKEHUS LIETIeH;

* YCTaHABJINBATH LIEJIEBbIE IPUOPUTETHI,

* YMETbh CAMOCTOSATEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATH UM;

* IPUHUMATh PeLIeHHs] B IPOOJIEMHON CUTYyaIllMl Ha OCHOBE IIEPErOBOPOB;

* OCYUIECTBJIATh KOHCTATUPYIOLIUI U MPEIBOCXUIIAIOIINI KOHTPOJIb [0 PE3yJbTaTy U 10
croco0y AeWCTBUS; aKTyalbHbIM KOHTPOJIb Ha YPOBHE MPOU3BOJIHLHOIO BHUMAHUS;

* aJICKBATHO CaMOCTOATEIbHO OIICHUBATh IPABWJIBHOCTH BBINIOJHEHUS JEHCTBUS U
BHOCHUTH HEOOXOIMMbIE KOPPEKTUBBI B UCIOJHEHUE KaK B KOHILE JCHCTBUS, TaK U MO XOJy €ro
peanu3anuu;

* OCHOBaM TPOTHO3MPOBAHUS KaK TpeABHJICHHUS OyIymmx coObITUH W pa3BUTHA
npoiiecca.

Buinycknux nonyuum 603mMoHNCHOCMb HAYUUMbCA:

* CAMOCMOSIMENbHO CIMAGUMb HOBblE YUeOHble Yenu U 3a0ay;

* NOCMPOEHUIO IHCUSHEHHBIX NAAHOE 60 6PEMEHHO21 nepcheKkmuee;

* NpU  NAGHUPOBAHUU OOCMUIICEHUS Yenell CAMOCMOAMENbHO, NOIHO U A0eK8AMHO
YUUMBIBAMb YCLO08US U CPEOCHEA UX OOCIUNCEHUS,



* 6bIOCIAMb  ANILIMEPHAMUBHBIE CHOCOObI OOCMUdICEHUs Yelu U Guloupams Haubonee
aghghexmuenwlil cnocoo,

* OCHOBAM camopezyiayuu 6 Y4eOHOU U NO3HABAMENbHOU OesimelbHOCMU 6 Qopme
OCO3HAHHO20 ~ YNPAGIEHUs. CEOUM NOGeOeHUeM U  OesmeNbHOCmbIO, HANPAGIeHHOU Ha
docmudiceHue NOCMAasieHHbIX yeel,

* OCywecmenAmy NO3HABAMENbHYIO PeIeKcUuto 8 OMHOUleHUU Oeucmeull no peueHuo
VUeOHbIX U NO3HABAMENbHBIX 3A0aY,

* A0eKBAMHO OYEeHUBAMms O0OBEKMUBHYIO MPYOHOCMb KAK Mepy (Qakmuuecko2o uau
npeononazaemoz0 pacxooa pecypcos Ha peuteHue 3a0aiu,

* A0EKBAMHO OYEHUBAMb CEOU BOSMONCHOCMU OOCMUNCEHUS YeaUu ONpeoeréHHol
CNIOACHOCMU 8 PAZTUUHBIX CPepax camocmoamenbHOl 0esimenIbHOCU,

* OCHOBAM CAMOPE2YNAYUU IMOYUOHATILHBIX COCIOAHULL

* npunazamsv 6oJesble YCUIUs U NPeoooieeams mpyoOHOCMU U NPEnsmcmeus Ha nymu
oocmudiceHust yenel.

KoMMyHHUKaTHBHbIE YHHBepcaJIbHbIe YUeOHbIe 1elcTBUSA

BhinmyckHUK Hay4uTCs:

* YYUTHIBATh pa3Hble MHEHHUS W CTPEMUTHCS K KOOPAMHALIWU PA3IMYHBIX TO3UIMHA B
COTPY/AHUYECTBE;

* hopMynupoBaTh  COOCTBEHHOE MHEHHME ¥  IO3UIHMIO, apryMEHTHPOBAaTh |
KOOPJMHUPOBaTh €€ C MO3ULMAMU HapTHEPOB B COTPYJHHYECTBE IpPU BBIPAOOTKE OOIIEro
pEIIeHNs B COBMECTHOM JEATEIBHOCTH;

* yCTAHABJIMBATh U CPAaBHUBATh pa3Hble TOUKHU 3PEHUS, IPEX/IE YeM NPUHUMATh PELICHUs
U JIeTIaTh BBIOOP;

* apryMEHTHPOBAaTh CBOK TOYKY 3pEHUs, CIIOPUTh M OTCTaWBaTh CBOIO IO3UIUIO HE
BpaKAEOHBIM JIJIsI OIIIIOHEHTOB 00pa3oM;

* 33J1aBaTh BOIPOCHI, HEOOXOAUMBIEC I OpPraHU3alUU COOCTBEHHOH NEATENBbHOCTH U
COTPYIHHUYECTBA C TAPTHEPOM;

* OCYILECTBJIATh B3aUMHBII KOHTPOJb U OKa3bIBaThb B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* aJICKBaTHO MCIIOJIb30BaTh Peyb JUIs JIAHUPOBAHUS U PETYISALNN CBOEH e TeNbHOCTH;

* aJICKBaTHO  WCIIONB30BAaTh  pPEYEBBIE  CPEIACTBA I pEIICHUS  pa3IMYHBIX
KOMMYHHUKATHBHBIX 3aJay; BJIAJE€Th YCTHOH M MUCbMEHHOM peublo; CTPOUTH MOHOJOIMUYECKOE
KOHTEKCTHOE BBICKAa3bIBAaHUE;

* OPraHM30BBIBATh M IUJIAHUPOBATh y4eOHOE COTPYAHHYECTBO C y4YUTEIEM U
CBEPCTHHKAMH, OTpEACTATh IeNd W (YHKIWKA YYACTHHUKOB, CIOCOOBI B3aMMOJACHCTBUS;
IUTaHUPOBATh 0OIIHME CIOCOOBI PabOTHI;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OIIEHKY IeHCTBUI apTHEPA, yMETh YOSKIATh;

* paboTaTh B Tpynne — YCTaHaBIMBAaTh paboyne OTHOIIEHUs, 3P HEKTUBHO
COTPYAHMYATh W CIOCOOCTBOBaTh MPOAYKTUBHOW KOOTIEpAIMH; HHTEIPUPOBATHCS B TPYIITY
CBEPCTHHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJIEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHUKaTUBHON peIeKCHH;

* UCTIOJIb30BATh AJICKBATHbBIE S3BIKOBBIE CPEICTBA JUISI OTOOpa)XXeHHs CBOMX YYBCTB,
MBbICIIEl, MOTUBOB U MOTpEeOHOCTEH;

* 0TOOpakaTh B peuu (OnmucaHue, 00bsICHEHNE) COIepKaHNe COBEPIIAEMbIX JIEHCTBUN Kak
B (hopMe IpOMKOI COIMaIM3UPOBAaHHON peun, Tak U B (popMe BHYTpEHHEN peyH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

* YUumuvleams U KOOPOUHUPOBAMb OMAUUHbIE O COOCMEEHHOU NO3UYUU OpY2ux ar00ell 6
compyOHuyecmee;

* YUUmMbl8ams pasHvle MHeHUs U UHmepecsl U 000CHO8bI8AMb COOCMEEHHYIO NOZUYUIO,

* NOHUMAMb OMHOCUMENbHOCIb MHEHULL U NOOX0008 K peuleHuIo npobaembl;

* NPOOYKMUBHO PA3PEuams KOHQIUKMbL HA OCHO8E Y4Eéma UHMEPEeco8 U NO3UYUL BCex
YY4ACMHUKO8, NOUCKA U OYEHKU albMEePHAMUBHLIX CNnoco608 paspeuienus KOHQDIUKMOE,



00208apUBaAMbCSL U NPUXOOUMb K 00UjeMy peuleHUI0 8 COBMeCMHOU 0esamelbHOCMU, 8 MOM YUc/e
6 cumyayuu cmoJKHOBEHUs UHINEPECOs;

s Opamv Ha cebsi UHUYUAMUBY 6 OpP2aHU3AYUU COBMEeCmHOo20 Oelicmeus (0enosoe
JUOEPCme0);

* OKa3bI8aMb NOOOEPIHCKY U coOelicmaue mem, Om KO20 3d6UCUM OOCMUdCeHUe Yelu 8
COB8MeCmHOU OesamenbHOCmu,

* OCYWecmensamys — KOMMYHUKAMUBHYIO — peieKculo KAk — OCO3HAHUe  OCHOBAHULL
CcOOCMBEHHbIX Oelicmaull U Oeticmsull Napmuépa,

* 68 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIE008AMENbHO U HNOIHO
nepeoasamv NApPMHEPY HeodXO0OUMYIO UHDOPMAYUIO KAK OPUEHMUP OJis1 NOCMPOEHUs. OeliCMBUSL,

* 6cmynamo 8 OUaioz, a MmaKdxHce yiacmeo8ams 6 KOJIeKMUSHOM 00CYHcOeHUuy npooiem,
yuacmeosams 68 OUCKYCCUU U apSYMEHMUPO8ams C8010 NO3UYUIO, 8]1A0emb MOHONOSUYECKOU U
ouano2uyeckou opmamu pedu 8 cOOmeemcmeuu ¢ cpAmMMamuiecKumMu U CUHMAKCUYeCKUMU
HOpMAMU pOOHO20 A3bIKA,

* C1e008aMb  MOPANLHO-IMUYECKUM U  NCUXONOSUYECKUM NPUHYUNAM O0OWjeHus u
COMPYOHUYECMBa HA OCHOBE YBANCUMENbHO20 OMHOWEHUS K NAPMHEPAM, BHUMAHUS K TUYHOCTIU
0pPY2020, A0EKBAMHO20 MENCIUUHOCIHO20 80CNPUSMUS, 20MOBHOCMU AOEKBAMHO Peazuposambs
Ha HYyocobl Opyaux, 8 UYACMHOCMU OKA3blAMmb NOMOWb U IMOYUOHANLHYIO NOOOEPIHCKY
napmuépam 6 npoyecce 00CMudiceHus: ooujell yeau COBMeCmHoU 0esimenlbHOCU,

* yempausams  d¢hhekmusHvle 2pynnogvle 00CydlcOeHUs u obecneyusamv O0OMeH
BHAHUAMU MEHCOY YNeHAMU SPYNNb OJis NPUHAMUS IPPEKMUBHBIX COBMECTHBIX PEeUleHULL,

* 8 COBMECMHOU 0esIMeNbHOCIU YEMKO DOPMYIUPOBAMb Yelu ePYNnbl U NO3801AMb eé
VUACHUKAM NPOSGIAMb COOCMBEHHYIO IHEPIUIO O OOCTMUNCEHUS IMUX YeTell.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

BBIyCKHHUK HAYIHUTCS:

* OCHOBaM peallu3aliy MPOEKTHO-UCCIEA0BATEIbCKOM NeATENIbHOCTH;

* POBOIUTH HAOIIOACHHUE U SKCIICPUMEHT TI0]] PYKOBOJICTBOM YYHTEJIS;

* OCYUIECTBJIATh PACHIMPEHHBI MOMCK HH(OPMALMA C HUCIHOJIB30BAHUEM PECYPCOB
o6ubnuotex u UHTepHeTa;

* cO371aBaTh M MPEoOPa30BBIBATH MOJIEIH U CXEMBI JJIs PEIICHUs 3a]1a4;

* OCYIIECTBJISITH BbIOOp Hambosiee S(PPEeKTUBHBIX CMOCOOOB peHIeHUs 3ajad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHIA;

* IaBaTh OIPEJICIICHHUE TOHSATHUSIM;

* YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBS3H;

* OCYIIECTBJIATH JIOTHYECKYIO OTEPAIMI0 YCTAHOBJICHUS POJOBUIOBBIX OTHOIICHUH,
OTpaHHYEHUE TIOHATHUS;

* 00001I1aTh TOHSATHS — OCYIIECTBISATH JIOTHYECKYIO OTEPAIlI0 TIepexojia OT BHUIOBBIX
MPU3HAKOB K POJIOBOMY IMOHSITHIO, OT MOHITHSI C MEHBIIUM OOBEMOM K MOHITHIO C OOJBIIUM
00BEMOM;

* OCYIIECTBIIATH CpaBHEHHE, CEPHAIMI0 U KJIacCHU(UKAIUIO, CAMOCTOSITENFHO BhIOMpas
OCHOBAaHUS U KPUTEPUH JIJIS YKA3aHHBIX JIOTHICCKUX OTICPaIUii;

* CTPOUTH KJIACCU(UKAIMIO HA OCHOBE JMXOTOMUYECKOTO JeleHus (Ha OCHOBE
OTpULIAHUS);

* CTPOUTH JIOTHUECKOE pACCYXKICHHE, BKIIOUAIONIEe YCTAHOBIECHUE MPUYHNHHO-
CIIEACTBEHHEBIX CBS3CHL;

* OOBSICHATH SIBIICHUS, TMIPOLIECCHI, CBS3M U OTHOIICHHUS, BBISIBISAEMBIE B XOJE
UCCIICIOBAHMS,

* OCHOBaM 03HAKOMUTEIBHOTO, H3y4alolIero, YCBAauBaIOIIETr0 U MOMCKOBOTO YTCHHUS;

* CTPYKTYPHPOBATh TEKCTHI,BKIFOUASyMEHHUE BBIJCIATH TJIABHOE W BTOPOCTEIICHHOE,
TJIaBHYIO UJCI0 TEKCTAa, BRICTPAUBATh MOCIEA0BATEIHHOCTh OMUCHIBAEMBIX COOBITHI;



* paboTtaTth ¢ MeTadopaMu — TIOHUMATh MEPEHOCHBIA CMBICI BBIPAKCHUI, IOHUMATh U
yHnoTpeOIsITh 000POTHI PEeYH, MOCTPOSCHHBIE HA CKPBITOM YIOJOOJICHUH, 00pa3sHOM COJMIKEHUN
CJIOB.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

* OCHOBAM peqheKCUBHO20 YMeHUs,

* cmasumuv npooremy, apeyMeHmuposams e€ aKmyaibHOCHb,

* CAMOCMOSAMENbHO NPOBOOUMb  UCCIE008AHUE HA OCHOBE NPUMEHEHUS Memo0oo8
HAON0O0EHUSL U IKCNEPUMEHMA,

* 8b108U2AMb 2UNOMESbL O CEA3AX U 3AKOHOMEPHOCMAX COObIMUL, NPOYECCO8, 00BEKMO8;

* OP2aHU308bI6AMb UCCIEO08AHUE C YETbIO NPOBEPKU CUNOMES,

* denamv  YyMO3aKaOUeHUs (UHOYKMUBHOe U NO aHALo2Uuu) U 6bl800bl HA OCHOBE
apeymeHmayuu.

