[Ipunoxenue

K OCHOBHOM 00pa30BaTeIbLHOM ITporpaMmme
OCHOBHOrO 00111eT0 00pa3oBaHuUs

PABOYAA ITPOI PAMMA

no yueOHomy mnpeamery «XUMMHUSA»

g 8 — 9 kimaccoB
( Coomeemcmeyem ®I'0OC 000, YMK B.B. /Iynuna)

Cpok peanu3zanuu — 2 rojaa



[HosicuuTeIbHAS 3aNIMCKA.

Hacrosmas nporpamma mnpenHasHaueHa JUisi OOy4deHMs] XUMHUHM ydamuxcs 8 — 9 KjaccoB
o01reoOpazoBaTeNbHbIX  yupexaeHui.IIporpamma paspabotaHa  Ha OCHOBE CIEAYIOIIMX
JIOKYMEHTOB:

1. ®enepanpubiii 3akoH «O06 oOpasoBanuu B Poccuiickoit @exepaunn» ot 29.12.2012 roxa
273-®3 (c u3M. u gor1., Berym. B crity ¢ 13.07.2021).

2. ®depaepanbHBIi TOCYAAPCTBEHHBIH 00pa30BaTENBbHBIN CTaHIAPT OCHOBHOTO OOIIEro
obpazoBanust (yrB. Ilpukazom  MwunHoOpHayku Poccum ot 17.12.2010 NI1897 (pen. ot
11.12.2020)).

3. IlpumepHas ocHOBHasi oOpa3zoBaTeibHasl MPOrpaMMa OCHOBHOTO 00IIero oOpa3oBaHUs
(omoOpena pemieHueM (eneparbHOTO y4eOHO-METOIUYECKOTO0 OOBEIUHEHUS M0 O0IeMy
o6pasoBanuio (mpotokos ot 8.04.2015 Ne 1/15) (pexn. ot 04.02.2020)

4.ABtopckoii porpammbl Kk nuHUM YMK B.B.JIyauna. Xumus. 8—9 knaccel : pabouas
nporpamma k tuauu YMK B. B. Jlynuna : yueOno-meroanueckoe nocodue / B. B. Epemun, A. A.
Hposznos, D. 0. Kepumor. — M. : JIpoda, 2017.

[Ipu peanm3aniu MpPOTpaMMbl YYHTBIBacTCS paboyas IporpaMma BOCTHTaHUS
LIKOJIBL:
B npouecce opranuzanuu yueOHO! JEATENBHOCTH Ha YPOKE YUYUTEIb OOECIIEUNBAET:
® HHUIUWPOBAHUE U MOJAEPIKKY UCCIEIOBATENILCKON AESITEIbHOCTU IKOJILHUKOB;
® YCTaHOBJIEHHUE JIOBEPUTENIBHBIX OTHOIICHUNW MEXKIy y4YUTeIeM ¢  YUYEHUKAMU,
CIOCOOCTBYIOIIUX MMO3UTUBHOMY BOCIPHUSATHIO YyYallUMUCA TpeOOBaHUM U TPOCHO
YUUTEIISA, aKTUBU3AIMH UX [T03HABATEIILHON JEATEIbHOCTH;

e MO0YyX/JCHHE HIKOJIBHUKOB COOIOIATh HAa YPOKE OOLIEHPHUHSTHIE HOPMBI MOBEACHUS,

npaBuiia OOIICHHSI CO CTapIIUMHU (YUYUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMH);

® TIPUBJIICUCHUE BHUMAHUS IIKOJHHUKOB K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKe

ABJIGHUM, OpraHu3auus padoThl JeTel ¢ CcoUMaibHO 3HAYMMOW HHpopManuel —
00CyX1aTh, BBICKAa3bIBATh MHEHUE;
®  1ICIIOJIb30BAaHME BOCIIUTATEIbHBIX BO3MOKHOCTEN COJIEpKaHusl yueOHOro IpeIMeTa yepes
JEMOHCTPAIMIO  JETSIM TPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO IOBEJICHUS,
MPOSIBIICHUS YEJIOBEKOTIO0US U 100pOCepAeYHOCTH;

® [pPUMEHEHHE Ha ypOKaX HHTEPAKTUBHBIX (OpPM pPAOOTHI: WHTEIUICKTYaJIbHBIC WIPBI,
TUAAKTHYECKU TeaTp, AUCKYCCUH, paOOTHI B Mapax u Jp.;

e opranusanus medcTBa MOTHBHPOBAHHBIX U DPYAHPOBAHHBIX yUYaANIUXCS HAJI HX
HEYCIIEBAIOIIMMHU OJTHOKIACCHUKAMY;

® JCIOJIb30BaHUE COBPEMEHHBIX MH(OPMAIIMOHHO — KOMMYHHKAITHOHHBIX
texHonoruii(MKT) u mucranimonHbix ( Takux kKak «Yuu.py», «AKmacey, «dKmacct+y,
«Coepxkraccy) BO3MOXKHOCTEH MPeOCTaBIsIEMBIX ceThio MHTEpHeT.

B paboueit mporpamMme yuTeHBI WIeH W TOJIOKEHUs KOHIENIuu TyXOBHO-HPABCTBEHHOTO
Pa3BUTHS ¥ BOCIIUTaHUS IMYHOCTHU rpaxaanuHa Poccun, IIporpaMmmsbl pa3Butus u popMupoBaHUs
YHHUBEpPCAJIbHBIX YUEOHBIX JEHCTBHI, KOTOpble oOecnednBaroT (OPMHUPOBAHME POCCUMCKON
IPaXXAAHCKOW HJAEHTUYHOCTH, OBJIAJCHUS KIHOYEBBIMU KOMIETEHIMSIMH, COCTABIISIOIIUMU
OCHOBY JUISl CaMOpPAa3BUTHUS M HEMPEPHIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIIEKYIbTYPHOTIO,
JMYHOCTHOTO Y NTO3HABATENBHOIO Pa3BUTHS yUalIUXCsl, I KOMMYHUKAaTUBHBIX KQ4€CTB JIMYHOCTH.

HN3yyenne XuMHHM Ha YPOBHE OCHOBHOI'O 00111er0 00pa30BaHMAI0/IKHO 00eCeYuTh:

* (opMHpPOBaHHE CUCTEMbl XMMHYECKHX 3HAHMM KaK 4YacTH €CTECTBEHHOHAYYHOM KapTHHBI
MUPO3JIaHuUs;

* pPa3BUTHE JUYHOCTH YYallUXCs, UX UHTEJUIEKTYaIbHOE U HPABCTBEHHOE COBEPIIECHCTBOBAHUE,
dbopMupoOBaHHE TYMaHUCTHUYECKUX OTHOIIEHUH, BOCIIUTaHUE OEPEKHOTO OTHOIIEHUS K TPUPOJIE;



* MOHMMAaHHE TOTPEOHOCTH OOIIecTBa B Pa3BUTHH XUMHHM BO3MOXKHOCTH BbIOOpa XHMHUHU B

KauecTBe Oyaylel CrerualbHOCTH;

* mproOpeTeHne HaBbIKa 0€30IaCHOM PabOTHI C BEIIECTBAMH, BKJIIOUYAS T€, C KOTOPHIMH yUaIlluecs

BCTPEUAIOTCS B IOBCEIHEBHOM JKU3HU (CpE/ICTBA OBITOBON XMMMUU, JIEKAPCTBA, YIOOPECHHUS).
N3ydyenne xumuu B 8—9 Kkinaccax cTpOUTCS MO IPUHLUITY MHTEHCUBHOTO B3aUMOJIEHCTBUS C

JIPYTMMU JTUCHUIUIMHAMU — KaK €CTEeCTBEHHOHAY4YHBIMU ((hU3HKa, OMOJIOTHS,IKOJIO0THUs), TaK U

TOYHBIMU (MaTeMaTHKa, WH(POpPMATHKA) M TYMaHHUTapHbBIMH (Teorpadus, MCTOPHUS, UCTOPUA

KYJIbTYpBI, TUTepaTypa). BaxkHo, 4TOOBI K XMMHUYECKONH KOMIIOHEHTE €IMHOTO IO CBOEU CyTH

€CTeCTBEHHOHAYYHOT0 00pa30BaHus 00palaiuch U PU U3y4eHUH (PU3UKH, OMOJIOTHH, SKOJIOTHH.

MecTo yueOHOro npeaMera « XuMHUs»B y4eOHOM ILJIaHe

B y4ueOHOM miaHe OCHOBHOW IIKOJIBI Y4€OHBIH HpeaMeT «XUMHS» BKIIOYEH B HPEAMETHYIO

o0nactb «EcTecTBeHHOHAYYHbIE IPEAMETHI». Y 4eOHbIN npeameT « XUMHU) COCTOUT U3 IBYX

KypcoB: «Xumusl. 8 kinace» 1 «Xumus. 9 kiaacey.

Pabouas mporpamma ydeOHOro mpeaMera «XUMHs» I OCHOBHOTrO o0iiero odpasosanus (8-9

KJj1acc) paccuntaHa Ha 134 4 (2 u B Hepemo). Jlns peanuzanuu nporpaMMel  ucrosb3yercss Y MK

B.B.JIynuna:

Xumus. 8 wiacce: yueOnux/ B.B.Epémun, H.E.Ky3smenko, A.A.JlposznoB, B.B.Jlynun;

noa.pen.npod.H.E.Ky3smenko u akn. PAH B.B.JIynuna, [Ipoda

Xumus. 9 xiace: yueonnk/ B.B.Epémun, H.E.Ky3pmenko, A.A.Jlpo3nos, B.B.JIlynun; moa.pen.

B.B.Jlynuna, JIpoda



[Inanupyemble pe3yabTaThl 0CBOEHUSI Y4eOHOI0 npeaMeTa «XuMHUs» Ha YPOBHe
OCHOBHOT'0 00111er0 00pa3oBaHus

HnannpyeMble JIMIHOCTHBIC PE3YJIbTATbI OCBOCHUSA yqeﬁnoro nmpeamMmera «XHUMHSD»

[InmanupyeMbIMH JIMYHOCTHBIMH pe3yJbTaTaMH B paMKaX OCBOEHHS y4eOHOro mpeamMera
«XUMUS» ABISIFOTCA:

1. Poccuiickasi rpaxaaHcKkass WIEHTHUYHOCTb (HaTpuoTHU3M, yBakeHHEe K OTeuecTBy, K
IPOIJIOMY M HACTOALIEMY MHOTOHALIMOHAJIBHOIO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen PonuHol, naentudukanus ceds B KauecTBe IpakaaHuHa Poccun, cyObeKTHBHAS
3HAYMMOCTb UCIIOJIb30BAHUS PYCCKOTO SI3bIKA U SI3bIKOB Hapoa0B Poccun, oco3HaHMe U OIyLeHHE
JUYHOCTHOM COMPUYACTHOCTH K Cy/IbO€ POCCUIICKOTO HApO/Ia).

Oco3HaHue 3THUYECKOM NMPUHAIEKHOCTH, 3HAHUE UCTOPHUH, SI3bIKA, KYJIbTYPhI CBOETO
Hapoja, CBOEro Kpas, OCHOB KYyJIbTYpHOIO Hacieauss HapoaoB Poccunm u uenoBeuecTBa
(MICHTUYHOCTHYEJIOBEKA C POCCUICKOW MHOTOHAI[MOHAIBHOW KyJIBTYpOH, CONPUYACTHOCTH
UCTOPUM HApoOAOB M TOCYIApCTB, HAXOAMBIIMXCS HA TEPPUTOPUU COBpeMEeHHOH Poccum);
UHTEpUOpU3ALUS T'YMaHUCTUYECKUX, JEMOKPATUYECKMX M  TPAJULMOHHBIX LEHHOCTEH
MHOTOHAIIMOHAJILHOTO ~ pOcCCcHiickoro  obOmectBa.  OCO3HaHHOE,  YBaXHTEIbHOE W
N00po’KenaTebHOE OTHOLIEHUE K UCTOPUH, KYJIBTYPE, PEJIUTHH, TPAIULHM, S3bIKaM, HIEHHOCTSIM
HaponoB Poccuu un Hapo0B Mupa.

2. I'OTOBHOCTh U CIIOCOOHOCTH OOyYaroIMXCs K CAMOPA3BUTHIO M CaMOOOpPa30BaHHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHHMIO W TIO3HAHHWIO; TOTOBHOCTh M CIIOCOOHOCTh K OCO3HAaHHOMY
BbIOOPY M IOCTPOCHUIO AajbHEHINed MHAMBUIYalbHON TpaeKTopuu oOpa3oBaHMS Ha Oase
OPUEHTHPOBKH B MHpe npodeccuii u mpodhecCHOHATBHBIX MPEIMOYTCHUHN, C YUETOM YCTOWYHBBIX
MIO3HABATENbHBIX HHTEPECOB.