HﬂauupyeMbtepe3yﬂbmambt peanuzauuu npocpammbol «OCHOBBI CMBIC/I08020 YHIEHUA
upaﬁombt C mexkcmom)) cpeocmeamu npedmema xumuu.

BhInmyckHUK Hay4uTCs:
- OpPHEHTUPOBATHCS B COJACPKAHUU TEKCTA U IOHUMATh €r0 LEJIOCTHBIA CMBICIL:
— OIIpENeNIATh TIIaBHYI0 TEMY, OOIIYIO 1I€JIb JIM Ha3HAYEHUE TEKCTa;

— BLI6I/IpaTI> N3 TCKCTAa WJIM MPUAYMATb 3aroJIOBOK, COOTBGTCTBYIOH_[I/Iﬁ COACPIKAHUIO U
O6H.I€My CMBICITY TCKCTA,

— (hopmynHpoBaTh TE€3UC, BHIPAYKAIOLIUIN OO CMBICT TEKCTA;

— MPEABOCXUINATH COJIEPKaHUEe MPEIMETHOTO IIaHa TEKCTa MO 3aroJioBKY U C OMOPOi
Ha MPEbI YU OIBIT;

— 00BSACHATH MOPSAJOK YACTEH/MHCTPYKITNI, COAEPIKALTUXCS B TEKCTE;

— COIMOCTaBJIATh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBIE KOMIIOHEHTHI: OOHApy>KHUBATh
COOTBETCTBHE MEXAY YacThl0 TEKCTa W ero obmeill uueeil, chopMyaupoBaHHON BOIPOCOM,
0O0BSICHATh Ha3HAUCHHE PUCYHKA, TOSACHATH YacTu Tpaduka Wi TabauLb U T. 1.;

* HAXOJUTh B TEKCTe Tpedyemyro uHpopmaluio (mpolerate TEKCT Iila3aMH, ONpeAessaTh
€r0 OCHOBHBIE 3JIEMEHTBI, COMOCTABIATh (POPMBI BBIPAXKEHUSI HHPOPMAILMH B 3alIPOCE U B CAMOM
TEKCTE, YCTaHABIUBATh, SIBJISIOTCS JIM OHU TOXKJIECTBEHHBIMU WM CUHOHUMUYECKUMH, HAXOINUTh
HEOOXOUMYIO €IUHUIYY HH(OPMALIUU B TEKCTE);

* pemaTh  y4eOHO-TIO3HABaTeNIbHbIE W y4eOHO-TIpaKTHUECKHE 3a7ayd, Tpelyromue
MIOJIHOTO U KPUTHUYECKOTO MOHUMAaHUS TEKCTa:

— ONPENENATh Ha3HAYEHUE Pa3HbIX BUJIOB TEKCTOB;

— CTaBUTh Mepes] coOOM IIesib YTEeHHUs, HalpaBiss BHUMaHHE Ha IOJE3HYIO B JIAHHBIN
MOMEHT MH(}OpMaLIHIO;

— pa3aMyaTh TEMbI U MOATEMBI CIIELIUATIBHOTO TEKCTA;

— BBIICIIATH HE TOJIBKO IIaBHYIO, HO U M30BITOYHYIO HH(OPMALIHUIO;

— MPOTHO3UPOBATH MOCIEI0BATEIbHOCTD U3JI0KEHUSI UJIEH TEKCTa;

— COITIOCTAaBJIATH pasﬁme TOYKHN 3peHI/I$I 158 paSHBIe NCTOYHUKHN I/IH(l)OpMaIII/II/I 110 SaﬂaHHOfI
TEME;

— BBIIIOJIHSTH CMBICIIOBOC CBépTBIBaHI/Ie BBIICJIICHHBIX q)aKTOB 158 MBICHeﬁ;

— (hopmupoBaTH Ha OCHOBE TEKCTa CHCTEMY apryMEHTOB (IOBOJOB) IJii 0OOCHOBAaHUS
onpeAeIEHHON MO3UIIUY;



— MOHUMATh JYIIEBHOE COCTOSIHHE IEPCOHAXKEN TEKCTa, CONEPEKUBATH M.

* CTPYKTYpHpOBaTh TEKCT, WCIONb3ysd HYMEPAlMIO CTPAHUI], CIUCKH, CCBUIKH,
OIIaBJICHUEC, MPOBOJAUTH MPOBCPKY IIPAaBOMHCAHHA; HCIOJIbB30BATH B TCKCTC T216J'II/ILIBI,
U300paxXeHus;

* IpeoOpa3oBBIBATh TEKCT, HCIOJIb3YSl HOBbIE (DOPMBI IpelCcTaBICHHUS HH(OPMAIIH:
dopmynbl, rpaduKu, ITUarpaMMbl, TAaOIHMIBI (B TOM 4YHCIE TUHAMHYECKHE, DJICKTPOHHBIC, B
YaCTHOCTH B NPAKTUYECKUX 3ajadax), MEePeXOIuTh OT OJHOTO TPEACTABICHUS ITaHHBIX K

Apyromy;
* UHTEPIPETUPOBATD TEKCT:

— CpaBHUBATh U MPOTHBOIIOCTABIATH 3aKIIOUEHHYIO B TEKCTe MH(OPMALUIO Pa3HOTO
XapakTepa;

— O6Hapy)KI/IBaTB B TCKCTC NOBOJbI B TIOATBCPIKACHHUC BHIABUHYTBIX TC3UCOB,
— J€J1aTb BBIBOJbI U3 C(i)OpMy.HI/IpOBaHHI)IX IIOCBUIOK,

— BBIBOJUTH 3aKJIFOYCHUC O HAMCPCHHUHN aBTOpPa UJIN IJ1aBHOM MBICIIH TEKCTa.
¢ OTKJIIMKATbCA Ha COACPIKAHNUC TCKCTA:

— CBSI3bIBaTh MH(pOpMAIHIO, OOHAPY)KEHHYIO B TEKCTE, CO 3HAHUSAMH W3 APYIHX
HUCTOYHHKOB;

— OIICHUBATh YTBEPXKACHHUS, CIICTaHHbIE B TEKCTE, UCXO/AS U3 CBOUX IPEJICTaBICHUN O
MUDE;

— HaxOJUTb AOBOJbI B 3allIUTYy CBOEH TOUKH 3pCHUA;

¢ OTKJIMKAThCA Ha (I)OpMy TCKCTA: OUCHHUBATL HC TOJIBKO COACPIKAHUEC TCKCTA, HO U €TO
q)OpMy, a B IICJIOM — MAaCTCPCTBO €ro UCIIOJHCHUA;

*Ha OCHOBE UMEIOUIMXCS 3HAHUM, >KU3HEHHOI'O OIbITa TOJBEPraTh COMHEHHIO
JIOCTOBEPHOCTh HUMeroIeiicss uHpopMannu, OOHApyKMBaThb HEIOCTOBEPHOCTh IOJIy4yaeMOMH
uH(popManuu, npodessl B UH(GOPMaLMU U HAXOAUTh IIyTH BOCIIOIHEHUSI 3TUX MTPOOEINIOB;

*B Ipolecce paboOThl € OJHUM WIM HECKOJIBKMMU HCTOYHMKAMU  BBISBIATH
COJIePKAIIYIOCS B HUX POTHBOPEUYHUBYIO, KOH(DIMKTHYIO HH(OpMAIHIO;

* UCIOJIb30BATh IOJIYYEHHBIH OINBIT BOCHPUATHS HH(POPMALMOHHBIX OOBEKTOB JUIS
oOoraieHus: 9yBCTBEHHOTO OIIBITA, BEICKA3bIBATh OIEHOYHBIE CY>KICHUS U CBOIO TOUKY 3pEHHS O
HOJYYEHHOM COOOLIEHUH (TIPOYUTAHHOM TEKCTE).

Buinycknux nonyuum 603moicHocms HAyUUmMbC.

* QHATUZUPOBAMb UBMEHEHUSl C80€20 IMOYUOHAILHO20 COCMOSAHUA 8 npoyecce YmeHus,
nONyYeHUs U nepepabomru noay4eHHol UHpopmayuy u eé 0cMblCleHUs.

* BLIAGIAMb  UMHAUYUMHYIO  UHGOpMAYUI0O MeKCma Ha OCHO8e CONOCMABLEHUs.
ULTIOCMPAmMueHo20  Mamepuanla ¢  uHopmayuen  meKcma,  aHaIu3a — nHoOmeKcma
(UCNONL30BAHHBIX A3LIKOBBIX CPEOCME U CIMPYKMYPbl MEeKCma,).

* KpUMuUYecKu OMHOCUMbCA K PEKIAMHOU UHDopMayuu;

* HAX0O0UMb CNOCOOBL NPOBEPKU NPOMUBOPEUUBOLL UHpOpMayUU,

* onpedensams O0CMOBEPHYIO UHGOPMAYUIO 8 Clyuae HAIUYUA NPOMUBOPEUUBOU UTU
KOHGQIUKMHOU cumyayuu.



IInanupyemuie pezynomamel peanuzayuu npozpammot « Dopmuposanue UKT-
KOMNemeHmHOCmu 00y4aomuxca) cpeocmeamu npeomema Xumuu:

BrllyCKHHMK Hay4duTCA:

* BBICTYIIATh C ayJIMOBUICONONJIEPKKOM, BKIIFOUasl BBHICTYIUICHHUE IE€pe]] TUCTAHIIMOHHON
ayJIUTOPUEH;

* yqacTBOBaTh B  0OcyxaeHuu (ayaumoBuacodopyMm, TEKCTOBBIM  (opym) ¢
HCIIOJIb30BaHUEM BO3MOKHOCTEN VHTEpHETA;

* HCII0JI30BAaTh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI JIJIs1 HH(POPMAIIMIOHHOTO 0OMEHa;

* BECTHU JIMYHBIN THEBHUK (OJI0T) ¢ MCMOJIb30BaHUEM BO3MOXKHOCTEH VHTEpHeTa;

* OCYLIECTBIIATH 00pa30BaTEIbHOE B3aUMOACHCTBHE B MH(DOPMALIMOHHOM MPOCTPAHCTBE
00pa3oBaTeNbHOrO  yupekaeHHus  (NOJIydeHHME W BBINOJHEHUE  33JaHui, IOJy4YeHUue
KOMMEHTapHEB, COBEPIICHCTBOBAHKE CBOEH paboThl, hopMupoBaHue MOPTHOIINO);

* cOOMIOIaTh HOPMBI HH(OPMAIIMOHHON KYJIBTYPHl, 3TUKH W TIpaBa; C YBaXCHUEM
OTHOCHUTHCS K 4aCTHOM nH(OopManny U HHGOPMAIIMOHHBIM MpaBaM APYTUX JOEH.

* HCIIOJIB30BATh Pa3iMYHbIC MPUEMBI MOUCKa WHpopManuu B HHTEpHETE, TOMCKOBBIC
CEPBHCHI, CTPOUTH 3aMPOCHI JIJIs MOMCKA MH(OPMALIMY U aHATTU3UPOBATh PE3yIbTaThl IOUCKA,

* UCMOJB30BaTh MPUEMBI TOWCKAa WH(GOPMAIMM Ha TMEPCOHATHLHOM KOMIIBIOTEpE, B
MH(GOPMAILIMOHHOHN CpeJie YUpEexkIeHUS U B 00pa30BaTeIbHOM MPOCTPAHCTBE;

* UCTIOJIH30BATh Pa3IMYHbIE OWOIMOTEYHBIE, B TOM YHCIE 3JCKTPOHHBIC, KATaJOTH JUIS
MOKCKAa HEOOXOAMMBIX KHHT;

* UCKaTh WHGOPMAIIMIO B Pa3IUYHBIX 0a3ax JaHHBIX, CO3JaBaTh W 3alOJHATH 0Oa3bl
JTAHHBIX, B YACTHOCTH MCHOJIb30BaTh Pa3JIMUHbIE ONPEACIUTENN;

* (hopMupoBaTh COOCTBEHHOE HWH(OPMALMOHHOE IPOCTPAHCTBO: CO3/1aBaTh CHUCTEMBI
ManoK M pa3MenaTh B HUX HYXHbIe HHPOPMAIIMOHHbIE UCTOYHHUKH, pa3MeliaTh HHPOPMAIUIO B
WNHurepHere.

* BBOJUTH PE3Y/IbTAaThl U3MEPEHUN U apyrue mudpoBble NaHHBIE g uX 00paboTKH, B
TOM YHCJI€ CTATUCTUYECKON U BU3YyaIU3allNH;

* IPOBOJUTH IKCTIEPUMEHTHI U HCCIIEOBAaHUS B BUPTYaIbHBIX JIADOpaTOPHSIX

Buinycknux nonyuum 603mM0iCHOCMb HAYYUMBCA.

* 83aUMO0eLCB08AMb 6 COYUANbHBIX Cemsx, pabomams 8 2pynne Haod cooOWeHuem
(6uxu),

* yuacmeosams 8 hopymax 6 COyUanIbHbIX 00PA308aMeENbHbIX CEMIX,

* 83aUMO0€UCMB08AMb C NAPMHEPAMU C UCNOTIL30BAHUEM 803MONCHOCMel MnmepHnema.

* c030a8amv U 3aNOIHAMb PA3IUYHbIE ONpederumenu,

* UCNONIBL308AMb PA3IUYHbIE NPUEMbL NOUCKA UHpopmayuu 6 nmepHeme 6 xo0e yueOHot
oesmenbHOCIU.

* IPOBOOUMb eCMeCcmMBeHHO-HAYUHble U COYUAIbHbIE USMEPEHUs], 8600UMb Pe3)Ibmamol
usmepenuti u Opyeux Yyu@dposvix OaHHbIX U 06pabamuvléams ux, 8 MoM YUcie Cmamucmudecky u ¢
NOMOWbIO BU3YATUZAYUU,

* QHATU3UPOBAMb PE3VTbMAmbl C80eli 0esmelbHOCIU U 3ampaiu8aemslx pecypcos.

ITnanupyemoie pezynromamol peanuzayuu npozpammol «Ocrnoevl yueono-
uccne006amenvCKoil U RPOEKMHOIL 0eAmenbHOCIMU» CPeOCmEeamu npeomMema Xumuu:

BrInyCKHHUK HAayunuTCA:

® INTAaHUPOBATb W BBIINIOJIHATH yqe6H0e HUCCJIEAOBAHUE U y‘Ie6HI)II71 IIPOCKT, HCIIOJb3Ys
o0opyoBaHue, MOJIENIN, METOIBI U IPUEMBI, aJIeKBaTHBIE UCCIIEyeMOU TpodiiemMe;

* BRIOMpATh U UCIOJIb30BaTh METO/IbI, pEJIEBAaHTHBIE pacCMaTPHUBAEMOi MpobiiemMe;

* pacro3HaBaTh U CTABUTh BOMPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOMYyYEHBI MyTEM
HAay4YHOTO WCCIICIOBaHUs, OTOWMpaTh aJeKBaTHBIE METOJIbI HCCJEAOBaHUS, (HOPMYyITUPOBATH
BBITEKAIOIINE U3 UCCIIETOBAHNS BBIBOJIbI;



* HCIIOJI30BAaTh TaKWE €CTECTBEHHO-HAYYHBIE METOJbI W TPUEMBI, KaK HaOJIOJICHUE,
MIOCTAaHOBKA TPOOJIEMBI, BBIABIDKEHHE «XOPOIICH THIOTE3bI», SKCIIEPHUMEHT, MOJCIUPOBAHUE,
UCTIOJIb30BAaHUE MATEeMaTHUYECKUX MOJIENeH, TeopeThudeckoe OOOCHOBAaHUE, YCTaHOBJICHHE
TpaHUI] TPUMEHUMOCTH MOJICIIH/TEOPHH,

* ICHO, JIOTHYHO M TOYHO W3JaraTh CBOIO TOYKY 3PCHHS, HCIIOJIB30BATh SI3BIKOBHIE
Cpe/CTBa, aJleKBaTHBIC 00CYXIaeMOl mpoodIieme;

e oTNIMYaTh (aKThl OT CYXKICHUW, MHEHHUH H OIICHOK, KPUTHYECKH OTHOCHTBCS K
CYXJICHUSIM, MHEHHSIM, OLICHKaM, PEKOHCTPYHPOBATh UX OCHOBAHUS;

* BUJIETh U KOMMEHTHPOBATH CBSI3b HAyYHOTO 3HAaHUS W IICHHOCTHBIX YCTAaHOBOK,
MOpPAJILHBIX CYXKICHHUI TIPU TIOJTYYCHUH, PACIIPOCTPAHCHUH U IPUMEHEHUH HAyYHOTO 3HAHUSI.

Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

* CAMOCMOSIMENbHO 3A0YMbIBAMb, NIAHUPOBAMb U 6bINOJHAMb Y4eOHOe UCCIe008aHue,
VUeOHblll U COYUANbHBIU NPOEKM,

* UCNONIBL308aMb 002A0KY, 03apeHUe, UHMYUYUIO,

* UCNONIL308aMb  MAKUe  eCmecm@eHHO-HAYUHble — Memoobl U NpUémvl, KAk
abcmpazuposanue om NPUBXoOSWUX HaAKmopos, npoeepKka HA COBMECMUMOCHb ¢ OpyeUMU
U38ECMHbIMU PaKmamu,

* YeNeHanpasieHHO U OCO3HAHHO PA36UBAMb CEOU KOMMYHUKAMUBHbIE CHOCOOHOCHU,
0Cc8aUBaMb HOBbLE A3bIKOGLIE CPEOCHEA;

* 0CO3HABAMb CBOK OMEEMCHEEHHOCMb 3d OOCMOBEPHOCMb NOJLYYEHHbIX 3HAHUL, 3d
KAuecmeo 8bINOJIHEHHO20 NPOeKmd.

e KypcuBoM BbIIEIECHBI TEMBI, KOTOPBIE OYAYT HU3y4aThes B IEHTpe «Touka pocTay.

9 xJacc.

HHaHI/IpyeMBIe PE3YJIbTaTbl OCBOCHUA qu6HOF O IMpcamMceTa.

IIpenmeTHbiMuU pe3yJibTaTaMu ocBoeHHsI OCHOBHOI 00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs SABJISIFOTCS:

- (hopmupoBaHme TEpBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUI O BEIIECTBAX, UX
MPEBPALLICHUAX U TPAKTUYECKOM MPUMEHEHUH; OBJIaJICHUE MMOHSATUHHBIM aInapaTtoM 1
CHMBOJIMYECKUM S3BIKOM XHUMHH;

- 0CO3HaHNE 0OBEKTUBHO 3HAYUMOCTH OCHOB XUMHUUYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUECKUX ITPEBPALLEHUI OPTaHUUECKUX U HEOPTAHUYECKHUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHHH JKMBOW U HEKUBOU MIPUPOIBI; YTIIYOJICHHE MPECTABICHUHN O
MaTepHalbHOM €IMHCTBE MHUPA;

- OBJIQJICHUE OCHOBAMH XUMHYECKOU TPAMOTHOCTHU: CIIOCOOHOCTHIO aHAJIU3UPOBATH U
00BEKTHBHO OLIEHUBATh )KU3HEHHbBIE CUTYAIlNH, CBSI3aHHBIE C XUMHUEH, HABBIKaMU OE€301TacCHOTO
oOpalreHus ¢ BEIIECTBAMHU, UCTIOIh3YEMBIMH B TIOBCETHEBHOM JKM3HU; YMEHUEM aHATN3UPOBAThH
U TUTAaHUPOBATh HKOJIOTMYECKU O€30MacHOE MOBECHHUE B LIETSX COEPEKEHUS 3JOPOBhS U
OKpYKarloIleu cpeibl;

- (hopmupoBaHNe YMEHHUI YCTaHABIUBATH CBSA3U MEXKY PeallbHO HAOII01aeMbIMU XUMUYECKUMU
SIBJICHUSIMU U TIPOLIECCAMHU, TIPOUCXOSAIIMMHU B MUKPOMHUPE, OOBSICHATH TPUIHMHBI MHOTO00Pa3us
BEILIECTB, 3aBUCUMOCTb UX CBOKCTB OT COCTaBa U CTPOEHHUS], a TAKKE 3aBUCUMOCTb IIPUMEHEHHUS
BEIIIECTB OT UX CBOMCTB;

- IPUOOPETEHUS OTIBITA MCIIOJIH30BAHMSI PA3JIMYHBIX METOIOB H3yYSHHS BEIIECTB; HAOII0ICHUS
3a UX NPEeBpaICHUSIMHU TPU TPOBEACHUH HECIOKHBIX XUMUUECKUX IKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBAHHMS U TPUOOPOB;

- YMEHUE OKa3bIBATh MEPBYIO MOMOIL MPHU OTPABIICHUAX, 0KOrax U APYrUX TpaBMaxX, CBI3aHHBIX
C BEIIECTBAMU U JIA0OpATOPHBIM 000PYAOBaHUEM;



OBJIaJICHUE MMpUEMaMH paboThI ¢ HH(OpMaLIUel XUMUYECKOTO COACPKAHUS, IPEACTABICHHOW B
pasHo dhopme (B Bue TekcTa, hopmyd, rpaduKoB, TAOTUIHBIX JaHHBIX, cXeM, (hoTorpaduii u
zp.)

- CO3/IaHUE OCHOBBI JIsi (POPMHUPOBAHUS UHTEPECA K PACHIMPCHUIO U YIITyOICHUI0 XUMUYECKUX
3HAHMI U BEIOOpA XMMHH KaK TMPOGUIHHOTO IIPEIMETA MPU TIEPEX0/Ie Ha CTYIEHb CPEIHErO
(momHOTO) O0ITIETO 00pa30BaHMsl, a B TaJbHEHIIIEM U B KauecTBe chepbl CBOE
po(hecCHOHANTLHOM e TEILHOCTH,

- (hopMupoBaHHE IPEICTABICHUN O 3HAYCHUU XUMHUYECKOW HAYKU B PEIICHUU COBPEMEHHBIX
AKOJIOTHYECKUX MPOOIIEM, B TOM YUCIIC B IPEIOTBPAIICHUN TEXHOTEHHBIX M SKOJIOTHIECKUX
KaracTpod.

BbINnyCKHUK HAYYHTCS:

* OCHOBaM peallu3alliy MPOEKTHO-UCCIIET0BATEIBCKON ACATEIBHOCTH;

* MPOBOJIUTH HAOIOJCHHUE U AKCIIEPUMEHT TIOJT PYKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIIATh PACHIMPEHHBII MOUCK HH(GOPMAIIMU C UCIIOJIB30BAaHUEM PECYPCOB OMOIMOTEK U
WHrephera;

* CO3/1aBaTh M NMPEOOPA30BBIBATH MOJICIIH U CXEMBI JIJIS PEIICHUS 3a/1a4;

* OCYIIECTBIIATH BEIOOP Hanboee 3P PEKTUBHBIX CIIOCOOOB PEIICHUS 337]a9 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* IaBaTh OIPE/CIICHUE MOHATHSIM;

* YCTaHABJIMBAThH MPUYUHHO-CIICIACTBEHHBIC CBSI3H;

* OCYIIECTBIISITh JIOTHYECKYIO OTIEPALIAI0 YCTAHOBIICHUS POAOBHIOBBIX OTHOIIICHUH,
OTPaHUYCHUE TTOHSTHS;

* 000011aTh MOHATHSI — OCYIIECTBIIATH JJOTHYECKYIO OTIEPAIUIO TIEPEX0/1a OT BUOBBIX
NPU3HAKOB K POJIOBOMY MOHSTHUIO, OT MIOHATHS C MEHBIIUM 00BbEMOM K MOHSTHUIO C OOJIBIIAM
00BEMOM;

* OCYIIECTBIIATh CPaBHEHHUE U KIacCU(UKAIUIO, CAMOCTOSTEIIBHO BHIOMPAsi OCHOBAHUS U
KPUTEPHU TS YKa3aHHBIX JIOTHUECKUX OIEPAIIHiA;

* CTPOUTH KIACCHU(PUKAIIUIO HA OCHOBE TMXOTOMHYECKOTO JIeTICHUS (Ha OCHOBE OTPHUIIaHMS);

* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIFOYAIOIIEe YCTAHOBIICHUE TIPUINHHO-CIICICTBEHHBIX
CBS3€EH;

* OOBSICHSITP SIBJICHUS, TIPOIIECCHI, CBSI3U M OTHOIIICHUS, BBISIBIIIEMBIC B X0J1¢ UCCIICIIOBAHHS,

* OCHOBAM 03HAKOMHUTEIBHOT0, U3YyUYaIOIIET0, YCBAaUBAIOIIETO U TTOUCKOBOTO UTEHUS;

* CTPYKTYPHPOBATH TEKCTHI, BKIIFOYAsT YMEHHUE BBIJICIISITH ITIABHOE U BTOPOCTEIIEHHOE, TJIABHYIO
UJICI0 TEKCTa, BEICTPAUBATh MOCIEA0BATEIHHOCTh OMUCHIBAEMBIX COOBITHH;

* paboTaTh ¢ MeTad)OpaMu — MOHUMATH TIEPEHOCHBIN CMBICI BBIPOKEHUHN, TOHUMATh U
yoTpeOasaTh 000POTHI peUH, MOCTPOCHHBIE Ha CKPHITOM YIOA00IEHUH, 00pa3HOM COMUKEHUH
CJIOB.