3. PazBuToe MopanbHOE CO3HAHWE U KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHPOBAHHWE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO
MOBEJICHHSI, OCO3HAaHHOTO W OTBETCTBEHHOTO OTHOMICHHS K COOCTBEHHBIM ITOCTYIIKaM
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAXKHUTEIHHOE
OTHOIIIEHHEK PEIMTHO3HBIM YyBCTBAM, B3TJIAaM JIFOJEH MU UX OTCYTCTBHIO; 3HAHWE OCHOBHBIX
HOPM MOpaJM, HPAaBCTBEHHBIX, JAYXOBHBIX MJI€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX TPaJULIUAX
HaponoBPoccum, TOTOBHOCTh Ha WX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHWYECHHUIO B TIOCTYIKAX,
NOBEJICHUH, PACTOYUTEIBHOM TNOTPEOUTENbCTBE; C(HOPMHUPOBAHHOCTD MPEACTABICHUNA 00
OCHOBAXCBETCKOW 3THKH, KYJIbTYpPBl TPAJAUIIMOHHBIX PEIIUTHUN, UX PO B Pa3BUTHH KYJIbTYPHI U
ucropun Poccuum M uenoBeuecTBa, B CTAaHOBJIEHMM TPakJaHCKOro OOIIecTBA M POCCUICKON
rOCyJapCTBEHHOCTH; IOHMMaHNE 3HAYCHNSI HDABCTBEHHOCTH, BEPHI M PEJIUTHH B )KH3HH YEIIOBEKa,
ceMbu u ooOmectBa). CPOpMHPOBAHHOCTH OTBETCTBEHHOTO OTHOLIEHHS K  YYEHHIO;
YBOKUTEIFHOTO OTHOIIEHUS K TPYAY, HAJMYWE OIMBITA YYaCTUS B COI[MAILHO 3HAYMMOM TPYIE.
Oco3HaHue 3HAYeHHUs CEMbM B JKM3HM YeJOBEKa W OOILECTBa, MPUHATHE IIEHHOCTH CeMeWHOU
KU3HU, YBXKUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH.

4. CchopMUpPOBAaHHOCTH LIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTHKH, YYUTHIBAIOIIETO CONHMAIBHOE,
KYJIBTYpPHOE,SI3bIKOBOE, JYXOBHOE MHOT000pa3ne COBPEMEHHOT0 MHUPA.

5. Oco3HaHHOE, YBOXKUTEIBHOE U 1I0OpOKEeNaTeIbHOE OTHOIIEHUE K IPYTOMY YEJIOBEKY, €ro
MHEHHIO, MHUPOBO33PEHMIO, KYJIbTYpE, S3bIKY, Bepe, TPakJaHCKOH MO3UIMU. ['0TOBHOCTHU
CIOCOOHOCTh BECTH IHAIIOT C APYTUMH JIIOJbMH M JIOCTUTaTb B HEM B3aMMOIIOHUMAaHHS
(uneHTuduKanus ceds Kak MOJHOMPABHOTO CyObEKTa OOIIEHHS, TOTOBHOCTH K KOHCTPYHPOBAaHUIO
o0Opasa mapTHepa Mo AUaJIoTy, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a JOIMYCTUMBIX CITIOCOO0B
Jyanora, TOTOBHOCTh K KOHCTPYMPOBAaHHIO IIpollecca JUajora Ha OCHOBE OOIIUX
MHTEPECOB,IPOLEYDP, TOTOBHOCTb U CIIOCOOHOCTb K BEJCHUIO IEPErOBOPOB).

6. OCBOCHHOCTb COLMAIBHBIX HOPM, ITPABHJI MIOBEACHUS, pOJiei U (HOpM COIMaTbHON KU3HU
B Ipylmax M coOoOLIeCTBaX. YUacTHE B IIKOJIBHOM CaMOYINpPAaBJIECHUU U OOILECTBEHHOM XKHU3HH B



IpeJienax BO3PACTHBIX KOMIETEHIIMN C Y4ETOM PETMOHAIBHBIX, 3THOKYJIbTYPHBIX, COLUAIBHBIX U
SKOHOMHYECKHX ocoOeHHOocTel ((popMupoBaHME TOTOBHOCTM K Y4YacTHIO B IpoIlecce
YIOPAI0YCHHS COLTUATIBHBIX CBS3€H U OTHOIICHUI, B KOTOPbIE BKIIOYEHBI M KOTOPbIE ()OPMHUPYIOT
caMM ydallluecs; BKIIOUYEHHOCTb B HENOCPEJICTBEHHOE I'pa)laH OOBbeAMHEHUs, IPOAYKTUBHO
B3aUMOJICUCTBYIOIIETO  C  COLUMAJIbHOM  CpeIOM M  COLHUAIbHBIMM  HMHCTUTYTaMHu;
uAeHTUQUKaIMsiceOsT B KauecTBe CyOBbEKTa COLMaJbHBIX IpeoOpa3oBaHUil, OCBOEHHE
KOMIIETEHTHOCTE B cdepe OpraHu3aTopCKoil NesTeNbHOCTH; HMHTEPUOPHU3AIMs LEHHOCTEH
CO3MJIATEJIbHOIO OTHOILEHHUS K OKpY’)Karolled JeHCTBUTENBHOCTH, LIEHHOCTEH COLMalIbHOIO
TBOPUYECTBA,  LEHHOCTU  IPOAYKTUBHOM  OpraHM3ali  COBMECTHOM  JI€ATEJIBbHOCTH,
camopeaiM3aly B IpyIe U OpraHu3alyy, HEHHOCTU «Ipyroro» Kak paBHOIIPaBHOIO MapTHEpa,
dopMHupoBaHHE KOMIIETEHIMI aHaluM3a, MPOSKTUPOBAHMS, OpPraHU3aLUU JESITEIbHOCTH,
peduexcun M3MeHEeHHH, criocoO00B B3aMMOBBITOJJHOTO COTPYAHUYECTBA, CIOCOOOB peaan3aliu
COOCTBEHHOT0 JIMJIEPCKOTO MOTEHIIMANIA).

7.  CpopMHpPOBAHHOCTb LIEHHOCTH 3J0pOBOr0 U 0Oe3omacHoro oOpaza KHU3HH;
MHTEPUOPHU3ANHMS TPABWI WHIAMBHIYaTbHOTO M KOJUICKTHBHOTO OE30MacHOrO IOBEICHUS B
Ype3BbIUANHBIX CUTYALMSIX, YTPOXKAIOIUX XU3HU U 3[OPOBBIO JIIOJIEH, MPABUJI MOBEACHUS Ha
TPaHCIIOPTE U HA JI0pOTrax.

8. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHUS Yepe3 OCBOEHHUE XYA0KECTBEHHOI'O HAaCIEIUs
HaponoB Poccun m mMupa, TBOPUECKOW AEATENBHOCTH 3CTETHYECKOrO Xapakrepa (CrocoOHOCTh
IOHUMAaTh XY/10’KECTBEHHbIE [TPOU3BEICHUS, OTPAXKAIOLINE Pa3Hble ATHOKYJIbTYPHbIE TPAAULIUU;
c(OpMUPOBAHHOCTh OCHOB XY/I0XXECTBEHHOW KYyJbTYphl OOydarolIMXCsl KaK 4acTh MX OOIen
JYXOBHOM KyJIBTYpbI, Kak 0c000T0 crioco0a o3HaHMs )KU3HU U CPEACTBA OpraHu3aluy OOIeHM s,
ACTETUYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BHJEHUE OKpPYXKAIOIIEr0o MHUPA; CIOCOOHOCTBK
SMOLMOHAJIbHO-IIEGHHOCTHOMY ~ OCBOCHHMIO MHpa, CAMOBBIPQKEHUIO U  OpPHUEHTAllUd B
XYyJ0’)KECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYpbI; YBaXXE€HHE K UCTOPUU KYJIbTYpPbI
cBoero OteuecTBa, BBIPA)KEHHOM, B TOM YHCJIe, B TOHUMAaHUU KPACOThI YeJIOBEKA; IOTPEOHOCTD B
OOLIEHUH C XY/10)KECTBEHHBIMU MTPOU3BEACHUIMHU, CHOPMUPOBAHHOCTh AKTUBHOI'O OTHOLIEHUS K
TpaZULUsAM XYyJOKECTBEHHOU KYJIbTYPBI KAK CMBICIOBOM, 3CTETUUECKOM U IMYHOCTHO-3HAUYUMOM
LIEHHOCTH).

9.  ChopMHpPOBAHHOCTH  OCHOB  3KOJOIMYECKOH  KYJIbTYpbl, = COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO 3KOJIOTMUYECKOTO MBIIIJICHUS,, HaJIM4ue OIbITa HKOJIOTMUYECKU
OpPUEHTHPOBAHHON pe(IEeKCUBHO-OIICHOYHOM M TNPaKTHYECKOW AESTEeIbHOCTH B >KU3HEHHBIX
CUTyalusix (TFOTOBHOCTh K MCCIEIOBAHUIO MPUPOJIbI, K 3aHATUSAM CEJIbCKOXO3SICTBEHHBIM
TPYAOM, K Xy10)KECTBEHHO-3CTETUYECKOMY OTPa)KEHUIO IIPUPOJBL, K 3aHATHAM TYPU3MOM, B TOM
YHClie IKOTYPU3MOM, K OCYHIECTBIICHUIO IPUPOAOOXPAHHON JAESITEILHOCTH).

H.TIaHI/IpyeMLIe METalPpeAMETHBIC PE3YJIbTATHI OCBOCHUS yqeﬁﬂoro npeamMera «XHUMHUS»

[[nanupyeMble MeTampeIMETHBIE pe3yJabTaThl BKJIIOYAIOT OCBOCHHBIC OOYJarONTUMUCS
MEXIPEAMETHbIE TIOHSATHS W  yHUBEpPCAJIbHBIE y4ueOHBbIE JCHCTBUS  (peryJsTHUBHBIC,
MO3HaBaTeJIbHbIC, KOMMYHUKATHBHBIC).

Me:xknpeameTrHble MOHATHA. YCIOBHEM (POPMUPOBAHUS MEKIPEIMETHBIX MOHATUH, TAKUX
KaK «CHCTeMa», «(akT», «3aKOHOMEPHOCTbY», «(EHOMEH», «aHAIMU3», «CHUHTE3», SBIAETCS
OBJIaJiIcHHE OOYYaIOIIMMUCS OCHOBAMH YHTATEIbCKOW KOMIIETCHIIMU, MPUOOPETEHHE HABBIKOB
paboTel ¢ mHpOpMaIMel, yJacTHe B MPOCKTHON JEATEIHHOCTH. B OCHOBHOW MIKOJIE Ha BCEX
npeaMeTax OyJeT MpojoiikeHa paboTa mo (GOPMUPOBAHUIO U PA3BUTHIO OCHOB UUTATENbCKOU
komneTeHMu. OOydaromuecs OBIAACIOT YTEHHEM KaK CpeICTBOM OCYIIECTBICHUS CBOMX
MAIBHEUINX TUIAHOB: TMPOJOJDKEHHMs OOpa3oBaHUS W CaMOOOpPa30BaHUS, OCO3HAHHOTO
TJIAHUPOBAHUS CBOETO AKTYaJIbHOI'O M MEPCIIEKTUBHOTO KPyra YT€HUS, B TOM YHUCIJIE JOCYTOBOTO,
MOJTOTOBKU K TPYAOBOM M COLIMATBHON JEATENbHOCTH. Y BBIMTYCKHHKOB OyaeT copmupoBaHa
NOTPEOHOCTh B CHUCTEMAaTUYECKOM YTEHHM KaK CpPEeICTBE MO3HAHMs MHpa U ce0s B 3TOM MUDE,
rapMOHU3AIIMU OTHOIIICHUH YeJIOBeKa 1 O0IIECTBa, CO3JaHUU 00pa3a «IoTPeOHOTO OYaYIIEeTo».



[Tpy m3yueHNH y4eOHBIX MPEeIMETOB O0YUaIOIMIMECcs: YCOBEPIICHCTBYIOT MPHOOPETEHHBIE HA
MEpBOM YPOBHE HaBBIKM pabOThl ¢ mHMOpMarmerdn u monoidHaT ux. OHM cMOTyT paboTaTh ¢
TEKCTaMH, PeoOpa3oBhIBaTh U MHTEPIPETUPOBATH COACPIKAIIYIOCS BHUX WH(POPMAILHUIO, B TOM
quce:

— CHUCTeMAaTU3HUPOBATh, COIMOCTABIATh, AHAIM3UPOBATH, 0000IIATH W HMHTEPIPETUPOBATH
UH(POPMALIHIO, COAEPIKALLYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

— BBIJICJIATH IJIABHYIO U U30BITOYHYIO MH()OPMAIIHIO, BHIOIHATE CMBICIIOBOE CBEPTHIBAaHHE
BBIJICJIEHHBIX (DAaKTOB, MBICJIEH; IPEACTABIISITh HHPOPMALIUIO B CKATOM Cl10BEeCHOM (popme (B Bue
IUTaHA UJIM TE€3WCOB) M B HATJISIIHO-CUMBOJIMUECKOM (hopMme (B BUE TaONHUIL, rpadUuecKux CXeM U
JarpaMm, KapT MOHATHHA — KOHLENTYaJIbHBIX UarpaMM, OOPHBIX KOHCIIEKTOB);

— 3aM0JIHATh U JOTOIHSITH Ta0JIULbI, CXEMBI, IHarPaMMBl, TEKCTHI.

B xone m3ydeHus Bcex ydeOHBIX MpPEIMETOB OOydarouiyecs NpUOOPETYT ONBIT MPOEKTHON
NESATEIIbHOCTH KakK 0co0oil  (opMbl y4eOHOW pabOThI, CIOCOOCTBYIOIIEH BOCIUTAHUIO
CaMOCTOSITEJIbHOCTH, ~HWHHMIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHBALMM U
3pPEKTUBHOCTH Y4eOHOW HESATETBHOCTH; B XOJA€ pealu3aliii HMCXOJHOTO 3aMbiciia Ha
IPAaKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BbIOMpATh aJIeKBAaTHBIE CTOSIICH 3a/1aue Cpe/ICTBa,

IPUHUMATh PEUIEHMs,, B TOM YHUCJIE€ M B CHUTyallUsX HeolpeneiaeHHocTd. OHU Mosydar
BO3MOXKHOCTb Pa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKOJIbKUX BapUAHTOB PELICHUH, K MMOUCKY
HECTaH/IapPTHBIX PELICHUH, IOUCKY U OCYILIECTBICHUIO HanboJiee MpueMIeMOro peleHusl.