* HCIIOJIB30BATh pa3NyHbIe MPUEMBI Torcka nHGopmannu B UHTepHETE, TOUCKOBBIE CEPBUCHI,
CTPOUTH 3aIPOCHI JIS TTOMCKa HHPOPMAIINH U aHATH3UPOBAThH PE3YJIbTATHI IIOUCKA;

* HCIIOJIH30BATh MPUEMBI TTOUCKA HH(OPMAIIMK HA TIEPCOHATTLHOM KOMITBIOTEPE, B
WHGOPMAIMOHHOHN CpeJie YIPEkJICHUS U B 00pa30BaTeIbHOM IPOCTPAHCTBE;

* HCIIOJIH30BATh Pa3IMYHbIe OMOIMOTEUHBIE, B TOM YHCIIE JIEKTPOHHBIE, KATAJIOTH /ISl TOUCKa
HEOOXOMMBIX KHUT;

* UCKaTh MH(POPMAIIMIO B pAa3MUYHBIX 0a3ax TaHHBIX, CO3/IaBaTh U 3aMOJHATH 0a3bl JAHHBIX, B
YaCTHOCTH HMCITOJIB30BATh Pa3IMYHbIC ONPE/ICITUTEIIH,

* popmupoBaTh COOCTBEHHOE HH(POPMAITMOHHOE IPOCTPAHCTBO: CO3/IaBaTh CHCTEMBI MANoOK U
pa3MeriaTh B HUX HY)KHbIE HHPOPMAITMOHHBIC HCTOYHUKH, Pa3MeNIaTh HHPOPMAITHIO B
WNHurepHere.

* IUTAHUPOBATH M BBITOJIHATH y4eOHOE MCCIICAOBAHNE U YICOHBIH MMPOCKT, HCITOJIb3Ys
o0opyoBaHue, MOJIENIN, METOIbI U IPUEMBI, aJIeKBaTHBIE UCCIIETyeMOU Tpodiieme;



* BEIOMPATh U MCIIOJIB30BaTh METObI, pENIEBAHTHBIE pacCMaTpUBAEMO podIieMe;

* pacrmo3HaBaTh U CTaBUTh BOMPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITH MOJIYYEHbI MYTEM
HAYYHOTO MCCIIEJIOBAHUS, OTOMPATh a/IeKBaTHBIE METO/IbI MCCIIEAOBAHMS, (DOPMYIHUPOBATD
BBITEKAIOIINE U3 UCCIIEA0BAHUS BBIBOJIBI;

* MCIOJIB30BATh TAKME MAaTEMAaTUYECKUE METO/IbI U TPUEMBI, KaK aOCTpaKLus U UacaTu3aIis,
JI0Ka3aTeNIbCTBO, JOKA3aTeIbCTBO OT POTUBHOTO, 10Ka3aTEIbCTBO 110 aHAJIOTHH,
OIPOBEPIKEHUE, KOHTPIPUMED, UHAYKTUBHBIE U IEAYKTUBHBIE PACCYKICHUS, IOCTPOCHHUE U
WCIIOJIHEHUE AJITOPUTMA;

* HCIOJIB30BATh TAKUE €CTECTBEHHO-HAYYHbIE METO/IbI ¥ MPUEMBI, KaK HaOJI0JIeHHE, IIOCTAHOBKA
po0JIeMbI, BEIABI)KEHUE «XOPOILIEH TUIIOTE3bI», IKCIIEPUMEHT, MOJIEIIMPOBAHUE,
UCIIOJIb30BaHUE MAaTEMAaTUYECKUX MOJETICH, TeOpeTHIecKkoe 000CHOBAaHHE, YCTAHOBJICHUE
IpaHULl IPUMEHUMOCTH MOJIETIN/TEOPUH;

* HCII0JIB30BAaTh HEKOTOPBIE METO/IbI ITOJIY4EHUS 3HAHUM, XapaKTEepHbIE JJIs1 COLUAIbHBIX U
HCTOPUYECKHX HAYyK: MOCTAHOBKA MPOOJIEMBI, OTIPOCHI, ONTUCAHHUE, CPABHUTEIEHOE HCTOPUYECKOE
onucaHue, O0ObsICHEHHE, UCTIOIb30BaHUE CTATUCTUYECKUX JaHHBIX, HHTEPIIPETalus (GaKToB;

* SICHO, JIOTUYHO Y TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, UCII0JIb30BaTh SI3bIKOBBIE CPEJICTBA,
aJIeKBaTHBIE 00CYX/1aeMoii Ipodieme;

* OTJIMYaTh (PaKThI OT CYKJIEHUH, MHEHUI U OLIEHOK, KPUTHUYECKU OTHOCUTBCS K CYXKICHUSM,
MHEHHSM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;

* BUJETh U KOMMEHTHUPOBATh CBSI3b HAYYHOT'O 3HAHUS U [IEHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX
CYXKICHUM NP MOJIYyYEHUH, PACIPOCTPAHEHUH U IPUMEHEHUN HAyYHOI'O 3HAHHUS.

* OMUCHIBATh CBOMCTBA TBEPBIX, KUIKUX, FA3000pa3HBIX BEIIECTB, BHIACISIS UX CYIIECTBEHHbBIE
PU3HAKU;

* XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTaHABIIMBATh IPUUMHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMU XapaKTEpPUCTUKAMHU BELIECTBA,

* PacKpbIBAaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHATUHN «aTOM», «MOJIEKYJa», «XUMUYECKUI
AIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAICHTHOCTH), UCIOJIb3Ys 3HAKOBYIO
CUCTEMY XUMHH;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C IOMOIIIBIO XUMUYECKUX (DOPMYII U CYIITHOCTh
XUMHYECKHUX PEAKIMH ¢ IOMOIIbI0 XUMUYECKUX YPABHEHNUI;

* BBIUNCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYO U MOJISIPHYIO MaccChl BEIIECTB, a TAKKE MAaCCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIEMEHTA B COEIMHEHUAX AJIS1 OLEHKH UX MPAKTUYECKOW 3HAUUMOCTH;

* CPaBHMBATh I10 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* ONMCBIBATh COCTAB, CBOMCTBA U 3HaU€HUE (B MPUPOAE U MPAKTUUECKON AEITEIbHOCTU
4eJI0BEKa) MPOCTHIX BELECTB — KUCIOPO/ia U BOAOPOAA;

* 1aBaTh CPAaBHUTEJIbHYIO XapAKTEPUCTUKY XUMUUYECKUX IEMEHTOB M Ba)KHEHIIINX COCTUHEHHUM
€CTECTBEHHBIX CEMENCTB ILIEJIOYHBIX METAJUIOB U TaJIOTEHOB;

* 110J1b30BATHCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON MOCY101;

* IPOBOJINTh HECJIOKHbIE XUMUYECKHE OTBITHI U HAOIIOACHUS 32 U3MEHEHUSIMH CBOICTB
BEIIECTB B MPOIIECCE UX MPEBPALLEHUI; COOII0IAaTh TPaBUIa TEXHUKHU O€30MaCHOCTH NPU
NPOBEIEHUH HAOIIOJICHUI U OTIBITOB;

* pa3JIMyYaTh SKCIEPUMEHTAIBHO KUCIOTHI U NIEIOYH, ITOJIb3YSICh HHINKATOPaMH; OCO3HABATh
HE00XO0IMMOCTh COOMIOICHUSI Mep 0€30IaCHOCTH P OOpaIIeHUH ¢ KUCIOTaMHU U IIEI0YaMH.

* OIpENeNTh NPUHAATIEKHOCTh HEOPTaHUYECKUX BELIECTB K OJJHOMY M3 U3YUYEHHBIX
KJIACCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBaHMS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEUIECTB 110 UX HA3BAHUSIM;

* OIIPEJIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHHUS JJIEMEHTOB B BEILIECTBAX;

BbInycCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

*0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUM JJIs IPAKTHUUECKOM 1€ATEIbHOCTU YEJI0BEKA;

* ONUCHIBATh U3YYECHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOT'O aHaJln3a;



* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOANUYECKON CUCTEMbl XUMUYECKHUX DJIEMEHTOB IS
OOBSICHEHUS U IPEBUACHUS CBONCTB KOHKPETHBIX BELLECTB;

* pa3BuBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YIIIyOIeHUs 3HaHUH 00 NCTOpUHU
CTAHOBJIEHUS] XUMHUYECKONM HAyKH, €€ OCHOBHBIX ITOHATUH, IEPUOANYECKOT0 3aKOHA KaK OJTHOTO
U3 BOKHEHIINX 3aKOHOB IIPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKH U TEXHUKH.

* COCTaBJISITh MOJICKYJISIPHBIE U TIOJIHbIE HOHHbIE YPAaBHEHUS 10 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM;

* IPUBOJUTH IPUMEPBI PEAKIIMHA, TOATBEP)KJAIOIIUX CYLLIECTBOBAHHE B3aUMOCBSI3U MEXY
OCHOBHBIMM KJIACCaMU HEOPTaHUYECKUX BEIIECTB;

* IPOrHO3UPOBATh PE3yJIbTAThl BO3JEUCTBUS Pa3IMUHbIX (DAKTOPOB HA U3MEHEHNE CKOPOCTH
XUMHYECKON PEAKIIUY;

* IPOrHO3UPOBATh PE3yJIbTAThl BO3JEHCTBUS PAa3IMUHBIX (PAKTOPOB HA CMEILIEHHE XMMUYECKOTO
paBHOBECHS.

* IPOrHO3UPOBATh XMMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOECHHUS;

* IPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTEIBHBIC WM BOCCTAHOBUTEIHHBIC
CBOMCTBA C y4&TOM CTENEHEH OKUCIIECHHS 3JIEMEHTOB, BXOAAIINX B €r0 COCTaB;

* BBISIBJISITH CYLIECTBOBAHHE FEHETUYECKOIM B3aMMOCBSI3U MEX/y BEILIECTBAMU B PSIy: POCTOE
BEIIECTBO — OKCUJ — I'MJIPOKCUJ — COJIb;

* XapaKTepU30BaTh 0COObIE CBOWCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJUTH IPUMEPHI YPAaBHEHUN peakLnil, JISKAIIUX B OCHOBE IPOMBIIIUIEHHBIX CIIOCOO0OB
MIOJIy4YEHUSI aMMHaKa, CEpHOM KUCIIOThI, UyTyHA U CTaJlu;

* ONMCHIBATh (PU3UYECKHE U XUMHUECKHUE MTPOLIECCHI, ABISIONIMECS YaCThIO KPYroBOpOTa
BEIIECTB B IPUPOJIE;

* OpPraHU30BbIBATh, IPOBOAUTH YIEHUUECKHE IPOEKTHI M0 UCCIIEI0OBAHNUIO CBOWCTB BEILIECTB,
MMEIOLINX BaKHOE MTPAKTUUECKOE 3HAUCHHUE.

* PaMOTHO O0OpalaThcs ¢ BELECTBAMU B IIOBCEIHEBHON KU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIO/IEHUS IPABUII HKOJIOTUYECKU OE3011aCHOT0 TIOBE/ICHUS B
OKpY’Karollel NpupoaHoil cpere;

* IOHUMATh CMBICII U HEOOXOJUMOCTh COOIIOICHUS TPEIITUCAaHUI, TPEeIIaraéMbIX B
MHCTPYKLHUSAX 10 UCIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIp.;

* HCII0JIb30BaTh MPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH IIPU BBIIOJHEHUU
UCCIIEI0BATEIbCKUX IPOEKTOB MO U3YYEHHIO CBOMCTB, CIIOCOOOB MOTYYEHHSI U paCIIO3HABaHUS
BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEACTBA YCTHOW U MMCbMEHHOMN
KOMMYHHUKAIIUH NIPU padoTe C TEKCTAMU yueOHHUKA U TIONIOJTHUTENbHOM TUTepaTypoi,
CIPAaBOYHBIMHU TAOJIULIAMH, IPOSIBIISITh TOTOBHOCTh K YBaXXEHUIO HHOW TOUYKH 3PEHUS MPH
00CYKJI€HUH Pe3y/IbTaTOB BBIIOJIHEHHOMN paboThI;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIHIO O BEIIECTBAX U XUMHUUECKUX MPOLeccax, KpUTUYECKH
OTHOCHUTBCS K TICEBIOHAYYHOU MH(OpMalIUU, HETOOPOCOBECTHON peKiiaMe, Kacaroencs
VCIIOJIb30BaHUS PA3JINYHBIX BEILECTB.

MeTtanpeaMeTHbBIMH pe3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl
OCHOBHOT'O 00111ero 00pa3oBaHUs ABISIOTCS:

e OBJIa/ICHUE HaBbIKAMH CAMOCTOSATEIBHOTO MPHUOOPETEHUSI HOBBIX 3HAHUA, OpraHU3aIlH
yueOHOI NesTeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBIICHUS;

e yMEHHE IJIAaHUPOBATh IIyTU AOCTH)KEHHUS LIEIEW HA OCHOBE CAMOCTOATEIBHOTO aHAIN3a
YCIIOBUH U CPEJICTB UX JIOCTUKEHHUS, BBIACIATH aJIbTEPHATUBHBIE CIIOCOOBI TOCTHKEHUS
11U ¥ BEIOUpaTh Hanbosee 3 (HEeKTUBHBIN CITOCOO, OCYIIECTBIATH TO3HABATEILHYIO
pedexcuto B OTHOLIEHNH IEHCTBHIA MO PELICHNIO yUYeOHBIX U IT03HABATEIbHbIX 3a7ay.

® yMEHHE MOHUMAaTh NPOOJIEMY, CTABUTH BOIIPOCHI, BHIABUTATh THIIOTE3Y, JaBaTh
oTpeieNIeHue MOHATHUAM, KJIaCCH(PHUIIUPOBATh, CTPYKTYPUPOBATH MaTepHa, MPOBOIUTH



HKCIEPUMEHTHI, ApTYMEHTUPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATEH BHIBOIBI U
3aKJIFOYCHUS;

YMEHHME COOTHOCUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMU, OCYILECTBIISIT
KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLIECCE JOCTUKEHUS PE3yJIbTaTa, ONPENEsaTh
CHOCOOBI ACWCTBUI B paMKax MpPeIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh
CBOM JICHCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyalUeH;

¢dopmMHpoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIIOIB30BAHUS HHCTPYMEHTOB
U TEXHUYECKUX CPEACTB HHPOPMALMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U
IPOrPaMMHOI0 00ecreueH s ) Kak HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS
KOMMYHHKATHBHBIX U T03HABATEIbHBIX YHUBEPCATIbHBIX yUEOHBIX ICHCTBHIA;

YMEHUE cOo3JaBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOAEIH U CXEMBI
JUIs pelleHns: y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

yYMEHHUE U3BJIEKATh HHPOPMAIUIO M3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYAsi CPEICTBA
MaccoBOW MHPOPMAaLIUK, KOMIAKT-IUCKH Y4eOHOr0 Ha3HaYeHHS, pecypchl IHTepHeTa),
CBOOOJIHO IOJI30BATHCS CIIPABOYHOM JINTEPATYPOI, B TOM YHCIIE U HA JIEKTPOHHBIX
HOCUTENSX, COOMI0AaTh HOPMbI UH(POPMALIMOHHON H30UPaTENbHOCTH, ITHKH;

YMEHME Ha IIPAKTHUKE M0JIb30BATHCS OCHOBHBIMU JIOTMYECKUMHU ITPUEMAMU, METOJaMHU
HaOJI01eHUS, MO/IETIMPOBAHUS, 0OBACHEHUS, PELIEHUs TPo0sIeM, IPOTHO3UPOBAHUS U
ap.;

YMEHHE OpraHU30BbIBaTh CBOIO XKU3Hb B COOTBETCTBUU C IIPEICTABICHUSMHU O 3J0POBOM
o0pase *KHU3HH, IPaBax U 0053aHHOCTAX I'PaKJaHUHA, [ICHHOCTAX OBITUS, KYJIbTYphl U
COIIMATbHOTO B3aNMO/ICHCTBHUS;

YMEHHME BBIIIOJHATD II03HABATEIbHBIE U IPAKTUUECKUE 3aJaHUs, B TOM YHCJIE IPOCKTHBIE;
YMEHHE CaMOCTOSTEIBHO U ApIYMEHTUPOBAHHO OLIEHUBATh CBOU ACUCTBUS U AEUCTBUS
OJIHOKJIACCHUKOB, COJIEP>KAaTEIbHO 000CHOBBIBAs IPABUIIBHOCTb UJIU OLIMOOYHOCTh
pe3yibTara 1 croco0a IeHCTBHSL, aIeKBaTHO OLICHUBAaTh OOBEKTUBHYIO TPYIHOCTh KaK
Mepy (paKTHYECKOro WU MPEAIOIaraéMoro pacXxoa pecypcoB Ha pEIIeHUE 3a/1a4H, a
TaK)K€ CBOM BO3MOXXHOCTH B IOCTH>KEHUU LIEJIN ONPEAEIEHHON CI0XKHOCTH;

yMeHHe padboTaTh B rpyIie — 3p(GEeKTUBHO COTPYIHUYATh U B3aUMOJEHCTBOBATh Ha
OCHOBE KOOpAMHAIINU Pa3IMUHBIX MO3UIHH ITPH BEIPA0OTKE OOIIETO PEIIeHUs B
COBMECTHOM JIeATENIbHOCTH; CIYyIIaTh NapTHepa, GopMyIupoBaTh U apryMeHTHPOBATh
CBO€ MHEHHUE, KOPPEKTHO OTCTaWBATh CBOIO MO3MUIIMIO U KOOPAUHUPOBATH €€ C MO3ULIUU
NapTHEPOB, B TOM YHUCJIE B CUTYallUU CTOJIKHOBEHHSI HHTEPECOB; IPOLYKTUBHO
paspemars KOH(QIMKTHI HA OCHOBE Y4e€Ta HHTEPECOB U MO3UILIUN BCEX €r0 yYaCTHUKOB,
MOUCKA U OLIEHKH albTEPHATUBHBIX CIIOCOOOB pa3pelieHns KOHPIUKTOB.

Kpome Toro, kK MeTanpeaMeTHbIM pe3yabTaTaM OTHOCSTCSI YHUBEPCATbHBIE CTIOCOOBI
nesitenbHoCcTH (Y'Y 1), KoTopbie GOPMUPYIOTCS B IIKOJIEHOM KypCe XUMHUU U MPUMEHSIOTCS KaK
B paMKax 00pa3oBaTeIbHOTO MPOIIECcCa, TaK U B PEATbHBIX JKU3HEHHBIX CUTYAIUsIX:
JInunoctHbie YY /12

OCO3HaHHeE ceds Kak ujieHa 00I1ecTBa Ha II100aJIbHOM, PErHOHAIBHOM U JIOKATbHOM
YPOBHSX (KUTEIb IUIAHEThI 3eMJIsL, KHUTENb KOHKPETHOIO PETHOHA);

0CO3HaHME 3HAYMMOCTHU M OOLTHOCTH INTOOANBHBIX MPOOIJIEM YEIOBEUECTBa;
HMOIMOHAIBHO-1IEHHOCTHOE OTHOIIEHUE K OKPYXKaIoIIel cpeie, Heo0X0AUMOCTH e
COXPaHEHMsI U PAllMOHAIBHOTO UCIIOJIb30BAHNUS;

MaTPUOTHU3M, JIFOOOBH K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOEH CTpaHe;
YBa)X€HUE K UCTOPHUH, KYJIbTYPE, HAIIMOHATBEHBIM 0COOCHHOCTSIM, TOJIEPAHTHOCTb.

PerynastuBubie YY/:

CIIOCOOHOCTH K CaMOCTOSITEIbHOMY IIPUOOPETEHUIO HOBBIX 3HAHUM U IPAKTHUECKUX
YMEHUU;

YMEHUS YIIPABIIATH CBOCH MIO3HABATEIBLHOMN ACATEIBHOCTHIO;

YMEHUE OPraHU30BbIBATH CBOIO IEATEIIBHOCTD;



® OIpEAeNsaTh €€ eI U 3aJa4u;
e BBIOMpATH CPEJCTBA U MPUMEHSAThH UX HA MPAKTHUKE;
® OLICHUBATh JOCTUTHYTHIC PE3YJIbTATHI.
Ilo3naBarebHble YY:
e (opmupoBaHUE U PA3BUTHE IO CPEACTBAM XMMHUYECKHUX 3HAHUH MO3HABATEIHLHBIX
HHTEPECOB, HHTEJIEKTYaIbHbIX U TBOPUYECKUX PE3YIbTATOB;
® yMEHHE BECTH CaMOCTOSITENIbHBIN MOUCK, aHAIINU3, 0TOOp nHpOopMaluu, eé
npeoOpazoBaHue, COXpaHEHUE, Iepeady U IPE3eHTALNIO C TOMOIIbI0 TEXHUYECKUX
CPEJICTB.
KommynukatuBubie YY /:
® CaMOCTOATENILHO OPraHU30BbIBATH YUEOHOE B3aUMOICUCTBUE B TpyNIie (ONpEaessITh
0011IKe LIeTH, PacIpeAeIsSiTh POJIH, IOTOBAPUBATHCS APYT C APYTOM)
OO0y4eHre XUMUHU B OCHOBHOM IIKOJIE IOJKHO OBITh HAIlPaBJICHO Ha TOCTHXKEHUE
CJEYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB:
® OBJaJICHUE Ha YPOBHE 00LIEro 00pa30BaHUs 3aKOHUYEHHOU CUCTEMON XMMHYECKUX
3HAHUU U YMGHHﬁ, HaBbIKaMU UX NIPUMCHCHHUS B PA3JIMYHBIX )KU3HCHHBIX CUTYyallUAX,
® OCO3HaHHE IIEHHOCTH 3HAHUM IO XMMHUHU KaK BaKHEUILIEr0o KOMIIOHEHTAa HAyYHOU
KapTHUHBI MUPAa;
o C(bOpMI/II)OBaHHOCTI) yCTOfI‘-IHBbIX YCTaAaHOBOK CONHMAJIbHO-OTBETCTBECHHOI'O ITOBCACHHUA B
OKpYKArOIIeH cpelie — cpejie OOUTaHMS BCETO KUBOTO, B TOM YHCJIC U YCIIOBEKA.

Conep:xkanue npeamera. Xumus 8 Kiace

Mecto kypca «XumMus» B y4eOHOM IVIaHe

Ha u3ydenne xumuu B OCHOBHOM 00111€00pa3oBaTeNbHON 1IKOJE Bbiaensercs 136 4.

B 8 kimacce — 68 u (2 u B Henento, 34 y4ueOHbIe Helenu), B TOM yrcie 6 4. B neHTpe «Touka
pocTa»

B 9 kiacce — 68 u (2 u B Henento, 34 y4ueOHbIe Helenu), B TOM yrcie 7 4. B ueHTpe «Touka
pocTa»

Paznen 1. OcHoBHble MOHATHS XUMUHM (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
NpeacTaBJIeHUI)

[Ipenmer xumuu. XuMHUS KaK 4acTh €CTECTBO3HaHHUs. BellectBa W MX CBOMCTBA.
Yuctele BemecTBa M cMmecd. MeTonbl TO3HAHHWS B XUMHH: HAOMIOJIEHUE, DKCIEPUMEHT.
[Tpuemsl 6e30macHoO paboThl ¢ 000pPyIOBaHUEM U BeliecTBaMu. CmpoeHue niameHu.

Yuctele BemiecTBa U cmecH. CriocoObl OYMCTKU BEIIECTB: OTCTaUBaHUE, (PHILTPOBAHUE,
BBITIAPUBAHUE, KPUCTAIUTM3ALUSA, TUCTAULIINSA. @DOU3Nueckne €W XUMHYECKUE SIBIICHUS.
Xumuueckue peakuuu. [Ipu3Haku XMMHYECKUX peakIUid U YCIOBUS BO3HUKHOBEHHUS H
TEUEHUST XUMUYECKUX PEAKITUMN.

ATOMBI, MOJEKYIbl M HOHBI. BemiecTBa MOJIEKYJSIPHOTO M HEMOJEKYISPHOTO
crpoenust. Kpuctamnmuyeckue u amopdHbie BemecTBa. Kpucramimueckne penieTkd: HOHHAs,
aToMHasi U MoJekyisipHas. [IpocTeie U CllOkKHBIE BElleCTBA. XUMHUUYECKHUI 3JIEMEHT. MeTalibl
U HEeMeTaJUIbl. ATOMHas enuHuIla Macchl. OTHOCHTENbHAS aTOMHAas macca.  SI3BIK XUMUH.
3HaKM XHMMHUUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. XUMHUYECKUE
dbopmyrel. OTHOCUTENBHAS MOJIEKYJsSIpHAs Macca. KauecTBeHHBI U KOJMYECTBEHHBIN COCTaB
BelecTBa. Beruncinenust mo xumudeckuM Gopmyrnam. MaccoBas 10711 XUMHUYECKOTO IJIEeMEHTa
B CJIO’)KHOM BEIIIECTBE.



BanenTHOCTh XMMHMUYECKMX 21eMEHTOB. OmpeneneHue BaJIEHTHOCTH 3JEMEHTOB 110
dbopmynam OuHaApHBIX coenuHeHH. CoOCTaBJIeHHME XHUMHUYECKHX (opmMyn OWHApHBIX
COEMHEHUH N0 BaJIEHTHOCTH.

ATOMHO — MOJEKYJSIpHOE Y4YeHHE. 3aKOH COXpaHEeHMsI Macchl BemlecTB. Ku3Hb u
nesrenbHocTh M.B. JIoMoHOCOBa. X¥MHYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKLIAMN.

Kucnopon. Haxoxnenue B mnpupoze. [lomydyenuwe kuciopopa B JiabopaTopuu H
IIPOMBIIIIEHHOCTH. PU3MYECKHE U XMMHUYECKHE CBOicTBa kuciopona. I'openue. OKcubl.
[Tpumenenue kucnopoaa. Kpyrosopot kucnopona B npupojie. O30H, aluIOTPOIUs KUCIOPOa.
Bo30yx u e2o cocmag. 3auyra aTMOC(EpHOT0 BO3/AyXa OT 3arps3HEHHIM.