B cootBerctBrn ¢ @T'OC OOO BBIAEIAIOT TPU FPYMIb YHUBEPCATbHBIX YUEOHBIX JeHCTBUN
(YY]1): perynsiTuBHbIE, MO3HABATENbHBIC, KOMMYHUKATHBHBIC.

PerynsiTuBHBIe yHMBepcaibHbIe y4eOHbIe AeiicTBUS
1. YMeHHe caMOCTOSATENBHO OMPENENsATh e O00ydeHHs, CTaBUTh U (HOPMyTHUpPOBATH HOBBIC
3a7jauy B yueOe 1 I03HABATEIbHOM JesTeIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH
IIO3HABATEJIBHON J€ATEIbHOCTH.
Obyuarowuiics cmodicem:
— aHaJIM3UPOBAThH CYLIECTBYIOIINE U TNIAHUPOBATH Oyayle 00pa3oBaTeIbHbIE PE3YIbTAThI;
— UACHTUGUIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEIENATh TJIaBHYI0 Npo0iIeMy;
— BBIIBUTATh BEPCUU peEIIeHUs MpoOieMbl, (OPMYyIUPOBATh TUIOTE3bl, NPEIBOCXUIIATH
KOHEYHBIN pe3yNbTarT;
— CTaBUTh IEJIb JIEATEIbHOCTH Ha OCHOBE OIPEAEICHHOW MNpoOJeMbl U CYIIECTBYIOLIUX
BO3MOXKHOCTEH;
— (opmynrpoBaTh yueOHbIE 3aaUl KaK 1Iaru JOCTUKEHUSI IOCTAaBICHHOM 11eJU 1eATEeIbHOCTH;
— 00OCHOBBIBATh 1I€JIEBbIE OPUEHTUPBI M NMPHOPUTETHl CCbUIKAMU Ha IIEHHOCTH, YKa3bIBas W
000CHOBBIBas JIOTMUECKYIO MTOCIEA0BATEIBHOCTD I11aroB.
2. VYMeHHEe CcaMOCTOSTENbHO IUIAHUPOBATH IIyTHM JOCTHKEHUS 1eJlell, B TOM 4YHCIIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3pPEeKTUBHbBIE CIIOCOOBI pelIeHUs YUeOHBIX U
MIO3HABATENIBHBIX 33]1a4.
Obyuarowuiicst cmodicem:
— OIpeNieNATh He0OX0IUMbIE IEHCTBHS B COOTBETCTBUU C
y4eOHOM M TTO3HABATENLHOM 3a/1aueii U COCTABIIATH AITOPUTM HUX
BBITIOJTHEHUS;
— 000CHOBBIBATh U OCYIIECTBISATH BbIOOP Hanbosee 3h(PEeKTUBHBIX CIIOCOOOB pelIeHUs yUeOHbBIX
Y TIO3HABATEbHBIX 3a7ay;
— OMPEENATH/HaAXOIUTh, B TOM YHCIIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS JUI BBITIOJTHEHUS
yueOHOI 1 TT03HaBaTeNbHOM 3a/1a4u;
— BBICTpanBaTh KU3HEHHbBIE TUIaHbI HA KPAaTKOCPOUHOE Oy TyIiiee (3asBJIATH 1IeJIeBbIE OPUEHTHUPBI,
CTaBUTH a/ICKBATHBIC UM 33J1a4M U MIpeyIarath ASUCTBUS, YKa3biBas 1 000CHOBBIBAsS JIOTHYECKYIO
MOCJI€I0BATEIbHOCTD I1aroB);
— BBIOMpATh U3 MPENTIOKEHHBIX BapUAaHTOB U CaMOCTOSATENIBHO MCKAaTh CPEACTBA/PECYpCh AT
peLIeHMs 3a0a4n/JOCTHXKEHUS LIENH;
— COCTaBJIATH IUIAH peIIeHUs MPoOIeMbl (BBITOJHEHHS TPOEKTA, TPOBEACHUS UCCIICIOBAHNSA);



— OTIpENENATh MOTEHIIMAbHBIC 3aTPYIHEHHS TP PEIICHUH Y4eOHOH U MMo3HaBaTeIbHOM 3a1a4K
Y HAXOJWTb CPEICTBA JJIS UX YCTPAaHCHMS;

— OIUCBIBAaTh CBOM OMBIT, OQOPMIISISL €ro Ui Iepefadd APYTHUM JIIOASIM B BHUIEC TEXHOJOTHH
pEILIeHUs IPAKTUYECKUX 3a0a40NPECIIEHHOrO KJ1acca;

— IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIEHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHune COOTHOCHUTB CBOM JEICTBHS C IUTAHUPYEMBIMU PE3YJIbTaTaAMHU, OCYLIECTBIIATh KOHTPOJIb
CBOCH JIEATEIILHOCTU B TPOIIECCE TOCTIXKEHUS pe3yJsbTaTa, ONpPENelsiTh CIOCOObI NEHCTBHIA B
paMKax MpeI0KEHHBIX YCIOBUH U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JICHCTBHS B COOTBETCTBUU
C U3MCHSIOLIEHCS CUTyaluen.

Obyuarowuiics cmooicem:

— OIPENEIATh COBMECTHO C I1€1aroroM U CBEPCTHUKAMM KPUTEPUU IUIAHUPYEMBIX PE3YyJIbTaTOB
U KPUTEPUU OLICHKH CBOEH yueOHOH NesTeIbHOCTH;

— CHCTEMaTU3UpOBaTh (B TOM 4MCIE BBIOMPATH MPUOPUTETHBIE) KPUTEPUM IIIIAHMPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH JEATECIBHOCTH;

— 0TOMpaTh HUHCTPYMEHTHI JJIs1 OLIEHUBAHUS CBOEH NEATEIBHOCTH, OCYIIECTBIISATH CAMOKOHTPOJIb
CBOEH JIeATEIbHOCTU B paMKax IPeJI0KEHHBIX YCIOBUM U TpeOOBaHMIA;

— OILIGHUBATh CBOIO JESTEIbHOCTb, ApIYMEHTHPYS MPUYMUHBI JOCTHUKEHHUS WIM OTCYTCTBHUS
IUIAHUPYEMOT'O Pe3yibTaTa;

— HaxoJUTh JIOCTaTOYHbBIE CPEACTBA JUIsl BBIIIOJIHEHUS YYEOHBIX JEHCTBUI B M3MEHSIOLIEHCS
CUTYallUU W/WIK NPU OTCYTCTBUHU IUIAHUPYEMOT'O pe3yJIbTaTa;

— paboTas 1o cBoeMy IIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO I€ATEIBHOCTD Ha OCHOBE aHAIN3a
U3MEHEHUH CUTYyalluu AJIS MOJIy4EHUs 3alJIaHMPOBAHHBIX XapaKTEPUCTUK IPOLYKTa/pe3ybpTara;
— YCTaHABJIMBATh CBA3b MEXJy IIOJIYYEHHBIMH XapaKTEpUCTUKaMHM TIPOJIyKTa H
XapaKTepUCTUKAaMU IIpolLecca JEATEIBHOCTH W IO 3aBEpPLICHUM JEATEIbHOCTH IPEAararb
MU3MEHEHUE XAPAKTEPUCTUK IIPOLECCa ISl OJIYyUYEHHsS] YIIyYIIEHHBIX XapaKTEPUCTUK ITPOTYKTa;
— CBepATb CBOM JEHCTBHS C LEJIbIO M, INPU HEOOXOIUMOCTH, HCIPABIATh OIINOKU
CaMOCTOSTEIBHO.

4. YMeHue OlleHUBATh MPaBUIIBHOCTh BBHIIOJHEHUS Y4eOHON 3a1a4H, COOCTBEHHbIE BO3MOXHOCTH
€€ PEILICHHUS.

Obyuarowuiica cmoxcem:
— ONpPENENITh KPUTEPUU MTPABUIIBHOCTH (KOPPEKTHOCTH) BBHIIOJHEHHS Y4eOHOM 3a1au;
— aHAJIM3MPOBaTh M OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIEIO HHCTPYMEHTAPHs JUIs
BBITNIOJTHEHUS y4eOHOM 3a1auu;
— CBOOOJTHO TOJIb30BAThCSI BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKHM U CaMOOLICHKH, UCXONs M3
1ETH ¥ UMEIOIITUXCS CPEJICTB, pa3audas pe3yJabTaT U CIOCOObI IeHCTBU;
— OLIEHUBaThb MPOAYKT CBOCH JEATENbHOCTH IO 3aJaHHBIM H/MIM  CaMOCTOSATENBHO
OIPEIETICHHBIM KPUTEPHSIM B COOTBETCTBHUU C LIEJIBIO JACATENBHOCTH;
— 0OOCHOBBIBAaTh JTOCTMKMMOCTb II€JIN BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;
— (uKCHUpOBaTh U AaHATTU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB.

5. BnageHue OCHOBaMM CaMOKOHTPOJIS, CAMOOLICHKH, MPHUHATHS PEUIEHUN U OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOPA B yueOHOM 1 MO3HABATENbHON JAEATEIbHOCTH.

Obyuarowuiicss cmoocem:
— Ha0MI0/1aTh U aHAJIM3UPOBATh COOCTBEHHYIO y4eOHYIO M MO3HABATENbHYIO JEATENbHOCTh U
JEeSTENIbHOCTD IPYruX 00ydaroluxcs B Mpoliecce B3auMOIIPOBEPKU;
— COOTHOCHUTHh pealibHble U IUIAHUPYEMbIe pe3yJbTaThl MHJIMBUAYAJIbHOW 00pa3oBaTeNbHOM
JEeSTENIbHOCTH U JeNIaTh BBIBOIBL;
— NPUHUMATD pellIeHHe B y4eOHOW CUTyallud U HECTH 32 HEr0 OTBETCTBEHHOCTH;
— CaMOCTOATEIBHO OMPENENATh MPUUYUHBI CBOETO yCleXa WM HeycleXxa U HaXOJUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIEXa,;
— PETPOCIEKTUBHO ONPEAEIATh, KaKHe ASHCTBH [0 PELICHUIO YUeOHOM 3a1aun WM ITapaMeTphbl
ATHUX JEHCTBUI PUBENIN K MOJYYCHUIO UMEIOILETroCs MPOAYyKTa y4eOHON AeATeIbHOCTH;



— JIEMOHCTPUPOBATH MPUEMBI PETYISIUU CUXO(DU3NOTOTHIECKUX/IMOIIMOHATIBHBIX COCTOSHUI
JUTst focTrkeHus ddexra yermokoeHus (YCTpaHEHUS YMOITMOHAIBHON HAIIPSYKEHHOCTH ),
apdexTa BoccTaHOBIECHUS (OcialleHUsi MPOSBICHUN yTomieHHs), 3(¢eKTa aKTUBU3ALIH
(TOBBIIIEHUS TICUXO(PU3HOTIOTHIECKON PEAaKTUBHOCTH).

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

1. VYmenue omnpenenatb MNOHATHS, CcO37aBaThb OOOOIIEHHS, YyCTaHABIWBAaTh AaHAJIOTUU,
KIACCU(UIIUPOBATh,  CAMOCTOATEIBHO  BBIOMPATh  OCHOBAaHUS W KPUTEpUU iAo
KJIacCU(UKALMU,yCTAaHABINBATh  MPUYMHHO-CIECICTBEHHBIE CBA3H, CTPOUTH  JIOTHYECKOE
paccykaeHue, yMO3aKiIioueHne (MHIyKTUBHOE, IeJyKTUBHOE, TI0 aHAJIOTHH) U JIeJIaTh BBIBOJBI.

Obyuarowuiics cmooicem:

— moa0UpaTh CJIOBA, COMOAYMHEHHBIE KIIOUEBOMY CIIOBY, ONPEICISIONINE €ro MPU3HAKU U
CBOMCTBA;

— BBICTPaMBAaTh JOTMUYECKYIO LEMOYKY, COCTOSIIYIO U3 KIIIOUEBOTO CJI0BA U COMOTYNHEHHBIX
€My CJIOB;

— BBIICTIATH OOIIMI MPU3HAK JBYX WM HECKOJIBKUX MPEIMETOB HIIU SIBIICHUH W OOBSACHAITH
UX CXOJICTBO;

— OOBCIUHATH MPEAMETHI U SIBJICHHS B TPYIIIHI 1O ONMPEACIICHHBIM IPU3HAKAM, CPAaBHUBATH,
KJaccuuImpoBaTh 1 000011aTh (DaKThI U SBIICHNUS;

— BBIJICIIATH SIBJICHUE U3 OOIIIEro psijia IPYTHUX SBJICHHIA,

— OIpeAensaTh 00CTOATENbCTBA, KOTOPHIE MPEIIECTBOBAIN BO3HUKHOBEHHUIO CBSI3U MEXKIY
SBIICHUSIMU, W3 3TUX OOCTOSITEIHCTB BBIACIATH ONPEACISIOMINE, CIIOCOOHBIE OBITh MPUYHHOM
JAHHOTO SIBJICHUS, BBIABIISATH IPUYUHBI U CIICACTBUS SIBICHU;

— CTPOUTH pacCyKACHUE OT OOIMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHUSIM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

— CTPOWTH PACCYXIICHHE HAa OCHOBE CPABHEHUS MPEJAMETOB U SIBICHUH, BBIACISS TPU 3TOM
oO11e Npu3HaKy;

— W3JaraTh MOJyYSHHYIO0 HHPOPMAIIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1a4H;

— CaMOCTOATENHHO YKa3bIBaTh Ha WH(OPMAIINIO, HYKIAIOIYIOCS B IPOBEPKE, Mpeaarath u
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTH UH(POPMAIUH;

— BepOaIM30BaTh YMOILIMOHAILHOE BIIEUATIEHHE, OKa3aHHOE Ha HETO NCTOYHHUKOM;

— OOBSICHSATH SBJICHUS, IPOIECCHI, CBS3U U OTHOIICHHSI, BBISBIIIEMBIC B X0J1€ TO3HABATEIIHHON
U HCCIENOBATENIbCKOW  NIEATENbHOCTH  (IPUBOAUTH  OOBSCHEHHWE C  W3MEHEHHEM
(bOopMBITIpEICTaBICHUS; OOBSICHATD, IETATU3UPYS UK 000011as; OOBSCHATH C 33JIaHHONW TOYKHU
3peHus);

— BBISBIISTh M HA3BIBATh MPUYUHBI COOBITHS, SIBIICHUS, B TOM YHCIIE BO3MOXKHBIC/Hanboiee
BEPOSATHBIE TPHUYUHBI, BO3MOXKHBIE TIOCIEACTBHUS 3aJaHHOW NPUYUHBI, CAMOCTOSATEIHHO
OCYIIECTBIISISl IPUIMHHO-CIICICTBEHHBINA aHATN3;

— JiefaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHajIM3a Pa3sHBIX TOUYEK 3PEHHs, MOATBEPKIATh
BBIBOJ] COOCTBEHHOH apTyMEHTAIel WA CAMOCTOSITEITFHO MOJTYYeHHBIMU JTaHHBIMHU.