Bonopon. Haxoxnenue B mpupoxe. Ilomydyenwe Bomopoaa B jaboparopuu U
MPOMBIIUIEHHOCTH. Du3znueckue W XHMUYECKHME CBOMCTBa Bojxopoaa. Bomopox —
BOCCTaHOBUTENb. Mepbl 6e301acHocTy Ipu padbote ¢ Bogopoaom. [Ipumenenue Bogoposa.

Boma. Memoowr onpedenenus cocmasa 600vl — ananuz u cunmes. Duzndeckue
cBoiicTBa BoJbl. Bojma B mpupoae U CrocoObl e€e OYMCTKU. Adpanus BOAbl. XUMHYECKHE
cBoiictBa BoJpbl. [Ipumenenue Boasl. Bona — pactBopurens. Pacmeopumocms eewgecma 6 6ooe.
MaccoBas 07151 paCTBOPEHHOT'O BEIIECTBA.

KosmnuectBennble oTHOWIEHUS B xuMuu. KommuectBo BemiectBa. Monb. MosspHas
Mmacca. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
OObeMHbIE OTHOLLIEHUS Ta30B IPU XUMHUECKHUX PEAKIIUSIX.

Baxxueiimue kinaccbl HEOPraHMueckux coequHeHui. OKCUIBL: COCTaB, KJIacCU(PUKAIUSI.
OcHoBHbIE M KHUCIOTHBIE OKcHibl. HomeHkinarypa okcuaoB. Pu3nyecKue M XUMHYECKHE
CBOIICTBa, MOJIy4€HUE U PUMEHEHUE OKCHJIOB.

Iunpokcunbl. Knaccudukanus rtunpokcunoB. OcHoBanusi. CocraB. Illemoun u
HEpacTBOpUMbIE OCHOBaHUA. Homenknatypa. dusmueckre U XUMHUYECKHE CBOWCTBA
ocHOBaHMU. Peakyus Hetimpaausayuu. IlonydeHne u npuMeHEeHHEe OCHOBaHUI. AM(pOTEepHbBIE
OKCHJIbI ¥ TUIPOKCHUJIBL.

Kucnotsl. Cocrtas. Knaccupukauusa. Homenkxnarypa. ®usmdyeckue M XHUMUYECKUE
CBOICTBa KUCIIOT. BBITECHUTEIBHBIN PsII METAIIIIOB.

Comu. CocraB. Knaccudukanus. Homenxnartypa. dusnueckue CBOMCTBA COJEH.
Pacmeopumocmu coneii 6 gode. Xumuueckue cBoicTBa cosneid. CriocoObl MoJyuyeHHs COJeH.
IIpumeHeHue conei.

['eHeTnyeckas CBS3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTAaHUYECKUX COEINHEHUM.

JemoncTpanuu. O3HakoMJIeHHE C oOpaslamMu TPOCTBIX M CIIOKHBIX BEIIECTB.
CriocoObl  OYMCTKM BEUIECTB: KPUCTAJUIM3ALMS, AUCTHIULALUSA, XpomaTorpadus. OmbITHI,
MOJITBEP K IAIOIIUE 3aKOH COXPAaHEHUSI MacChl BEIIECTB.

[Tonmy4yenue u cobupaHue KUCIOpPOia METOIOM BBITECHEHHSI BO3/IyXa U BOJIBI.

Omnpenenenue cocrapa Bo3nyxa. Komekius HeTH, KAMEHHOTO YIJIsl U IPOYKTOB UX
nepepadoTKH.

[Tonyuenue Bonopoaa B anmnapare Kuma, mpoBepka BoJ1opoa Ha YUCTOTY, TOPEHUE
BOJI0pOJ1a, cOOMpaHue BOJOPOa METOJOM BHITECHEHHUS BO3/1yXa W BOJBI.

Amnanu3s Boabl. CHHTE3 BOJIBI.
3HaKOMCTBO C 00pa3aMM OKCHJIOB, KHCJIOT, OCHOBaHM U cosieil. Helitpanuzanus
IE0YM KUCIOTOM B MPUCYTCTBUU MHAUKATOPA.

JlaGopaTopHble onbIThI. PaccMoTpeHue BelecTB ¢ pa3InyHbIMU QU3NUYECKUMHU
cBoiictBamu. Pa3nenenue cMecu ¢ nomoipio MarauTa. [Ipumepsl pu3ndecknx u XUMHYECKUX
SBJICHUN. Peakinu, HUTIoCTpUPYIOLIHEe OCHOBHBIE MPU3HAKU XapaKTEPHbBIX PEAKLIUH.
Paznoxenne ocHoBHOro kapbonara meau (11). Peakmus 3ameniennst Mein xKene30oM.

O3nakomiieHHe ¢ 00pa3laMHi OKCH/IOB.

BsaunmoneiictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThI, MOATBEPKAAIOLINE XUMUYECKUE CBOWCTBA KUCIIOT, OCHOBAHUI.

IIpakTH4eckne padoThI



o [IpaBuia TeXHUKH OE€30MACHOCTH IPU pabOTE B XUMUYECKOM KaOMHETe.
O3HakoMJIEHHUE C JIA0OPATOPHBIM 00OPYIOBAHHUEM.

e OuncTKa 3arpsA3HEHHON IOBapEHHOMN COJIH.

e [lostyueHue 1 cBOICTBA KHUCIOPOIa

e [TonyueHne BOJOpOAA U U3yYEHUE €r0 CBOKCTB.

e [I[puroroBiieHrE paCTBOPOB COJIEH C ONpeIeNEHHON MaCCOBOM J0JIei
PacTBOPEHHOIO BEILIECTBA.

e PemieHne skcnepuMeHTAIbHBIX 33724 10 TeMe «OCHOBHBIE KIacChl
HEOPraHUYECKUX COCIUHEHUI.

PacuerHnsbie 3agaun:

Brrurcnenue OTHOCUTEIHHOM MOJICKYIISIPHOM MacChl BellecTBa o opmyoie.
Bbluncienre MacCOBOM JIOJIM 3JIEMEHTA B XUMUYECKOM COECIMHEHHUH. Y CTAHOBJICHUE
npocteiiel (opMyIIbl BEIECTBA IO MACCOBBIM JOJISIM JIEMEHTOB.

Haxoxienne MaccoBoi 10 paCTBOPEHHOIO BEILIECTBA B pacTBOpE. Briuncienne Macchbl
pacTBOPEHHOIO BELIECTBA U BOABI AJIs1 IPUTOTOBJIEHHS paCTBOPA ONPEAEIEHHON KOHIEHTPALMH.

OO6BbEMHBIE OTHOILIECHUS Ta30B MIPU XUMHUUECKHUX PEAKIIHSIX.

Bbruncnenus no XMMMYECKUM YPaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BELIECTBA
OJIHOTO M3 IMPOAYKTOB PEaKIIMH [0 Macce UCXOIHOTO BElIecTBa, 00bEMY UITU KOJIUYECTBY
BELIECTBA, COJIEPIKALIETO ONPEAETEHHYIO OO IPUMECEH.

Paspnen 2. Ilepnoanyeckuii 3aK0H U MePUOANYECKAS CHCTEMAa XUMHYECKHX

3jeMeHTOB [I.1. MenneneeBa. Ctpoenune aroma.

[lepBble MOMBITKH KJIACCU(PUKALUUA XUMHYECKHX »yeMeHTOB. [loHsTue o rpymmax
CXOJHBIX 3JIeMEHTOB. EcTecTBEHHbIE CceMEHCTBAa IIEJOYHBIX METANIOB U TaJlOTE€HOB.
bnaroponnsie rasmpl. Ilepuoguueckuit 3akon J[.M.Mennaeneesa. [lepuoauueckas cucrema Kak
€CTeCTBEHHO — Hay4YHOe KiacCH(pUKanusg XUMHUYECKHX dJeMeHToB. Tabmmunas ¢dopma
NpelICTaBiICHUsT  KiIacCU(UKALUKU  XUMHYECKUX  dJIeMeHTOB.  CTpykTypa  TaOMUIlBI
«Ilepuonnueckas cuctema xumuueckux snemeHTo J.1. MenneneeBa» (kopotkas gopma): A-
u b- rpynnsl, nepuoasl. PU3HUECKUN CMBICI MOPAIKOBOIO 3JEMEHTa, HOMEpa MEepHoJa,
HOMeEpa IPYIIIbI (U1 JIEMEHTOB A-TpyII).

CrpoeHue aToMma: sIpo M 3JIEeKTpoHHas 06onouka. CocTaB aTOMHBIX sJiep: IPOTOHBI U
HelTpoHsbl. M30TOMBI. 3aps aTOMHOTO Siipa, MacCOBOE YMCIIO, OTHOCUTEIbHAS aTOMHAsl Macca.
CoBpeMeHHas (HOpMYTUPOBKA MOHATHS «XUMHUUECKUN JIEMEHT.

OnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPreTHYEeCKOM YpOBHE (3JIEKTPOHHOM
cioe), ero €MKOCTH. 3aloJIHEHHE JJIEKTPOHHBIX CIIOEB y aTOMOB 3JIEMEHTOB IEPBOrO —
TpeTbero nepruooB. CoBpeMeHHast POpMyIUPOBKA MEPHUOJIUIECKOIO 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayussle noctwxkenus .M. Menneneesa:
UCIPABJIEHUE OTHOCHUTEIBbHBIX ATOMHBIX MacC, MpEACKa3aHuE CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKM XMMHMUYECKHX JJIEMEHTOB B IEpUOAMYECKON cucteMe. JKu3Hp H
nestenbHOCTD J[.M. Menneneena.

JleMoHCcTpanum:

@u3nyecKue CBOWMCTBA IIETOYHBIX METAUIOB. B3amMoJelcTBHE OKCUIOB HATpHS,
marHusi, ¢ochopa, ceppl € BOAOH, HCCICIOBAHWE CBOMCTB IMOJYYEHHBIX IPOJIYKTOB.
B3aumopeiictBue Hatpus W Kaaus ¢ BoAOW. @Du3nNueckWe CBONCTBA TaJIOT€HOB.
B3aumopeiicTBre alntOMUHUS C XJIOPOM, OPOMOM U HOJIOM.

Pazgen 3. CTpoenne Bemecrna.

ONEKTPOOTPULIATEIBHOCT XUMHUUYECKUX 3JIEMEHTOB. OCHOBHBIE BHJIBI XMMHUYECKOU
CBsA3HM: KOBAJICHTHAA HEIOJIIpHAA, KOBAJICHTHAA MOJIApHAsA, MOHHAA. BaneHTHOCTE D71€eMEHTOB B
CBETE DIJIEKTpOHHOM Teopuu. CreneHb okuciaeHus. llpaBuna omnpeneneHus creneHei
OKHCJIEHHUS JIEMEHTOB.

JleMoHCTpanum:



CormocraBiicHHE (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX CBOICTB COCIII/IHGHI/Iﬁ C KOBAJICHTHBIMHU H
HOHHBIMU CBA3SIMMU.

Conep:xkanue npeamera. Xumus 9 Kjacc.

IloBTOpEHNE OCHOBHBIX BONPOCOB 8 Ki1acca (3 yaca)

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema Xumuueckux anemeHTos .M. Menneneesa B
CBETE TEOPUH CTPOEHUS aTOMA.

Xumunyeckas cBsi3b. CTpoeHHe BenlecTBa. TUIBI KpUCTAIIIMYECKUX PELLIETOK.

XVMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB. PacyeTsl 10 XMMUYECKUM
YPaBHEHUSIM.

JMemoncTpanuu. Tabnua «Buasl cBsazeity. Tabmuma « TUITBI KPUCTALTHYECKUX PEIICTOKY
Tema 1. Knaccupukanusi XuMuyeckux peakuui (6 1)

Tennosoti a3¢hgpexm xumuueckoii peakyuy. TepPMOXUMUUECKUE YPAaBHEHUS, PACUETHI I10 HUM.
CKOpOCTbh XMMHUYECKUX PEAKLMN. 3asucumocms CKOpOCmU XUMUYECKUX Peakyuil Om pasiuiHbIX
YCNIO0BULL: OM NPUPOObL Peazupyoujux eeujecms, niowaou NOBEPXHOCMU CONPUKOCHOBEHUS,
KOHYEHMpayuu peasupyioujux eewecms, memnepamypul, Kamaiuzamopa. XuMUYECKOe
paBHOBeECHE, yCIIOBHS €ro cMelleHus. Pemenue 3anay.

JdemMoHCcTpaumu.

JleMoHCcTpanys OnbITOB, BBIACHAIOIINX 3aBUCUMOCTD CKOPOCTH XUMUYECKUX PEAKIUI OT
pa3u4yHbIX (HaKTOPOB.

Tabnuupl «O0paTumMble peakuny, «XMMHYECKOe paBHOBecHE», «CKOPOCTh XUMUYECKOM
peakuum».

IIpakTuyeckas padora Nel. /3yuenue erusnus yciosuii npogedeHUs XUMU4eCcKux peakyuil Ha
eé cKkopocmb.

PacyeTsl 10 TEPMOXUMHUYECKUM YPaBHEHUSM.

Tema 2. JaekTpouTnyeckas auccouunanus (74)

DNEKTPOIUTHI U HEITIEKTPOIMUTHI. DJIEKTPOJIUTUYECKAs JUCCOLMALUS BELIECTB B BOJHBIX
pactBopax. Monsl. KaTnoHb!l 1 aHnoHbl. ['napatHas Teopust pacTBOPOB. DIIEKTPOIUTHYECKAS
JMCCOIMALIUS KUCIIOT, Ienodeit u coneil. Crnabuvie u cunvuvie snekmponumsi. CTeNeHb
JUCCOLIMAIINY. Peakuuu nonHoro oomena. OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Oxucnurenb, BOCCTAaHOBUTENb. [ uOpoau3 conel.

JeMmoHcTpanum. Mcnvimanue pacmeopos ewecmes Ha I1eKmMpUiecKyro npo8oOUMOCb.
Hesuoicenue UOHO6 6 I1eKMpuecKkom noie.

JlabopaTopHsblie onbIThI. Peakiiy oOMeHa Mex 1y pacTBOPaMH AJIEKTPOJIUTOB.
IIpakTnyeckas padora Ne2 PemeHne skcriepUMEHTaNIbHBIX 3a/1a4 110 TeMe «CBOWCTBA KHUCIIOT,
OCHOBAHHUH U COJIEH KAK DJIEKTPOJIUTOB

Tema 3. I'asiorensi(5 4)

[Tono)xeHre TajJoreHoB B EPUOINYECKON CUCTEME U CTpoeHue X aToMoB. dusnueckue u
XUMHYECKHE CBOMCTBA raJIOr€HOB.

CpaBHuTENbHAs XapaKTEPUCTHKA rajoreHoB. [IpuMeHeHne rajJoreHos.

Xnoposogopoa. [Tonyuenue. @uznueckue cBoiictBa. ConstHast KUCIOTa U €€ CONH.
IIpakTuyeckas padora Ne3. [TonydyeHue XJI0pOBOAOPOJHON KUCTIOTHI U U3YUEHHE €€ CBOMCTB.
JemoncTpanun. Puznueckue cBoWCTBa rajloreHoB. [lonydenne Xx10poBoaopoa U pacCTBOPEHUE
€ro B BOJIE.

JlaGopaTopHble onbIThI. Pacrio3HaBaHUE CONITHON KUCIIOTHI, XJIOPUI0B, OPOMUIOB, HOAUIOB U
nona

Tema 4. Kucaiopoa u cepa (6 1)

[TonoxeHne KUCIOPO/Ia U cepbl B EPUOANUECKON CHCTEME XMMHUECKUX 3JIEMEHTOB, CTPOCHHE
UX aTOMOB. AJUIOTPONUS KUCIOPOAa — O30H.

Cepa. Amtorponus cepbl. Dusnyeckne u XuMU4YeCcKre cBoricTBa. HaxoxieHue B mpupoe.
[Tpumenenue cepsl. Oxcun cepri(IV). CepoBogopoHast U CepHUCTAsE KUCIOTHI U UX COJIH.



Oxcup cepri(VI). CepHas kucnora u ee cosid. OKUCIUTEIbHBIE CBOMCTBA KOHLIEHTPUPOBAHHOM
CEpPHOM KUCJIOTBHI.

Tlonamue o ckopocmu xumuyeckux peakyuii. Kamanusamopur.

JleMoHCcTpanum. AJUIOTPOIHUS KUCIOPOJa U Cepbl. 3HAKOMCTBO ¢ 00pa3liaMu IPUPOIHBIX
cynb(huI0B, Cynb}aros.

JlabopaTopHsble onbIThl. PacrioznaBanue cynbhui-, cyabUT- U cynb(par-uoHOB B pacCTBOPE
IpakTuyeckas pa6ora Ne4. Pemienue skcriepuMeHTaNbHBIX 3a1a4 1o Teme «Kucnopon u
cepay.

Pacuernble 3agaun. BoeruncieHns 1o XMMUYECKUM YPAaBHEHUSM PEAKLUA MACChl, KOJIUYECTBA
BElIeCTBa UM 00beMa M0 U3BECTHOM Macce, KOJMYECTBY BEIIECTBA WM 00bEMY OJHOIO U3
BCTYNAIOIIUX WIH MOJTYYAIOIIUXCS B PEAaKIIMU BEILIECTB.

Tema 5. Azot u ¢pocdop (8 1)

[Tonoxenue azora u pocdopa B NEPUOINIECKON CHUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOCHUE HX
aToMOB. A30T, (hu3ruecKre U XUMUYECKUE CBOMCTBRA, IOJyuyeHue u npumeHenue. Kpyrosopor
azora B nipupojie. AMMuak. Gusndeckrue 1 XUMUYECKHUE CBOMCTBA aMMHAKa, TIOJIyYeHHE,
npumenenue. Conu ammonus. Okcunsl azota(ll) u (IV). A3oTHast KUCIIOTa U ee COH.
OKuCIUTENbHBIE CBOMCTBA A30THOM KHUCIIOTHI.

®ochop. Annorponus pochopa. Puznyeckue u XumMuueckue cBoiictra Gochopa. Oxeun
docdopa(V). OprodochopHast KUCIIOTA U €€ COH.

MunepanbHbie y1oOpeHus.

Jemoncrpanuu. [lonydeHne ammuaka u ero pactBopeHue B Bojie. O3HaKOMIIEHHE ¢ 00pa3iaMu
MIPUPOHBIX HUTPATOB, ocdaToB.

JladopaTropHblie onbIThbl. B3anmoseiictBre coneit ammonus co menoyaMu. O3HaKOMIICHUE C
a30THBIMU U POCHOPHBIMU YIOOPEHUSIMH.

IIpakTyeckas padoTsl 5

[TonyyeHue ammMuaka 1 U3y4eHHUE €T0 CBOMCTB.

Tema 6. Yriepoa u kpemuuii (9 1)

[TonoxeHue yriaepoaa 1 KpEMHHUS B IEPUOJUUECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE
UX aTOMOB. YTJIEpOJ, aJUIOTPOIHbIE MOAU(DUKALINN, GU3NUECKUE U XUMUYECKHE CBONCTBA
yriaepojaa. YTapHblid ra3, CBOMCTBA U (PU3UOJIOTUYECKOE EHCTBIE Ha OPTraHU3M. Y TIIeKUCIIbII
ra3, yrojbHasi KUCJIOTa U ee coiu. KpyroBopot yriepoja B npupo/e.

Kpemuuit. Oxcun kpemuusi(IV). Kpemuuesas kucnora u ee conu. Crekio. LlemeHT.
JemoncTpanuu. Kpucrammueckue peneTku aamMasa u rpagurta. 3HakOMCTBO ¢ 00pa3aMu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIICHHE C PA3IMYHBIMH BUJIAMU TOTUTUBA.
O3HaKoMJIEHHE C BUJIaMH CTEKJIA.

JlabopaTopHblie onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMH U B3aMMOIPEBPALICHUSIMHI KapOOHATOB
U THIpokapOoHaroB. KauecTBeHHBIEC peakiiui Ha KapOOHAT- ¥ CHIIUKAT-UOHBI.

IIpakTnueckas padora Ne 6. [lonydyenue okcunaa yraepoaa(lV) u usydenue ero cBoicTs.
Pacnio3naBanue kapOOHATOB.

Tema 7. O01mme cBoiicTBa MeTasL10B (134)

ITonoxeHnne MeTamIoB B IEPUOANYECKON cUCTeMe XUMHUYecKuX anemeHToB J[. M. Menzeneesa.
Meramunueckas cBsi3b. PU3NYECKUE U XUMUYECKUE CBOMCTBA METAIIOB. Psi HanpsKeHuit
METAaJIJIOB.

[Tonsitrie o metamtypruu. Crioco6b! momy4deHus MetamuioB. CruiaBsl (CTanb, YyTyH,
JIOpaItOMUHUN, OpoH3a). [IpoGiema 6€30TX0AHBIX TPOU3BOJICTB B METAJUTYPTUU U OXpaHa
OKPYXKaroIlEe Cpebl.

Ilenounbie MeTa/uIbl. [To10)KeHNE MIETOYHBIX METAJUIOB B IEPUOIMYECKON CUCTEME U
cTtpoenue aromoB. Haxoxaenue B npupoje. dusnyeckue u XuMudeckue cBorctra. [Ipumenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

Ilesi04HO03eMeIbHBIE MeTaLIbI. [[o10XkeHne MIeT0YHO3EMENBHBIX METAIOB B IEPUOANYECKOM
cucteme u ctpoeHue aroMoB. Haxoxnenue B ipupoae. Kanbumii u ero coenquaenust. Kectkoctb
BOJIBI M CIIOCOOBI €€ YCTPaHEeHHS.



Amromunuii. [Tonoxenue aroMUHAS B IEPUOJUIECKON CUCTEME U CTPOCHHUE €TI0 aTOMA.
Haxoxnenue B npuponae. Puznueckre 1 XMMUUECKHE CBOMCTBA ATFOMUHUSA. AM(OTEpHOCTH
OKCHJIa U THJIPOKCHJIA AIFOMUHHSL.

Keue3o. [lonoxxeHnue xene3a B IEpUOANIECKON CUCTEME U CTpoeHuE ero aroma. Haxoxaenue B
npupoje. Pusnueckre U XMMUUYECKHE CBOMCTBA xkene3a. OKCHIbI, TUAPOKCUABI U COJIU
xenesa(ll) n xemneza(Ill).

JleMoHCcTpanuu. 3HaKOMCTBO ¢ 00pa3iiaMy BaXKHEHIINX COJICH HATPHUs, KaJIUs, IPUPOIHBIX
COEIMHEHUH KaJblLus, PyJaMu XKele3a, COeIMHEHUSIMU alntoMuHud. Bzanmopeicteue
IIEJIOYHBIX, IIEJI0OYHO3EMENIBHBIX METAIJIOB U aTlOMUHUS ¢ BOJoH. CxKuranue xeinesa B
KHCIJIOPOJIE U XJIOpE.

JlabopaTopHsble onbIThI. [losydeHne ruipokcuia alloOMUHMS U B3aUMOJEHCTBUE €r0 ©
KuciioTaMu U menovyamu. [lomyuenue ruapokcunos xkene3a(ll) u (II1) u B3aumoaericTBre ux ¢
KHUCJIOTaMU U 1LEJI0YaMH.

IIpakTnueckass padora Ne 7

Pemenue skciepuMeHTaNbHBIX 3a71a4 110 TeMe «MeTaibl U UX COEAUHEHUS».

PacuerHble 3aqaun. BorurncneHus o XUMHUYECKUM ypaBHEHUSIM MacChl, 00beMa UITu
KOJIMYECTBA BEILIECTBA OJTHOTO U3 MPOAYKTOB PEAKIMH I10 Macce UCXOJHOTO BELIECTBA, 00bEMY
WJIM KOJIMYECTBY BELIECTBA, COAECPIKAIIETO ONPEACICHHYIO 100 TPUMECEH.

Tema 8. OcHoBbl oprannyeckoit xumuu(10 )

[TepBoHavanbHbIe MpeACTaBICHUS 00 OPraHUYECKUX BemlecTBax [lepBoHadanbHbIe CBEACHUS O
CTPOEHUH OpraHndeckux BeuiecTB. OCHOBHBIE M0JIOKEHUS TEOPUU CTPOEHUSI OPraHUYECKUX
coenuHeHuiit A. M. byrneposa. M3omepusi. YnpoiuieHHas KiaccuPUKaIus OpraHndeckux
COCIMHEHU.

VYrnesonoponsl. [Ipenensbubie yraeBogopoasl. MetaH, 3tad. @uU3ndeckue U XUMHUYECKUE
cBoiictBa. [Ipumenenue.

Henpenenbubie yraeBogopoasl. dtuiieH. Pu3nueckue U XuMudyeckue cBorctpa. [Ipumenenue.
AueruneH. JlueHoBble yrieBonopoabl. [loHATHE 0 HUKINYECKUX YIIeBO0POAaX (LIMKJIOAJIKAHBbI,
6enson).IIpupogHbie UCTOYHUKH YTIIeBOAOPOI0B. HeTh U MpHpoAHbIi ra3, uX NpuMEeHEHHUE.
3amura atMochepHOTo Bo3nyxa oT 3arpsizHenus. CriupThl. OJHOATOMHBIE CIUPTHL. MeTaHoI.
Oranoi. Pusndeckue cBoicTBa. PU3MOIOrMUECKOE NEHCTBUE CIIMPTOB HA OPTraHU3M.
[Tpumenenue. MHOTOATOMHBIE CIUPTHI. DTUICHTIUKOIL. [ uniepun. [Ipumenenne. KapboHnosbie
KUCIIOTHL. JKupbl. MypaBbrHas U yKCyCHast KUCIIOThI. DU3nUecKknue CBOMCTBA.

[Tpumenenue. Briciine kapOoHOBBIE KUCIOTHL. CTeaprHOBas KUca0Ta. JKUPbl — MPOITYKTHI
B3aMMO/ICICTBHS TTIUIIEpPHHA U BBICIIMX KapOOHOBBIX KUCIOT. POtk skxHpOB B mpoliecce oOMeHa
BEILECTB B Opranu3Me. KamopuitHOCTb KHUPOB.

Yraesoasl ['moko3a, caxapo3za — BaXXHEWIINE NPEACTaBUTENN YIiIeBoA0B. HaxoxaeHue B
npupoge. @orocuntes. Ponb riroko3bl B TUTaHUU U YKPEIIIEHUHN 310p0oBbs. Kpaxmai n
LIEJUTI0J103a — NpUpoAHble noaumepsl. Haxoxaenue B npupoae. Ilpumenenue.

benku — ounononumepsl. CoctaB 6enkoB. @yHkIuu 6enkoB. Ponb 6enkoB B mutanuu. [loustue
0 (hepMeHTaxX U TOPMOHAX.