2. YMeHue co3/1aBaTh, MPUMEHSTh U MPEoOpa3OBbIBaTh 3HAKU M CUMBOIIBI, MOJICTH U CXEMBI
JUTSL peleHnsT y4eOHBIX M TO3HABATEIBHBIX 33/1a4.

Obyuarowuiics cmodicem.

— 0003HauaTh CHMBOJIOM U 3HAKOM TIPEIMET U/VITH SIBIICHUE;

— ONpeNeNsITh JIOTUYECKUE CBSI3M MEXAY NpeaMeTaMHu ¥/ WIH SBICHUSAMH, 0003HAYaTh
JTAHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

— co37aBaTh a0CTPAKTHBIN WM PEaNIbHBIN 00pa3 MpeaMeTa U/WiH SBICHUS;

— CTPOUTH MOJICNIb/CXEeMY Ha OCHOBE YCJIOBHH 3aJja4Ml H/WJIH CTI0C00a €€ peIeHus;

— coznaBaTh BepOaibHBIC, BEIIECTBEHHbIE M HMH()OPMAIIMOHHBIE MOJETH C BBIJICICHHUEM
CYIIECTBEHHBIX XapaKTePUCTUK OO0BEKTa I ONpEeACTICHHs CIoco0a pemieHus 3aaaddl B
COOTBETCTBUU C CUTYyaIIUEH;

— npeoOpa30BbIBATH MOJIEIH C LIE€TbIO BBISIBICHHS OOIIMX 3aKOHOB, OMPEIEIISAIONINX TaHHYIO
PEeIMETHYIO0 00JIaCTh;



— MEPEBOANTH CIOXKHYIO [0 COCTAaBY (MHOT0ACTIEKTHYIO) HH(POPMALIHIO U3 TpapUIeCcKOro UiH
dhopMaTM30BaHHOTO (CHMBOJIBHOTO) MPECTABICHUS B TEKCTOBOE, U HA000POT;

— CTPOHTH CXEMY, ITOPUTM JCWCTBUS, MCIPABIATh WM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJIropuTM HAa OCHOBE HMEIOIIErocs: 3HaHHs 00 00BEKTe, K KOTOpPOMY HIpPHUMEHSETCS
QITOPUTM;

— CTPOUTH J0Ka3aTeNbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTIO;

— aHAIM3UPOBATH/PeIICKCUPOBATH OMBIT Pa3pabOTKU U peaau3aluu y4eOHOro TMpPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOr0, SMIMPUYECKOT0) Ha OCHOBE MPEIOKEHHOW MpoOIeMHON
CUTYAaIlUH, TIOCTABJICHHOH LT W/WJIM 3aJaHHBIX KPUTEPHUEB OLIEHKU NPOIYKTa/pe3yabTara.

3.. CMBICIIOBOE YTEHHE.

Obyuarowuiics cmodcem:

— HaxXoAWTh B TEKCTe TpeOyeMylo HHPOpMaIHi0 (B COOTBETCTBHUM C LEISMHU CBOEH
JIeSATEIbHOCTH);

— OpHUEHTHUPOBATHCS B COACPNKAHUM TEKCTAa, IMOHUMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPHUPOBATH TEKCT;

— YCTaHAaBIIMBATh B3aMMOCBS3b ONMHUCAHHBIX B TEKCTE COOBITUH, SIBJICHUMN, POIIECCOB;

— pEe3IOMHUPOBATh ITIaBHYIO UJICI0 TEKCTA;

— MpeoOpa3oBbIBATh TEKCT, «IIEPEBOJS» €ro B JIPYTyH0 MOJAIBHOCTH, UHTEPIPETUPOBATH
TEKCT (XYJOXKECTBEHHBIM M  HEXYHOXKECTBEHHBbI — y4eOHbIN, HayYHO-IIOMYJISIPHBIH,
uHbOopMaHOHHEIH, TeKcT Non-fiction);

— KPUTHYECKH OIICHUBATh CO/IepKaHue U (hOpMY TEKCTa.

4. ®opMHpOBaHUE U PaA3BUTHE SKOJOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHSITh €ro B
MI03HABATEIBHOM, KOMMYHUKATUBHOW, COIIMATBHOMN MPAKTUKE M TPOPECCHOHATBHON OPUCHTAIUH.
Obyuarowuiics cmooicem:

— ONIPEIENTh CBOE OTHOILIEHUE K IIPUPOIHON Cperie;

— aHaJM3UpOBaTh BIUSHUE DSKOJOTHYECKHX (DAKTOPOB HA Cpely OOUTaHUS KHUBBIX
OpraHU3MOB;

— MPOBOJIUTH MPUUUHHBIN U BEPOSTHOCTHBIM aHAIN3 HKOJIOTUYECKUX CUTYaIHiA;

— IPOrHO3UPOBATh U3MEHEHHUS CUTYAI[UH [TPU CMEHE JEHCTBUS OAHOTO (paKkTopa Ha IeHCTBHE
apyroro (akropa;

— pacnpocTpaHsITh SKOJOTMYECKHE 3HAHNS U Y4aCTBOBATh B MPAKTUYECKUX J€JIax IO 3allluTe
OKpYXKaroIlen Cpeibl;

— BbIpaXkaTh CBOE€ OTHOUICHHE K MPUPOJIE Yepe3 PUCYHKU, COUMHEHHUSI, MOJIENIN, IPOEKTHBIE
paboTHI.

5. PazBuTre MOTMBALMK K OBJAJCHUIO KYJIbTYPOH aKTUBHOI'O MCIIOJIB30BAHMS CIOBapeil u
JPYTUX MOUCKOBBIX CUCTEM.

Obyuarowuiicst cmodcem:

— OIpeNieNsATh He00X0IMMbIE KITFOUEBbIe IOUCKOBBIE CJIOBA U 3aIIPOCHI;

— OCYUIECTBJIATH B3aUMOJICHCTBHUE C ANEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMHU;

—  (opMupoBaTh MHOXXECTBEHHYIO BBIOOPDKY M3 TIOMCKOBBIX HMCTOYHHKOB  JUIS
00BEKTUBH3AIMH PE3YJIHTATOB IMOUCKA;

— COOTHOCHTD ITOJIYYE€HHBIE PE3YJIBTAThI IOMCKA CO CBOEH

JESITENIbHOCTBIO.

KomMyHuUKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe qelcCTBHSA

1. YMmeHue opraHu3oBbIBaTh Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JI€ATEIbHOCTH C
yYUTENeM U CBEPCTHUKAMU; pab0TaTh HHAUBUAYAIHHO U B TPYIIE: HAXOAUTH 00Iee pelieHue 1
pazpemaTh KOH(QIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U ydeTa HHTEPECOB; (hOPMYIUPOBATh,
apryMeHTHPOBATh M OTCTauBaTh CBOE MHEHHE.

Obyuarowuiics cmooicem:

— ONPENENATH BO3MOXKHBIE POJIM B COBMECTHOH J1€ATEIBHOCTH;

— WTpaTh ONPEESIEHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;



— TMPUHUMATH MO3UIUI0 COOECeTHNKA, MOHUMAs TMO3UIIUI0 JIPYroro, pa3inyaTh B €r0 pedd
MHEHHE (TOYKY 3pEHHsI), TOKA3aTeIbCTBO (APTYMEHTHI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TCOPHH;

— ONpeneNsaTh CBOW JCWUCTBUS W JCHCTBHS MapTHEpPa, KOTOPBIE CIOCOOCTBOBAIM HIIU
MPENsATCTBOBAIN NPOJIYKTUBHOW KOMMYHHUKAIUU;

— CTPOUTH IO3UTHBHBIC OTHOIICHHUS B IIPOIlecce YIeOHOM U MO3HABATEIBHON ACSITEITLHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAaWBATh CBOIO TOYKY 3PEHMS, B JUCKYCCHUU YMETh
BBIIBUTATh KOHTPAPTyMEHTHI, TepedpasupoBaTh CBOIO MBICTh (BIQJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpU3HABAThH
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— Mpeanarath ATbTePHATHBHOE PEIICHUE B KOH(PJIMKTHON CUTYaIUH;

— BBIACIIATH OOIIYIO0 TOUKY 3pEHHS B IUCKYCCUU;

— JIOTOBAPUBATHCS O MPABUIIAX U BOMPOCAX JJIsi OOCYKACHHS B COOTBETCTBHH C TIOCTABICHHON
nepes rpyInou 3agayei;

— OpraHU3O0BBIBaTH Y4YeOHOE B3aMMOJICHCTBHE B Tpynmne (OmpeaensarTb oOIue IIeIH,
pacrpenensiTh POiH, JOTOBapUBATLCS APYT C APYTOM H T. 1.);

— yCTpaHsATh B paMKax Juajora pa3pblBBl B KOMMYHHKalMH, OOYCJIOBJICHHbBIC
HEMOHUMAaHUEM/HETIPUATUEM CO CTOPOHBI COOeceHMKa 3aJaud, (OpMBI WIH COJEp>KaHUs
Jaora.

2. YMeHHE OCO3HaHHO HCHOJIb30BaThb pPEUYEBBIE CpPEICTBA B COOTBETCTBUM C 3aJayeil
KOMMYHUKAIUU JJIs1 BBIPAKEHHSI CBOMX YYBCTB, MBICJICH U TOTPEOHOCTEH MJIsl TIIAHUPOBAHUS U
perysiiuyd CBOEH AESTENbHOCTH; BIAJCHUE YCTHOM M NMUCHbMEHHOW pPEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEUbIO.

Obyuarowuiics cmodicem:

— ONpEAeIATh 337]a4y KOMMYHHUKAIIMU U B COOTBETCTBHH C HEM OTOMPATh peYeBbIE CPEJICTBA;

— 0oTOMpaTh M HCIIOJNB30BATh PEUYEBBIC CPEICTBA B MPOIECCE KOMMYHUKAIMU C APYTUMU
JOJIbMH (JTMAJIOT B TIape, B MaJIOM TpyMIe U T. 11.);

— TPEACTAaBIATh B YCTHOW WM NHUChMEHHOW ¢opMe pa3BepHYTHIN IJIaH COOCTBEHHOU
JesTeTbHOCTH;

— co0II0/1aTh HOPMBI YOJIMYHOM pedH, peraaMeHT B MOHOJIOTE U AUCKYCCHU B COOTBETCTBUU
C KOMMYHUKAaTHBHOM 3a7ja4ei;

— BBICKa3bIBaTh U OOOCHOBHIBATh MHEHHE (CY)KJIEHWE) U 3allpalliBaTh MHEHHE MapTHEpa B
paMKax Jianora;

— MPUHUMATH PEIIeHNE B XOJe TUAIOra U COTIAaCOBBIBATh €T0 C COOECETHUKOM;

— CO03/71aBaTh MUCHhMEHHBIE «KJIWITUPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C MCIOJIb30BaHUEM
HEOOXOIUMBIX PEUYEBBIX CPEICTB;

— HCIOJB30BaTh BepOAIbHBIC CpPENCTBA (CpeAcTBa JIOTWUYECKOW CBS3M) ISl BBIJIEICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYILIICHUS;

— UCIIOJIb30BaTh HeBepOaTbHBIC cpencTBa WIH HarJsIAHBIC MaTepHuabl,
MOJITOTOBJICHHBIE/OTOOpAaHHBIC TIOJT PYKOBOJICTBOM YUHUTEIS;

— JIeNIaTh OLIEHOYHBIM BBIBOJ O JIOCTHKEHHUH 1€ KOMMYHHUKAIIMH HETOCPEICTBEHHO TOCIIe
3aBepIICHUS] KOMMYHUKATHUBHOTO KOHTaKTa M 0OOCHOBBIBATH €TO.

3. ®opMupoOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JACTH MCIIOIB30BaHMS WH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee — MKT).

Obyuarowuiicss cmocem:

— IIeJIeHANPaBIEHHO MCKATh U UCIOJIb30BaTh HH(POPMAIIMOHHBIE PECypPChl, HEOOXOAUMBIE IS
penieHus: yueOHbIX U MPaKTUUECKUX 3a/1a4 ¢ momoiisto cpeacts UKT;

— BBIOMPATh, CTPOHUTH U UCIIOJIB30BATh aJCKBATHYIO HHPOPMAIIMOHHYIO MOJIENb [T Tiepeadn
CBOWX MBICIIEH CPECTBAMHU €CTECTBEHHBIX U (DOPMAJIBHBIX SI3BIKOB B COOTBETCTBHH C YCIOBUSIMU
KOMMYHUKAIUU;

— BBIIEISTh THPOPMAIIMOHHBIN aCIIEKT 3a/1a4M, ONIEPUPOBATh JAHHBIMU, UCIIOJIb30BATh MOJIEIb
peLIeHUs 3aa4H;



— HCIIOJIB30BaThb KOMIIBKOTCPHBIC TCXHOJOIMU (BKHIO‘-IaSI BbI60p AACKBATHBIX 3aJa4c
MHCTPYMEHTAJBHBIX  [IPOTPaMMHOAINIAPATHBIX  CPEACTB M CEPBUCOB) IS PEUICHUS
I/IH(I)OpMaLII/IOHHBIX U KOMMYHUKAaIIUOHHBIX y‘-I€6HBIX 3a4a4, B TOM YHCJIC BBIYHMCIICHUC, HAIIUCAHUC
nKceM, COYMHEHHH, TOKIIa10B, pedepaToB, CO3JaHNe IPE3CHTANUH U JIp.;

— HUCTIOJIb30BaTh HH(OPMAIIHIO C YYETOM 3THYECKUX U IPABOBBIX HOPM;

— co3JaBaTh MH(GOPMAIMOHHBIE PECYPCHI PA3HOTO TUIIA UJUIA PA3HBIX ayIUTOpUil, COOII0IaTh
UH(POPMALIMOHHYIO TUTUEHYH MpaBUIia HHPOPMAITMOHHONW OE30MTaCHOCTH.

IInanupyemMble npegMeTHbIE Pe3yIbTATHIOCBOCHHS Y4eOHOr0 npeaMera « XUMHSD)
BbInyCKHUK HAYy4YUTCSH:

® XapaKTepH30BaTh OCHOBHBIE METOJbl TO3HAHUS: HAOIIOACHUE, W3MEPEHUE,
9KCIEPUMEHT;

® OIUCHIBATh CBOWCTBA TBEPABIX, XKHJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACTAS UX
CYILECTBEHHbIE TPU3HAKY;

® pacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKHUX [IOHATUH «aTOM», «MOJIEKYJIay,
«XUMMYECKUI 3JIEMEHT», «IIPOCTOE BEILECTBO», «CJOXKHOE BEILIECTBO», «BAJIEHTHOCTHY,
«XUMUYECKasi peakliys», UCIOb3ys 3HAKOBYIO CUCTEMY XUMUMU;

® pacKpbIBaTb CMBICII 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;
pa3nuyaTh XUMUYECKHE U (PU3HUUECKUE SBIICHHS,
Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;
OIpEEIATh COCTAaB BEUIECTB 10 UX (popmynam;
OIpeNieNATh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHUSX;
OIpeNeNATh THIl XMMUYECKUX peaKIHii;
Ha3bIBaTh MPU3HAKU U YCIOBUS IPOTEKAHU XUMUYECKUX PEaKIHii;
BBISBJISITh MPU3HAKH, CBUJIETENBCTBYIONINE O MPOTEKAHUN XMMHUUYECKON PEaKLMK NpU
BBITNIOJTHEHUHM XUMHUYECKOIO OIIbITA;
COCTaBJIATH (HOPMYJITBI OMHAPHBIX COCTUHEHUIA;
COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKIUii;
co0uro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OIIBITOB;
MI0JIb30BaThCS JIAOOPATOPHBIM 00OPYZAOBaHUEM U TIOCYI0M;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB;
BBIYHUCIISATH MAaCCOBYIO JIOJII0O XMMHUYECKOT0 3JIEMEHTA 110 (OpMYJie COeAMHEHUS;
BBIYUCIIATh KOJIMYECTBO, 00BEM WJIM MACCy BEILECTBA MO KOJINYECTBY, 00bEMY, Macce
pEareHTOB WM NPOAYKTOB PEAKIINH;

® XapakTepHu30BaTh (PU3NYECKHE U XMMHUUECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOIa
1 BOJIOPOAA;

® 10JTy4aTh, COOMPATH KUCIOPO U BOJOPOI;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO/, BOJAOPO/;
pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;
PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakinm», «MOJSPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUYECKHE CBONCTBA BOJIbI;
pPacKpbIBaTh CMBICT MOHSATHUS «PacTBOPY;
BBIUNCIISTh MACCOBYIO JIOJIF0 PACTBOPEHHOT'O BELLIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C ONPEEIIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COCAVMHEHMSI N3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIECTB;

® XapakTepu3oBaTh (U3MYECKHE U XHMHUYECKHE CBOICTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHU, COJIEH;

® OIpENEATh NPUHAIIEKHOCTb BELIECTB K ONPEIEIEHHOMY KJIACCy COEAMHEHUI;

® COCTaBIATH (POPMYJIBI HEOPraHUYECKUX COETMHEHNI U3yUEHHBIX KIIAaCCOB;



® IIPOBOAWUTH OMBITHI, MOATBEPKIAIOIIME XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB;

® DACIIO3HABATh ONBITHBIM IYTEM PACTBOPHI KUCIIOT U IIEI0YEH 110 U3MEHEHUIO OKPaCKU
MHAMKATOPa;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXAY KJIACCAMU HEOPTaHUUECKUX COCUHEHUN;

e packpsiBaTh cMbici [lepuonuueckoro 3akona /.M. Menneneena;

e OOBSACHATh (U3NYECKUH CMBICT aTOMHOro (MOPSIKOBOTO) HOMEpa XHMHYECKOTO
3JI€EMEHTa, HOMEPOB I'PYNIIbI U epruoa B nepuoaudeckoil cucreme .M. Menneneesa;

e OOBACHATH 3aKOHOMEPHOCTH WM3MEHEHMsSI CTPOEHMsI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeJienax MajbIX IEPUOJO0B U INIaBHBIX MOATPYIII;

® XapaKTepH30BaThb XMMHYECKHE AJIEMEHTHI (OT BOAOPOJA /10 KalbliUs) HA OCHOBE HX
NOJIOXKEeHUA B epuonueckoii cucreme [I.M1. MenaeneeBa u 0coOOEHHOCTEH CTPOCHHUS MX aTOMOB;

® COCTaBJIATh CXEMBbI CTPOEHUSI aTOMOB IEPBbIX 20 3JIEMEHTOB MEPUOJNUYECKON CUCTEMBI
JI.1. MeHneneeRa;

® DPACKPBIBaTh CMbICII MMOHATHI: «XUMHUYECKAs CBA3bY, «AJEKTPOOTPULIATEILHOCTDY;

® XapakTepu3oBaTb 3aBUCHUMOCTb  (U3MYECKMX CBOWMCTB  BEUIECTB OT  TUIA
KPUCTAJUIMYECKOU PELIETKH;

® ONpeNessATh BUJ XUMUYECKON CBA3U B HEOPTaHUUECKUX COCAMHEHUSX;

e u300paxkaTb CXE€Mbl CTPOCHHSI MOJIEKYJ BEIECTB, OOPa30BAHHBIX Pa3HBIMU BUIAMU
XUMUYECKHUX CBSI3EH;

® pACKpbIBaThb CMBICII TIOHATUH «UOH», «KATHOH», «AHUOH», «JJIEKTPOJIUTHI,
CHEDJIEKTPOIUTBDY, «AIEKTPOIIUTUYECKAS] TUCCOLUALIUSY, KOKUCIUTEIbY, «CTEIIEHb OKHUCICHHS
«BOCCTAHOBUTEIIbY, KOKHCIEHUEY, «BOCCTAHOBIICHUE;

® ONpEEeNsATh CTENEHb OKUCIECHUS aTOMa JIEMEHTa B COCIMHEHNH;

® pacKpbIBaTh CMBICII TEOPHUH SJIEKTPOIUTHUECKON JUCCOIUALIUY;

® COCTaBJIATh YPaBHEHUS JIEKTPOJIUTHUECKON TUCCOLMALMY KUCIIOT, IIEJI0UeH, COJEH;

® OOBACHATH CYIIHOCTh IIpollecca 3JIEKTPOIUTUYECKON JUCCOLMAMM U  peaKIui
HMOHHOT0 00OMeHa;

® COCTaBJISITh MOJHBIE U COKPAIICHHbIE HOHHBIE YPABHEHHUS PEaKUi OOMEHa,
OTIpeeNATh BO3MOXKHOCTb MPOTEKaHMsI peakliii HOHHOTO OOMEHa;
IIPOBOAMTD PEAKIIUH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMUHBIX BEIIECTB;
OIPEAEIIATh OKUCIINUTEND U BOCCTAHOBUTED;
COCTaBJIATh YPAaBHEHUS OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA;
Ha3bIBaTh (PaKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKOH peakIni;
KJaccu(pUIUpOBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM MPU3HAKaM;
XapaKTepU30BaTh B3aWMOCBS3b MEXAY COCTAaBOM, CTPOEHHEM M CBOWCTBaMU
HEMETAIIJIOB;

® [POBOAMTH OMBITHI MO MOJTYYEHHUIO, COOMPAHHUIO U M3YUYEHHIO XMMHYECKUX CBOMCTB
ra3o00pa3HbIX BEUIECTB: YIJIEKUCIOr0 ra3a, aMMHaKa;

® pAacIiO3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIbIHI ra3 1 aMMHaK;

® XapaKTepH30BaTh B3aUMOCBSA3b MEXKIY COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAIJIOB;

e Ha3bpIBaThb OpraHUYECKHE BEIECTBa MO WX (opmylie: MEeTaH, 3TaH, STHJIEH, METaHOJI,
3TaHOJ], TJIULEPUH, YKCYCHas KHCIIOTa, aMHHOYKCYCHas KHCJIOTa, CTE€apuHOBas KHUCJIOTa,
OJIEMHOBAsI KUCJIOTA, TIIF0K03a;

® OIICHUBATh BIIMSHHE XUMHYECKOIO 3arpsi3HEHUs OKPYKaIoLIeH cpeapl Ha OpPraHu3M
YeJI0BEeKa;

® TI'PaMOTHO OOpaIaThCs C BEIIECTBAMH B TOBCEAHEBHOM KU3HU

e OmpeAensiTh BO3MOXXHOCTb TMPOTEKAaHUS peaKUUid HEKOTOpBIX IpeACTaBUTENEH
OpPraHWYECKUX BEIIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJLIAMU, OCHOBaHUSIMHU, T'AJIOT€HAMM.

BbInyCKHUK MOJYYHMTBO3MOKHOCTD HAYUYHThCSH:



® BbLIABUI'aTb W MNPOBCPATH SKCICPUMCHTAJIILBHO THUIIOTE3blI O XUMHUYCCKUX CBOHMCTBax
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYMAaTh B XMMHUECKHUE PEaKIUH,
0 XapaKTepe U MPOAYKTaX Pa3IMUYHbIX XUMUYECKUX PEAKLIHIA;

® XapaKTepH30BaTh BEIIECTBa IO COCTaBYy, CTPOCHHIO U CBOWCTBaM, yCTaHaBIUBATh
MPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKY JaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;

® COCTaBJIATH MOJICKYJISIPDHBIC U ITOJHBIC MOHHBIC YPABHCHUS 11O COKPAIICHHBIM MOHHBIM
YpaBHEHUAM,

® IIPOrHO3UPOBATH  CHOCOOHOCTH  BEIIECTBA  MPOSIBISTH  OKUCIUTEIbHBIC — WIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCICHMS SJIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

® COCTaBISATh  ypaBHEHUS  pEaklui, COOTBETCTBYIOIIUX  IOCIEI0BATEIBHOCTH
MpeBpalleHU HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

® BBIJBUTaTb U IIPOBEPATH 3KCIEPUMEHTAIbHO TMIIOTE3Bl O pe3yibTaTax BO3ICHCTBUS
pa3TUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOHN peaKIlnu;

® UCMOJb30BaTh MPHUOOPETEHHBIC 3HAHUS I SKOJOTUYECKH TPAMOTHOTO IMOBEACHUS B
OKpYXKaroIlEeH Cpese;

® UCIOJb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETCHIIUU TIPU BBIMOJIHEHUH MTPOEKTOB
U y4eOHO-HCCIEOBAaTENbCKUX 3a/ad [0 M3YyYEHUIO CBOMCTB, CHOCOOOB TMOJIy4YEHUS U
pacrio3HaBaHusl BEIIECTB;

¢ 00BEKTUBHO OILEHUBATh HH(POPMAIIUIO O BEHIECTBAX U XUMUYECKUX MPOIIECCax;

® KPUTHYECKHU OTHOCHUTHCS K IICEBAOHAYUHOM HH(OpMaLUU, HeTOOPOCOBECTHON peKiiaMme
B CPEJICTBAX MacCOBOM nHpopmanuu;

Conep:xanue yueOHOro npeamera « XuMHs» Ha YPOBHe OCHOBHOI'0 0011(ero
o0pa3oBaHus

1. IlepeoHayanbHBbIC XHMHYECKHE MIOHATHSA

Mecro xuMnu cpenn ecrecTBeHHbIX Hayk. [Ipeamer xumunu. Teno n BemiectBo. Pusznueckue
CBOWCTBA BEIIECTB. ArperaTHble COCTOSIHMS BellecTBa. MIHIuBuAyanbHble (YMCThIE) BEIIeCTBA U
cmecHu. MeTobl paszaeneHus cmecel (puinbTpoBaHHe, OTCTaWBAaHUE, BhIIIAPUBAHKE, IEPETOHKA).
dusnuecKkue U XUMUYECKUE ABJICHUS. M3MEeHeHus, MPOUCXOAAIIHe ¢ BEUeCTBaMU. XUMUYECKUE
peakuuu. IIpusHaku W yCIOBHS NPOTEKaHUS XUMHUYECKHX PEaKUUA. XHMMHUYECKHE CBOMCTBA.
XHUMHYECKHUE TIPOLIECCH] B OKPYKAIOILEM HAC MUPE.