[Tomumepsl — BeICOKOMOJIEKYIIIpHBIE coenuHenus. [lonuatunen. [lonunponumieH.
[TonmuBuHMIXNOpUA. [IpiMEHEHNE TOTUMEPOB.

JleMOHCTpaLHH.

Mojenu MoKyl OpraHUYeCKUX COEAMHEHHH, CXEeMbl, TAOJIUIBI.

['openue yriaeBoaopo10B U 0OOHAPYKEHHUE MPOJYKTOB UX TOPEHUSI.

OO6pa3ipl HeTH U MPOTYKTOB MX MEepepabOTKH.

BuaeoonsIThl 110 CBOMCTBAM OCHOBHBIX KJIACCOB BEILIECTB.

PacueTHble 3aga4n. Y cTaHOBJIEHUE NpoCcTeiieil popMyIbl BeliecTBa o MacCOBBIM JIOJISIM
AJIEMEHTOB.

O0001IeHNEe 3HAHM, TOJTy4eHHBIX B 9 KJ1. (1 4.)



TemaTuueckoe MJIaHupoBanue. 8 KJiacc.

Ne Paznennl Kosinye | KosunvecrBo | Kosumvect | Xapakrepucruka
n/n NporpamMmbl | CTBO KOHTPOJIbH | BO OCHOBHBIX BH/I0B
4yacos bIX padoT NpaKTU4iec | AesiTeJIbHOCTH
KHX padoT
| OcHOBHEIE 54 3 6 Paznuuare mnpeameTs
MOHATHUS U3Y4YEHHUS €CTECTBEHHBIX
XUMHH HayK, TOHATHS  «aTOM»,
(YpoBeHb «MOJIEKYNIa», «XUMHUYECKUH
aTOMHO — AIEMEHT», «HOH», «4aCTULIAY,
MOJIEKYJISIPHBI «UHACKC», «KOdPPHUIHIEHTY,
X «cxema XUMHYECKON
IIpe/ICTaBICHU peakuuny, «ypaBHEHHE
i) XAMUYECKOU peaKIum».
Ha6mronare CBOICTBa
BEIIECTB U UX W3MEHEHHUS B
X0Jle XMMHUYECKHUX peaKlui,
¢busznueckue M XUMHYECKHE
IpEBpaICHUS M3y4aeMbIX
BEIIIECTB. Yuutbcs
IPOBOJTUTH XUMHAYECKHIA
skcriepuMeHT. MccrnenoBartb
CBOMCTBA N3y4aeMbIX
BEIIIECTB. Cobunronatp
IpaBuJIa TEXHUKHU
6e3omacHocTH.  OmnpenensiTh
MIPU3HAKH XUMHAYECKUX
peakuui, OTHOCHUTEIIbHYIO
aTOMHYIO Maccy u
BAJIEHTHOCTb JJIEMEHTOB,
COCTaB MIPOCTEUIINX
COCIMHEHUN o 170,
XUMHUYECKUM dbopmymnam.
duxcupoBath B TETpaau
HabJt01aeMble MPU3HAKU
XMMHUYECKHX PEaKIuil.
| lepnoamuecku 7 - - Knaccudumupoars
i 3aKOH U U3Y4YECHHBIE XUMUYECKHE
neproudecKa AJIEMEHTHl U UX COEIUHEHMS.
g cucTemMa CpaBHUTH CBOICTBA BEILECTB,
XUMHAYECKHX MpUHAJISKAIINX K pa3HbIM
JJIEMEHTOB KJ1accam, XUMHYECKHE
JN. 3JEMEHTHl  Pa3HbIX TPYHIL
Menpeneesa. YcraHaBnuBaTh BHYTpU- H
Crpoenue MEXKITPEAMETHBIE CBSI3U.
aToma dopMynupoBaTh

nepuoandeckuil 3akon J[.M.
MenzeneeBa M pacKpblBaTh




€ro CMbICI. XapaKTepru30BaTh
CTPYKTYPY  HEPUOANYECKOU

TaOJIULIBI. Paznuuate
nepuoasl, A- nu b- rpynmsl
OOBSACHATH buznyecKuit
CMBICIT TIOPSIKOBOTO HOMEpA
XUMHYECKOT0 AJIEMEHTA,
HOMEPOB TPYIIBI U MEPHOJIA,
K KOTOPBIM AJIEMEHT
TIPUHAIJICIKUAT B
HNepUOANYECKOI cucreMe
J.N. Menpeneena;
3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB 3JIEMEHTOB B

npezenax MajablX HEpUOJIOB U
A-rpynn.  @opMynupoBarthb

oTpeaeNneHus TIOHSITHIA
«XAMUYECCKUMN 3JIEMEHTY,
«IIOPSAKOBBIN HOMEpPY,
«MaccoBOE YHCIIO,
«HM30TOMBI», «OTHOCHUTEIIbHAs
aTOMHas Maccay,
(QJCKTpPOHHAsT  000JI0YKaY,
«QIIEKTPOHHBIN CJI0».
Onpenenstsb YHCII0
IPOTOHOB, HEHUTPOHOB,
JJIEKTPOHOB y aTOMOB
XUMHYECKHX AJIEMEHTOB,

HCIIOJIb3YSl  MEPHOJUYECKYIO
tabauiy. CoCTaBIsATh CXEMBbI
CTpOEHHSI aTOMOB IepBbIX 20
JJIEMEHTOB  MEPUOJNYECKOU
CHCTEMBI JIEMEHTOB. [lenaTth
YMO3aKJIIOUEHHUE O XapaKTepe

U3MEHCHUS CBOMCTB
XHUMUYECKHX DJEMCHTOB C
YBEJIIMYCHUEM 3apsaa0B
aTomMHbIX sijep. MccnenoBath
CBOMCTBA N3y4aeMbIX
BEIIECTB. Habmrogath

(1)I/ISI/I‘~IGCKI/I€ n XHUMHYCCKHEC
IpeBpalliCHUA HN3y4aCMbIX

BEIIECTB. OnuceiBaTh
XAMHUYECKHE peaxuumu,
HaO0JI01aeEMbIE B xXoJie

JKCIIEPUMEHTA. Y4acTBOBATh
B COBMECTHOM OOCYXJAEHUU
PE3YJIbTaTOB OIBITOB.

| Crpoenue
BEIIIECTRA.
XnMuueckas
CBS3b.

dopMyIHpoOBaTH
OIIpEeLIECIIEHUS MOHATUHI
«KOBAJICHTHAsl  HEIOJSpHAs
CBA3bY, «KOBAJICHTHAs




MOJISIPHAsT  CBSI3bY, «HOHHAS
CBSI3bY, «CTCITICHB
OKHCJICHHUAY,
«AIEKTPOOTPULIATETLHOCTH Y.
Onpenenars THII
XHUMHYICCKOMN CBS3H B
COEIMHEHHUAX Ha OCHOBAaHHUU
XUMUYECKON (bopMyITBI.
Onpenenarpb CTENEHb
OKHCJICHUS  JJICMCHTOB B
coequHenusax.  CocTaBiITh
(bopmyIbl BELIECTB 1o
CTENEHU OKHCJICHHS
3JIEMECHTOB. CocraBiirh
CpPaBHUTEIbHBIC u
o0oObIaronye TaOJIMIIEL,
CXEMBI.

Hroro: 68

TemaTtuueckoe IIAHUPOBAHUC. 9 knacc.

68 4 (2 u B Henento, 34 yueOHbIC HEIETH ).

Kosnn4yecTBo 1yacos no KonuyectBo 1yacos
Ha3Banue Tembl nporpamme XuMHus: B pa0oueii
nporpamma: 8-9 kiaccol nporpamme
IToBTOpEHNE OCHOBHBIX BONIPOCOB 3 3
Kypca 8 kiaacca
K.ﬂaccmu])mcauuﬂ XMMHYECKHX 6 5
peakuui
JIEKTPOJIMTHYECKAs v 7
AUCCOLHALMSA
| Tanorens | 5 | 5 |
| Kucsopoa u cepa | 6 | 6 |
| Asor u docdop | 8 | 8 |
| Yraepon n kpemnuii |9 [IE |
| O6ume cBoiicTBa MeTALTOB | 13 | 13 |
IleBoHauyaIbHBIE IPEACTABICHUS 10 10
00 OpraHNYecKUuX BemecTBax
O0o001menne 3HAHUIA, 1 1
MOJIY4YEHHBIX B 9 KJI.
| Beero: | 68 | 68




MTO B pamkax «Touku pocra»

HaunmeHoBaHHe nmoka3aTeJis, eITHHUIA KonkpeTHsle
HaumenoBanue

U3MepeHus moKazareJis (IPU HAJTMYMH) | XapaKTePUCTUKHU
Hudposas naboparopus mo BecnipoBogHON MYyTBTUIATYMK IO XUMUHU HaJIN4He
XHMHH Hatuuk ypoBus pH

JlaTuuk TeMnepatypbl TepMOIIapHbIN

JlaTuuk 31eKTpUYECKOI MPOBOIUMOCTH

JlaTuuk TemriepaTrypbl XUMUYECKHUI

OTtnenbHBIC JATYUKU:

JlaT4MK-KOJI0puMeETp

[IporpamMmMHoe obecrieueHue

CripaBOYHO-METOIUYECKUE MaTEpUAIIbI

MeYaTHBIN BUJ B IBETHOM HCIIOJHEHUN HaJIU4Yue

AKceccyapsl:

1. Coeqnunrenbubiii USB kabenb: HaJInuue

KOJI-BO, IIIT. 1

IUIMHA, CM 180

2. 3apsaHOe YyCTPOMCTBO ¢ KabeneM mini- HaJIM4He

USB n51s1 6ecripoBOJHBIX MYJIbTHIATYMKOB

3. USB Anantepa Bluetooth 4.1 Low HaJIU4Ke

Energy

4. USB ¢uent HakomuTeNb ¢ 3aMMUCAHHBIM HaIU4Yue

IIPOrpaMMHBIM oOecriedyeHueM HUPpPoBOi

nabopaTopuu

KOJI-BO, IIT. 1

5. Habop nabopaTtopHoit OCHACTKH HaJIU4ue

HaumenoBanue HaumeHnoBaHue noka3arteisi, eIMHULA KonkperHnsie

H3MepeHusi noka3zares (MPU HAJTUYUH) | XapaKTePUCTHKH
Hab6op OI'D o xumuu B cocraB Habopa BXOJAT BECHI 200

1a00paTOpHBIE ANEKTPOHHBIE, T.

B cocraB Habopa criupToBKa 1

naboparopHasi, mT.

B cocraB Habopa BopoHKa KOHUYECKAsI, IIT. 1

B cocraB HaOopa manmoyka CTEKIISTHHASI, IIT. 1

B cocraB Habopa npo6upka I1X- 14, mrt. 10

2

B cocraB HaOopa cTakaH BBICOKHI C
HocukoMm BH-50 ¢ meTkoi, mT.




B cocraB Habopa cTakaH BBICOKHIA C 1
HocukoMm BH-50 ¢ meTkoii, mT.

B cocraB Habopa mTaTuB 11 TPOOHMPOK Ha 1

10 rué3m, miT.

B cocraB Habopa 3axuM IPOOUPOYHBIH, 3
HIMATEeNb-T0KEUKa, IIT.

HaOop (IIaKOHOB AJIsi XpaHEHHS paCTBOPOB Hanuuue
1 peakTuBoB (00beM ¢rakona 100 mi - 5

KOMIUJIEKTOB 110 6 MTYK, 00beM (pi1akoHa

30 mu1 - 10 KOMILIEKTOB 1O 6 IITYK)

B cocras Habopa mumHIp 2
U3MEPUTEIIbHBIN ¢ HOCUKOM 1-500 mmiT.

B cocraB Habopa crakan Bbicokuid 500 mu1, 1
IIT.

HaOOop epIei JUIsi MBIThSI TIOCYIbI (epIll IS Hannuue
MBIThsI IPOOUPOK - 3 IITYKH, €pILI AJIs

MBIThsI KOJIO - 3 IITYKH)

B cocras Habopa xanar Oenblit X/0, mIT. 2

B cocraB Habopa nepyaTku pe3MHOBBIE 2
XUMHYECKHE CTOMKHE, IIIT.

B cocraB Habopa ouku 3alUTHBIE, IIIT. 1

B cocraB Habopa GpunbTpel OyMakHbIE, IT. 1

B cocraB Habopa roproyee 111 CHIUPTOBOK, 0,33

1

B coctaB HaOOp BXOIAT peaKTUBBI: Hannuue

ATIOMWHHHN, KeJe30, COITHAas KUCIIOTa,
METUJIOpaHXK, peHoNPTalenH, aMMHaK,
MIEPOKCH/T BOJIOPOa, HUTPAT cepedpa u
Ipyrue, B o0IIei CI0XKHOCTH - 44
Pa3IUYHBIX BEHIECTB, UCIIOJIb3YEMBIX JIJIS
COCTaBJICHHS KOMILIEKTOB PEaKTUBOB MPH
MIPOBEJICHUH 3K3aMEHAITMOHHBIX
AKCIIEPUMEHTOB O KYPCY MIKOJIbHOM
XUMUHN
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