Pabora B xumnueckoii naboparopun. CrnuproBku. [lnamst u ero crpoenue. DieKTpuyecKue
winTKA. OCHOBHBIE METO/IbI O3HAHUS: HAOII0IEHNE, U3MEPEHHUE, IKCIIEPUMEHT.

AToMbI. XUMHUYECKHUM 2JIEMEHT Kak BUJ aTOMOB. CUMBOJIBI (3HAKH) XUMHUYECKUX AJIEMEHTOB.
PacnipocTpaHeHHOCTb 3JIEMEHTOB Ha 3€MJIE U B KOCMOCE.

ATOMHO-MoJieKysgpHoe ydeHue. 3HaueHue pabot JIx. Hame-u M. B. JlomoHocoBa s
(dopMHpOBaHUS AaTOMHMCTHYECKOTO MHPOBO33peHHUs. Mosekyna Kak MeJbyaiiliasg yacTHIa
BellecTBa, 00J1a/1a10111ast €ro XMMHUYECKUMHU CBOMCTBAMH.

Xumuueckue (opmynsl. MHnekcel. BemecTBa MOJEKYJISpPHOTO U HEMOJEKYJSPHOTO
CTPOECHHSI.

3aKOH MTOCTOSIHCTBA COCTaBa BEUIECTB, MEIOIUX MOJIEKYJISIPHOE CTPOCHHUE.

Knaccudukanus Bemiects. [Ipocteie u crnoxHble BemectBa. [loHsTHe 00 amioTponuu u
QUIOTPONHBIX MoAudHKanuiax. MeTamisl U HeMeTaulbl. OpraHMyYeckHe M HEOpPraHWYecKHe
BEIECTBA.

Maccel atoMoB 1 MoJiekyJl. [ToHsiTHe 00 OTHOCUTETHHONH aTOMHOM M MOJIEKYJISIPHOM Macce.
KauecTBeHHBI W  KOJIMYECTBEHHBIM COCTAaB BEIIECTBA. DBBIYMCIEHHE OTHOCUTEIBHOU
MOJIEKYJISIPHOM Macchl BemiecTBa 1o Qopmyne. MaccoBas 10j1 XUMHYECKOTO 3JIEMEHTa B
XMMHYECKOM COEIMHEHHUH U €€ BBIUMCIIEHUE 110 (POPMYJIE€ COEAUHEHHUS.



3aKoH coxpaHeHMs Macchl BemecTB. JKu3Hb u nestenbHocTs M. B. JlomoHocoBa. YpaBHeHue
xuMuueckoi peakiuu. KosddurmenTsr. TUITBI XUMUYECKUX PEAKIIUN: COSAMHEHHE, Pa3IOKECHHE,
3aMelleHre, OOMeH.

Jemonctrpanuu. OOpa3ipl MHIMBUIYaIbHBIX BEHIECTB (METasllbl, HEMETAJIbI, CIOKHBIC
BelIeCTBa) M cMeceil (pacTBOphL,rpaHUT). Pa3neneHne cmecu MEIHOIO Kylopoca U Cepbl
pactBopenueM. I'openne maruus. Kunenue criupra. ['openue ciupra.O6pa3oBanue aMmMuaka npu
pacTUpaHUU CMECU TalleHOM W3BECTU C XJIOPUAOM aMMOHHUA. ONBITHI, JEMOHCTPUPYIOIINE
MOSIBJICHUE OKPACKU IIPY CMELIEHUH JIBYX paCTBOPOB (TaHHUHA U cyibdaTta xenesa (I1), cynsdara
Meau (1) m ammuaka, xentoi KpoBsiHOM conu u xiopuzaa xenesza (1), aurpara ceunua (II) u
nonuaa kanus, deHondrairenHa u menoudn). Moaenum HEKOTOPBIX MPOCTHIX MOJEKyn (Boja,
YIJIEKUCIBIN Ta3, KUCI0po, BOAopoA). OnbIThl, MOATBEPKAAIOIINE 3aKOH COXPAHEHUS MacChl
BEIIECTB.

JlabopaTopubie ombiThbl. 1. W3ydyenue cBoiicTB BewectB. 2. Paspenenue cmecu. 3.
Ouznyeckue SBICHUA W XUMU4eckue peakiuu. 4. O3HakomieHHe ¢ oOpa3lamMu MHpPOCTBIX U
CJIOKHBIX BelecTB. 5. OKucaeHre MeAHOM IIIaCTUHKY (IIPOBOJIOKH). 6. Pa3noxxenue manaxura. /.
BzaumopeiicTBue kene3a ¢ pacTBOPOM METHOTO KyIopoca.

2. Kucaopoa. Oxkcuabl. BajieHTHOCTD

Kucnopon — XxuMuuecKuid »dJIeMEHT M MpocTtoe BemecTBO. O30H — aIOTpOIMHAs
Monaupukanus kuciaoponaa. Kucinoposa, ero pacnpocTpaHeHHOCTb B mpupone. dusnueckue
CBOICTBa KHCIOPOJa. XUMUUECKHE CBOMCTBA KUCIOPOAA: B3aUMOACHCTBHE C cepoil, pochopom,
yriaeM, BOJOpOJIOM, HAaTpPUEM, AJIIOMHHHEM, XKEJIe30M, METaHOM, cepoBojoponoM. Hcropus
OTKpbITHS Kucinopoda. [lomyuenue xucinopoga B nmaboparopun (pas3iiokeHHEM OepTOJIETOBOU
COJIM, MEpPOKCUAA BOAOPOJA M IEpMaHIraHaTa Kajus) U B IpOMbIIIIEHHOCTH. KadecTBeHHas
peakiusi Ha ra3oo0pasHbiii kuciopod. [Ipumenenuwe kucnoponaa. Ilonarue o karanuze u
KaTajau3aTopax.

Banentnocts. CoctaBnenue ¢Gopmyn mo BajieHTHOCTH. CTpykrypHble (hopmynbl. OKCHIBI
METaJIJIOB U HEMETAJIJIIOB.

Boznyx — cmech rasos. Cocras Bo3ayxa. Beigenenue xucnopona u3 Bo3ayxa. [lonstue o
OyraropoHBIX (MHEPTHBIX) razax. TOKCHYHBIE BelIecTBa B BO3ayxe. ['opeHue BelecTB Ha
Bo3ayxe. ['oproune Bemecrsa. TemnepaTtypa BocninaMeHeHUs. MeaJIEHHOE OKUCIIEHHE.

[IpoGnema Ge30macHOro MCIOJIL30BAHUS BEIIECTB M XMMHUYECKUX peaklui B OBCEIHEBHOMN
JKU3HU. bpITOBas XuMHuueckas rpaMOTHOCTh. TymieHne noxapos. OrHETYIINTED.

Hemoncrpaunu. HanomHenue raszomerpa KUCIOpPOAOM. Moaenu MOJIEKYJ  BOJIBI,
YIJIEKUCIIOTO Ta3a, BOAOPOJa, KMCIOpoaa, MeTaHa, aMmmuaka. ['opeHue yris, cepsl, pocdopa u
xeresa B kuciopoae. [Iprems! TylieHus niaMmeHu.

JlabopaTopHusie onbIThI. 8. [lonydueHne kucaopoaa pasioKeHHUEM IEPOKCHIA BOJLOPOAA.

3. Bonopoa. Kuciorsl. Coan

Bonopon — XuMHYECKHl 2JIEMEHT U MPOCTOE BEIIECTBO. PacnpocTpaHEeHHOCTh BOAOPOJA B
npupoje. Puzndeckue cBoicTBa Bojmopoaa. [lomyuenue Bogopona B maboparopuu. Bomopos —
B3pBIBOOIIACHOE BellecTBO. KauecTBeHHass peakuuss Ha ra3oo0pasHblii Bojopoj. Mcrtopus
OTKPBITHS BOIOpOa. XMMHUUYECKHE CBOMCTBA BOOPO/A: B3aUMOJIEHCTBIE C KUCIOPOJOM, CEPOH,
XJIOPOM, OKCHJIaMH M€ M CBHHLIA. Mephl 6€3011acHOCTH MpH padboTe ¢ BogopoaoM. [Tonyuenue
BOJIOpOJia B poMmblieHHOCTH. [IpuMmenenue Bonopoaa. [lonstue o psizie akTUBHOCTH METAJLIOB.

Kucnotsl. Knaccudukanusa. Homenknatypa. Heopranuueckue M OpraHMYECKHE KHUCIOTHI.
beckucinopoaHsie 1 KUCIOPOACOAEpKaUE KUCTOThl. KHCIoTHBINA 0cTaTOK. OCHOBHOCTH KHCIIOT.
OnHo-, IByX- U TPEXOCHOBHBIE KUCIOTHL. PU3HUECKUE CBOMCTBA KUCIOT. XMMHYECKHE CBONCTBA
KHUCJIOT: B3aUMOJICHCTBHE C THAKTUBHBIMU MeTajulaMu. [IpencraBieHre o0 KHUCIOTHO-
OCHOBHBIXMHJMKaTOpax. MI3MeHeHne OKpacku MHIMKATOPOB B PA3JIMUHBIX CpeAax.

Comu (cpennne). CocraBnenue Gpopmy coneir. Homenknarypa. @u3ndeckue CBOMCTBA COJEH.
Kpucrannoruapartel. XMUMHUECKHE CBOWCTBA COJIEH: B3auMoIelicTBUE ¢ MeTailaMu. [[puMenenne
COJICH.

KucnoTHble OKCUABI UM aHTUAPUABI KUCIOT. B3aMoaeiicTBIE KMCIOTHBIX OKCHIOB C BOIOM.



Jemoncrpanuu. [lonydyenne Bonopoaa B annapare Kunna, ropeHue Bogopoja Ha BO3IyXe.
BoccranoBnenne okcuma Metaimia  BOAOpoAOM. B3peiB  rpemydero rasza.  OOpasibl
HEOPraHWYECKUX M OpPraHUYECKUX KHUCIOT. JlelicTBME KHUCIOT Ha WHAUKATOpPbL. Mepbl
Oe3omacHOCTH Mpu padoTe ¢ kucaoramu. OO6pa3ibl pa3iuuHbIX colieil. O0e3BOKHMBaHNUE MEAHOTO
Kynopoca. Bzaumoneiicteue okcuna dpocdopa (V) ¢ Bogoi.

JlaGopaTropHuble onbIThl. 9. B3aumoneiictBue kucior ¢ wmeramiamu. 10. Ilomyuenue
BOZIOpOJa M u3ydeHue ero coicTtB. 11. Boccranosnenue oxcunma menu (1) Bomopomom. 12.
O3HakoOMJIEHUE CO CBOWCTBAaMU COJITHOM U CEPHOU KUCIIOT.

4. Bona. PacTBopbl. OcHOBaHus

Bona B mnpuponme. KpyroBopor Boael B mnpupone. Dusznueckue CBOWCTBA BOJBI.
['urpockonnuHocTs. MuHepanbHble Boabl. [leperonka (quctuminsanus) Boasl. JuctunnupoBanHas
U J€MOHM30BaHHasABo1a. OuncTKa BoAbl. CTOYHBIE BOJIBI.

PactBopel. Bona kak pactBoputenb. PacTBopuMOCTh BemiecTB (TBEPABIX, >KUIKHX U
ra3oo0pasHbix) B Bojae. Kiaccudukanus BelmECTB IO pPaCTBOPUMOCTH. 3aBUCUMOCTH
pacTBOpUMOCTH OT TemmepaTypsl U JjaBiueHus. KoHueHTpauus pactBopoB. MaccoBas moist
pacTBOpeHHOro BemiecTna. [[puroToBienue pacTBOpoB.

XUMHYECKUE CBOMCTBA BOJBL: PEAKIIMM C HATPUEM, JKEIE30M, OKCHIOM KaJIbLIUsl, OKCHJIOM
yraepoaa (IV), okxcumom ¢ocdopa (V). DOnekrponus Boabl. [lodydeHwe KUCIOT TpU
B3alMOJICHCTBUM OKCHJIOB HEMETAILJIOB C BOJOM.

[Tonsitre 06 ocHoBanusx. [loxydyeHnue menoueld mpu B3aUMOJEHCTBUH C BOAOK

AKTUBHBIX METAUIOB WM uX okcuaoB. OcHoBanus. Knaccudukamms. Homenkiarypa.
®usnueckue cBoiictBa ocHoBaHuil. lllenoun u HepacTBOpuMble B Boje ocHOBaHusl. [lomyuenue
OCHOBaHUH. Pa3yoxeHune HepaCTBOPUMBIX B BOJEC OCHOBAaHMM Ipu HarpeBaHuu. [IpumeHeHue
ocHoBaHuH. [IpaBuna 6e3omacHON paObOTHI C MIETOYAMH.

JNemoncrpanuu. Ileperonka Boxmpl. YBenuueHHe oOObEMa BOJBI TPH  3aMEp3aHHU.
PacTBopenue okpaiieHHO# conu (MEIHOTO KyImopoca, XJIOpHU/Ia HUKeNs, IepMaHraHaTa Kajaus) B
BOJIE.

3aBUCUMOCTh PAacCTBOPUMOCTH COJIM OT TeMIlepaTypbl. BplllajeHne KpUCTaIOB MpHU
OXJIQXKJIEHUM HACBIIIEHHOTO pPAacTBOpa (HUTpaTa Kajiks, aJllOMOKAJIMEBBIX KBacCLOB, HOJHA
csuHIa (II) («3o10T0M 70XK1BY»)). PacTBOPUMOCTH criupTa, aleToHa, CEPHOI KUCIOThI, OEH3MHA U
YETBIPEXXJIOPUCTOrO yriiepona B Boje. B3aummoneilicTBue HaTpus ¢ BOJOM. B3ammonelicteue
BOJITHOTO Tapa ¢ kene3oM. ['amenue u3Bectu. PasnoxkeHue Boabl (pacTBopa cyib(ara HaTpUs)
AIIEKTPUYECKUM TOKOM. Mephl 6€3011acCHOCTH MpHU paboTe ¢ IIeI0YaMHu.

JlabopaTopHusblie onbIThl. 13. PacTBOpUMOCTE TBEpABIX BELIECTB B Boje. 14. 3aBUCMMOCTD
pacTBOPUMOCTH Ta30B OT TemmepaTypbl. 15. O3HakomiIeHHE €O CBOWCTBaMH Iejoueu. 16.
Herunparanus ruapokcuna meau (I1).

5. O60011eHHe CBeIeHUIT 0 BaKHEHIIMX KJIaccaX HEOPraHMYecKuX coeIMHeHu i

Oxcuapl. Knaccuduxanusa. Homenknarypa. dusnyeckue cBoiicTBa OKCHIOB. XUMUYECKHE
CBOMCTBA OKCHJIOB: B3aHMOJICHCTBHE C BOJIOM, KHCJIOTaMH M OCHOBAaHHUSIMH, B3aMMOJICHCTBHE
ME/1y KHCIOTHBIMU M OCHOBHBIMHU OKcHJIaMH. [loydeHne 1 mpuMeHeHne OKCHIOB.

KwncmoTel. XuMHUecKkHe CBOWCTBA KHCJIOT. B3aMMOJEHCTBHE C OCHOBHBIMH OKCHIAMH,
OCHOBaHUSIMU U coisimu. [lonydyenne u npUMeHeHne KUCIoT.

OcHoBaHusl. XMMHYECKHE CBOMCTBA OCHOBAHUI: B3aUMOJEHCTBUE C KUCITOTHBIMUA OKCHJIAMH,
KHCIIOTaMU U coJiiMH. Peakuiust HeMTpaau3aiuu.

Comu. Knaccudukanus. Homenknarypa. [lonyuenue coneii. XuMudeckue CBOWCTBA COJICH:
peaklMu ¢ KUCIOTaMU, LIEI0YaMU U APYTUMH CcOJsIMU. [IoHSTHE O KUCIIBIX U OCHOBHBIX COJISIX.
VYcnoBus nporekaHus peakuii oOMeHa B BOJHBIX pacTBOpax.

['eHeTnyeckass CBs3b MEXIy BaXHEMIIMMU KilaccaMH HEOPraHWYECKUX COEIMHEHUH.
Knaccudukanus Heoprannyeckux BemiecTB. [loHsTHe 0 Merauiomaax, ruipuiax, kKapoumaax,
CUJIMIUAX, HUTPUAaX, MEPOKCUIaX.

JleMoHcTpanuu. 3HAKOMCTBO C OOpaslaMu OKCHIOB. XWMHUUYECKHE CBOMCTBAa PacTBOPOB
KHCJIOT, CoJIed U 1enoden. Peaknusa HeWrpanuszauuu. BzanmoaencTeue okcuia Meau ¢ CEpHOU



KuCIoTON. B3aumoeiictBue kapOoHaTa Maraus ¢ cepHoi KuciaoToi. OcaxieHue U pacTBOpEHHE
OCaJIKOB COJIE U HEPACTBOPUMBIX THAPOKCHUIOB.

JlaGopaTopubie onbIThl. 17. O3HakomiieHue ¢ oOpasmamu okcumoB. 18. Peakmms
HerTpanm3anuu. 19. BzauMoaeicTBe OCHOBHBIX OKCHUIOB ¢ Kuciaoramu. 20. Peakuun oOMeHa B
BOJIHBIX PacTBOpax.

6. Ilepuoguyeckuii 3akon u Ilepuoauveckass cucreMaxumMudeckux 3jaementos /. HU.
MenaeneeBa

[lepBble TOMBITKH KJIACCU(UKAIIMM XUMHUYCCKHUX JJIEMEHTOB. [PYIIBI 3JIEMEHTOB CO
CXONHBEIMH CBOHCTBAMHM: IIEIIOUYHBIC METAJUIbI, IICI0YHO3EMEIIbHBIE METaJIbl, TIaJOrCHBI,
XaJbKOT€HBI, 0JIaropoHbIe (MHEPTHBIC) Ta3bl. AMGOTEPHBIC OKCUIBI i THIPOKCHIBI.

OcHoBbl KMaccudukaru xumuaeckux 3nemMenToB . . Menneneesa. [lepuonnyeckuii 3aKoH
. Y. Menneneea. [lepuoanyeckas cucrema xumudeckux siaeMeHtoB [[. M. MeHneneeBa kak
€CTECTBCHHOHAYYHAs KJIacCH(PHUKAIUI XUMHUECKUX 3JIeMEHTOB. [1OpsSIKOBBII HOMEp 3JIEMEHTA.
Crpykrypa Ilepuoguueckoil cucteMbl xumudeckux snemeHToB . M. MenneneeBa: nepuojbl
(Manple u OousiblliMe), TPYNIBl M HOArpyNIbl (TJIaBHble U M0OOYHbIE). KOpOTKM M AIUHHBIN
BapuaHThl [lepuognueckoii cuctembl xumuueckux 3nemMeHToB /1. 1. Menneneesa. JlantaHouasl u

AKTHHOHIBI.

Hayunsiii nogsur JI. . Menneneesa. [Ipeacka3anue cBONCTB €11€ HE OTKPBITHIX JIEMEHTOB.
3nauenue Ilepuonuueckoro 3akona J[. M. MenneneeBa. JXusup u nesarensHocts JI. U
Menneneena.

JemoncTpauuu. Komnekiusi rajoreHoB, XajdbKOT€HOB, IIEJOYHBIX U IIEIIOYHO3EMEIbHBIX
MetasuioB. [lonydyeHne rTuIpoKCUIOB LIMHKA U MEIH, UX OTHOLICHHUE K KUCIOTaM U OCHOBAHUSM.
[Tomy4yeHue OKCHI0B HEKOTOPHIX FJIEMEHTOB 3-TO MEpUO/a U3 MPOCTHIX BEIIECTB, PACTBOPEHUE UX
B BOJIC U UCIILITAHKWE PACTBOPOB UHAUKATOPAMH.

JladopaTropHuble onbITh. 21. [lonydyeHue ruipoKcuia MMHKA U U3YYCHHE €T0 CBOMCTB.

7. Crpoenne atroma. CoppeMenHasi popmyaupoBka Ilepuoanyeckoro 3akona

Snpo aroma. DieMeHTapHbIE YACTHIIBI: TPOTOHBI, HEUTPOHBI M AJIEKTPOHHI. [lnaneTapHas
MO/IeJIb CTPOCHUS aTOMA.

N3oTonbl. dusnueckuii CMbICI MOPAIKOBOIO HOMEpa XUMHUECKOro ieMenTa. CoBpeMeHHast
dbopmynupoBka [lepuonnyeckoro 3akoHa. PagunoakTHBHBIE U30TOIBI (PaAUOHYKIIUIBI).

[Tpupona s31eKTpoHA: CBOMCTBA 4YacTULbI M BOJIHBI. ATOMHas OpOUTab U 3JIEKTPOHHOE
obmako. S-, p-, d-, f-opburamu. dopma S- u p-opbutaneii. DHEPreTHUECKHIA YPOBEHb.
MakcumManbHOE YKCIO AJEKTPOHOB HAa JHEPreTHUECKHX YPOBHSX (EMKOCTh IHEPreTUYECKOTO
ypoBHS1). Pactipenienenne 31eKTPOHOB B AJIEKTPOHHBIX CIOSX aTOMOB XUMHUYECKHX 2JIEMEHTOB 1—
3-ro mepuooB. XapaKTePUCTHUKA MEePBBIX JBAANATH XUMHUYECKUX JICMEHTOB Ha OCHOBAHUH HX
nonoxkeHus B [lepronnueckon cucreMe xumuuyeckux anemMeHToB 1. . Menneneesa u crpoeHust
MX aTOMOB. BaneHTHBIE AIEKTPOHBI.

Meramnel 1 HeMetaiuiel B [lepuonnueckon cucremMe XuUMUYecKux dneMeHtoB [[. H.
MenneneeBa. [lonstue o0 MoHe (KaTMOHE, aHMOHE). 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB
aTOMOB XMMHYECKMX DJIEMEHTOB Ha OCHOBE moJiokeHus B Ilepmommueckoit cucreme /[[. .
MeHnzeneeBa U CTPOEHUSI aTOMa. DJIEKTPOOTPULIATEIBHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB.
N3MeHenue paaunyca aToMa, 3JIEKTPOOTPULATEIBHOCTH, METAJUIMYECKUX CBOMCTB B IEPUOAAX U
IJ1aBHBIX MOATPYIIIAX.

8. Xumuueckas cBA3b

XuMu4ecKasi CBSI3b. DHEPIUsi XMMHUYECKON CBS3U. YCJIOBUSA BO3HHKHOBEHHS XUMHUYECKOM
CBs13M 10 JIproucy.

KoBanentHast cBa3b. OnuHapHas, ABOMHAs W TPOWHAs XUMHUYECKas CBsI3b. MeXaHU3MBbI
o0pa3oBaHUsl KOBAJICHTHON CBsI3M: OOMEHHBIH W JOHOpHO-akuenTopHeii. [lomspHas wu
HETOJIIpHAsT KOBAJIGHTHas CBA3b. [lonsipHocTte Monekynwl. [lonstue o aunose. JlinHa
XAMHUYECKOM CBsA3UM. HampaBiaeHHOCTh KOBAJIEHTHOM CBsA3W. BaneHtHwlid yron. I'eomerpus
MOJIEKYJI. DJIEKTPOHHBIE APhl XUMUYECKOW CBSI3M, HEMOAECIEHHBIE DIEKTPOHHBIE TTaphI.



Nonnas cBsa3b. Koopaunanuonnoe uncino. CBOMCTBA BEIIECTB ¢ MOHHOM CBsi3bro. OTinyne
MOHHOW M KOBAJICHTHOM CBSI3U.

Meramnnueckas cBa3b. CBOMCTBA METAILIOB, OOYCJIOBIIEHHBIE METANIMUECKOM CBS3bIO.

BanentHOCTh U cTeneHb okuciaeHus. OnpeaeseHne CTeNeH OKUCICHUS] aTOMOB XUMHUYECKHUX
AJIEMEHTOB B COCJIMHEHUSIX.

Crtpoenue TBepabix BemiecTB. Kpucrammueckue u amopdubie BemiectBa. [lonstue o
KPUCTAJUTMYECKON permieTke. THUIbl KPUCTAIUIMYECKUX PEIIETOK (aTOMHAasi, MOJICKYJIsSpHasd,
WOHHAs, MeTajinyeckas). 3aBUCUMOCTh  (DM3MUECKHX CBOMCTB  BEIIECTB OT  THUIIA
KPUCTAJUIMYECKOU PELICTKH.

JeMoHcTpanuu. Mozenu MoJeky (BOIbl, YIJIEKHCIOT0 U CEPHUCTOIO ra30B, EHTAaXJIOpUIa
docdopa, rekcadpropuma cepbl). OOpa3lbl HMOHHBIX W  KOBAJICHTHBIX  COCJIMHCHUMU.
Kpucrannnueckass pemieTka XJjaopuja HaTpus U XJopuja Le3us. Moaenu KpUCTauIMYecKHX
PEIIETOK KOBAJCHTHBIX U HOHHBIX COCIMHEHU.

JlaGopatopHble onbIThl. 22. CocTaBieHue Mojiesieid MoJiekyl. 23. Bo3ronka noja.

9. (1) Crexmomerpusi.

KosmuecTBeHHbIE OTHOLICHUSI B XUMMU

Monbs — eauHHIA KOMuecTBa BemecTBa. Yucno Aoraapo. MossipHas Macca.

BriBon dopmynel coequnenus. [Ipocreiiinas (smnupuyeckas) 1 MOJIeKyasipHast popMyIibl.

3akoH ABoraapo. MonspHslii o0beM raza. HopmanbHble W CTaHAApPTHBIE YCIIOBHUS.
AOCOmI0THAS M OTHOCUTENIbHASI INIOTHOCTH Ta30B.

Pacuersl o ypaBHeHUsIM peakuuii. Beruucnenue macchbl, 00beMa WM KOJIMYECTBA BELIECTBA
M0 U3BECTHOM Macce, 00beMy WM KOJIMYECTBY BEIIECTBA OJJHOTO M3 PEareHTOB WM MPOAYKTOB.
Pacuersl 00bEMHBIX OTHOIIEHUW Ta30B B XUMHUYECKHX pEAKIUAX. BbIUMCIIEHHE KOJIMYeCTBa
MOJIEKYJI [0 U3BECTHOMY KOJMYECTBY BEIIECTBA.

Pacuemvr no ypaemenusm peakyuii 6 cinyuae, K020a OOHO U3 GeWeCmM8 HAXOOUMCS 8
Hedocmamke.

Brruncnenne maccbl OJHOTO M3 MPOAYKTOB PEAaKIMU M0 Macce pacTBOpa, COJAEPIKaIIEro
ONpPEIETCHHYIO JOJI0 UCXOAHOTO BEIIECTBA.
BeIXox npoaykTa XUMHUYECKON PEaKLIMM, €ro pacyer.

JemoncTpanun. [lokaz HEKOTOPBIX COEAMHEHUH KOJMYECTBOM BeIIECTBA 1 MOJb.
JleMoHCTpalyst MOJISIPHOTO 00bEMa HAEAIBHOTO rasa.

10. (2) Xumuueckas peakiusi

Teopust >JIEKTPOIUTHYECKON IUCCOMMAIMU. ODJIEKTPOJUTHI U HEIIEKTPOIHUTHL. MOHBIL
Karvonst u anuonsl. IloHdatne o ruzapatupoBaHHOM uHoOHe. KpucrammoruapaTel. ODHeprus
KPUCTaJUIMYECKOU

PELIETKU.

Hucconmanusi KHCIOT, cojied U ocHoBaHWi. OmnpenereHnue KUCIOT, OCHOBAHUM U COJEH C
TOUYKH 3PEHHUS TEOPUH DIEKTPOIUTHUECKON aucconuanuu. FIoH riApoKCOHUs, ero o0pa3oBaHHUe.

Oco0eHHOCTH TUCCOIUAIIMA MHOTOOCHOBHBIX KHCIIOT. J{Mcconuanust KUCIBIX COJIEH.

CunpHbIe U ci1a0ble AIeKTPONUThL. CTeNeHb UCCOIUAITIH.

Kucnornocts cpenpl. Bomoponsbslii mokaszatens. OnpeneneHre KHCIOTHOCTH CpPelbl ¢
MOMOIIbI0 UHANKATOPOB U pH-MeTpoB.

Peakiiuu moHHOTO OOMEHA U yCIIOBUS UX TTPOTEKAHUSI.

XUMHYECKHUE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAUHEHUHM B CBETE
MIPEACTABICHHUH 00 AJICKTPOTUTHIECKOMN TUCCOIIUAIIAH.

T'uoponus coneu. I'uoponus coneil, 06pa308aHHbIX CIAOLIM OCHOBAHUEM U CUTLHOU KUCLOMOU,
C1aboll KUCIOMOU U CUNbHBIM OCHOBAHUEM, C1abol KUCI0mou u ciabvim ocnosanuem. Peaxyus
cpedbl 80OHBIX pacmeopos cone. Qopamumblii U HeOOPAMUMBLL 2UOPOIU3 COELL.

OKHUCIATENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIEHUS W BOCCTAHOBIICHUS.
Oxkucnurens. BoccranoButens. CocTaBieHUE YpPaBHEHUHOKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuii. PaccranoBka K03((GUIIMEHTOB B ypaBHEHUSAX OKUCIH- TEIbHO-BOCCTAHOBUTEJIBHBIX
peaKIuii METOZ0M AJIEKTPOHHOTO OalaHca.



Xumuueckue ucmounuxu moxa. I anveanuueckuil snemenm. D1ekmpoovl (Kamoo u aHoo) 8
2aNbBAHUYECKOM dNeMeHme.

DNEKTPOXUMHUECKUN PsiJl HAPSHKEHUI MeTaioBOaeKTpoiau3. [Ipoueccsl, porekaromye Ha
KaToJZle U aHOJE MU uIeKTpoause. [IpuMeHenne a1eKTpon3a B IPOMBIIIICHHOCTH.

TermmoBoit 3¢ ekt xumuueckoil peakiuu. [loHsATHE O TEepMOXUMHH. TepMOXUMUYECKOE
YPaBHEHHE. JK30- U SJHIOTEPMUYECKHUE peaKuU. PacueTsl 10 TEPMOXUMUYECKOMY YPaBHEHUIO:

pacyeT KOJIMYEeCTBAa TEIUIOTHI IO Macce, KOJUYECTBY BEIIECTBA WM O0OBEMY HCXOJHOTO
BELIECCTBA.

ITonsiTHE O CKOPOCTH XUMHUYECKOM peakiuu. PakTopsl, BIUAIOIINAE HA CKOPOCTh XUMHUUYECKOU
peakuuu. Katanuzatop u uHruéurop. IloHsTHe 0 KaTaIMTHUECKUX PEAKLUAX.

Ionsmue 06 obpamumvix peaxyusx. Xumuyeckoe paenogecue. Pakmopuvl, rusiowue Ha
xumuyeckoe pasnosecue. [lpunyun Jlelllamenve. Cmewenue xumuuecko2o pagHo8ecus.

Knaccugukanus XMMUYECKHX PEaKIMid M0 Pa3IMYHbIM IpPU3HAKaM: [0 YHUCIY U COCTaBY
UCXOJIHBIX M 00pa3yroluXxcs BEUIECTB; 10 U3MEHEHUIO CTETIEHU OKHUCIICHUS aTOMOB XUMHUYECKUX
AIIEMEHTOB; MO TEIUIOBOMY 3P QEKTy, IO MPU3HAKY 00paTUMOCTH, IO HATMYHIO MIIK OTCYTCTBHUIO
KaTajau3aTopa.

JleMoHCcTpanum. DJIEKTPOIIPOBOIHOCTD BOJBI U BOJHBIX PACTBOPOB Pa3IMYHbIX COCTUHEHUN.
OnpeneneHue KUCIOTHOCTU Cpelbl MPU MOMOIIM YHUBEPCAJIBHOIO MHIuKaropa u pH-merpa.
Paznoxenue nuxpomata aMMOHMS («BYJIKaH»). MeIHO-IIMHKOBBIN TaJbBaHUUYECKUN DJIEMEHT.
OnexkTponau3 BoJHOro pactBopa Opomuaa menu (II). Dx3orepMmuyeckue W 3HIOTEPMUYECKHE
peakuuu (TOpeHHE MarHus, pas3JIoKeHHe Manaxurta). BuusHue pa3nuyHblx (pakTOpoB
(TemmnepaTypa, KOHLEHTpalMs, CTENEeHb H3MEJIbYEeHUs TBEPAOTrO BEIIECTBA) HAa CKOPOCTh
B3aUMOJICUCTBUS LIMHKA C COJIITHOW KHCIOTOW. BimsHMe Karamm3atopa Ha CKOpPOCTb PEAKLUU
pa3I0XKeHUs MEepOKCUAa BoAopoJa. BiusHue TemnepaTypsl Ha CMEILIEHUE PABHOBECHUS PEaKLIUU
JUMEpU3alK JUOKCH/Ia a30Ta.

JladopaTopubie onbIThl. 24(1)1. M3yueHue 31€KTPONPOBOAHOCTH PACTBOPOB U JIBUIKCHHUS
HMOHOB B 3JIeKTpuueckoM mosie. 25(2). CpaBHEHUE OKpacKd HMHJMKATOPOB B Pa3HBIX Cpeaax.
OmnpeneneHre KUCIOTHOCTU cpebl. 26(3). Peakimu oOMeHa B pacTBOpax 3JIEKTPOJIHUTOB. 27(4).
I'unponus coneil. 28(5). OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

11. (3) HemeTamibl

[Tonoxxenue HemetraimioB B Ilepuogmueckoil cucremexumuueckux d3nemeHtoB . U.
MenneneeBa. OcoOEHHOCTH AIIEKTPOHHOI'O CTPOeHUsI HeMeTasuioB. O0IKe CBOCTBa HEMETAIOB.

['amorensl — »aneMeHThl rnaBHoW mnoarpynnel VII rpynmel. OO6mas XapakTepucTuKa
noArpynmnsl. BosmokHbIe crenenu okucieHus. dusndeckre 1 XMMUYECKUE CBOMCTBA raJIOT€HOB.

OcoOenHoctu ¢ropa. [InaBukoBas KHUCIOTa U €€ CONM. XJIOP, €ro paclpoCTPaHEHHOCTh B
npUpojie, MojdydeHue (B MPOMBILIUIEHHOCTH M B jabopaTopuu), (GuU3MUEcCKue M XHUMHUYECKHE
CBOICTBa, MpUMEHEHHE. XJIOPOBOAOPOJ, MoydyeHue, cBoiictBa. ColisiHas KHUCIOTa U €€ COJIH.
[IpumeHeHne CoONsAHOM KHUCIOTBI W ee conel.KauecTBeHHas peakuuss Ha XJIOPHA-HOH.
Omnpenenenne noaakpaxmanoM. Ilopsaok BeITECHEHUSI OJHOTO rajloreHa APYTUM U3 PacTBOPOB
raJIOT€HU]I0B.

Cepa, ee HaxOXIEHHE B TPHUPOJE, AUIOTponus, (HU3NIECKHEe W XHUMHUYECKHE CBOWCTBA.
CepoBogopon. CepoBomopoanast kuciora. Cymbduasl. Oxcun cepsl (IV) (cepHuctsiii ras),
cepHucras kuciorta, cyiabputel. Oxcun cepbl (VI) (cepnsiit anrumpun). CepHas KHUCIIOTA.
OxucnuTeNnbHble CBOMCTBA KOHLIEHTPUPOBAHHOH cepHoil kucioTbl. Cynbdatsl. [lomydenue u
NPUMEHEHHE CEepHON KHUCIOThl (0e3 TexHojormueckod cxembl). KauecTBeHHas peakuusi Ha
cynbdar-uoH. XUMHYECKOe 3arpsi3HEHHE OKpY)Kalolled cpelapl OKcHIaMu cepbl. KucimorHble
JTOKTH.

A30T, ero HaX0X/IEHHUE B IPUPOJIE, BAJIEHTHBIE BO3MOXXHOCTH aTOMa a30Ta. A30T KaK POCTOE
BenlecTBo. dusnueckre U XMMHUYECKHE CBOICTBa a30Ta, Mojy4yeHue, npumeHenue. [Ipobiema
cBsi3bIBaHUA aTMoc(epHoro azota. [IpencraBieHue o MUHEpaIbHBIX yaoOpeHusx. Kpyrosopor
asora.



Ammuak. CTpoeHHe MOJIEKYJbl, (U3MYECKHE M XUMHUYECKHE CBOWMCTBa, moiydeHue (0e3
TEXHOJIOTHYECKON cxembl) U mpumeHeHue. Conu amMoHus. KauecTBeHHass peakius Ha HOH
AMMOHHMSI.

Oxkcunpl a3ota. A30THas KHUCJIOTAa: MoOJyueHue, (U3MUecCKhe M XHUMHUYECKUE CBOICTBa.
IIpumeneHne a30THOM KUCIOTHI. HUTpaTsl.

®dochop. benwiii u kpacHpili dochop. dPusnyeckue M XUMHUUYECKHE CBoMCTBa docdopa.
[Tomyuenue u npumeHenue (ocdopa.

Oxkcua docdopa (V) (bochoprsiii anruapun). ochopHas kuciaora u ee conu. DochopHbie
ya00peHusl.

Yranepoa. Anma3 u rpaduT — auIOTpomnHble MoAuduKauuu yriepoja. dusznyeckue u
XUMHUYECKHE CBOMCTBA yriiepoaa. AMOp(QHBIi yriepoa. AKTUBUPOBAHHBIN YTosb. A1cOpOLus.

HpesecHsriit yronbs. Caxxa. KameHHbI# 1 OypbIii yrob.

VYrapusiii raz (oxcun yriepoaa (II)), ero cBoiictBa u ¢u3noIOrMuecKkoe JeicTBue Ha
OpraHu3M.

VYrnekucnelii raz (okcun yriepona (IV)), ero mnosydeHue, cBoWcTBa M IPUMEHEHHE.
[TapaukoBbIit 5P EKT U ero nociaeAcTBUA. YTolibHas KUCI0Ta U ee coiu. KpyroBopor yriepona B
IpUpOJIE.

Kpemuuii. Okcupn kpemuust (IV), kpemHueBas kuciora u cunukarel. Crekno. Kepamuka.
Crexy0 — npumep aMop(HOT0 MaTepuaa.

JemoncTpanuu. O6pa3ibl IPOCTHIX BEUIECTB HeMeTa/uoB. [loiaydyeHue xiopa U U3ydeHHe
CBOMCTB XJIOpHOH Bojbl. ['openme docdopa u cyppmbl B xyope. KadecTBeHHass peakius Ha
XJ0puA-uOoHbL. Peakuus coenuHeHus cepbl U kene3a. [lonydyenne cepoBoaopoa U €ro ropeHue
Ha Bo3nyxe. Ocaxnenue cynbduaoB meramioB. [lomyuenune cepuucroro raza. KauectBennas
peakuusi Ha CEpHUCTHIM ra3. JleiicTBUE KOHLICHTPUPOBAHHOM CEpHOM KHCIOThl Ha MeIb M
caxapo3y. OOyrnuBaHHMe JYYMHKA KOHIIEHTPUPOBAaHHOW CepHOW KuCIOTOH. PacTBOopenme
amMmuaka B Boje («AMMuauHblii ¢oHTaHy). [lonyyeHne aMMuaka M3 XJOpPHAa aMMOHHUS U €ro
B3aMMOJIEICTBHE ¢ XJI0poBOAOPOoIoM («/IpiM Ge3 orus»). BzaumoneiictBue meau ¢ paz0aBieHHON
Y KOHIICHTPHPOBAHHOW a30THON KUCIOTOU. B3aumopeiictBue ¢hocopHOro aHTUIPUAA C BOJOM.
3HAKOMCTBO C KpPUCTAJUIMYECKMMH pelmeTkamMu rpapura u  anmasa. [lornomienue
AKTHBUPOBAHHBIM YIJIEM I'a30B U BEILECTB, PACTBOPEHHBIX B Boje. OcaxkileHne KpEMHUEBOU KHC-

JIOTHI U3 pacTBOpA CHJIMKATA.

JlabopaTopusbie omnbIThbl. 29(6). KadecTBeHHBIEe peakiuu Ha coysgHyro Kuciaoty. 30(7).
BolTecHeHHe ranoreHoB Apyr Apyrom u3 pactBopos cojeil. 31(8). M3yueHue cBOICTB cepHOM
kucnoThl. 32(9). U3ydyenue cBoiicTB BoAgHOro pactBopa ammuaka. 33(10). M3yuenue cBoHCTB
pacTBopa kapboHaTa HaTpus.

12. (4) Mertaniabl

ITonoxenne wmeraioB B llepuogmueckoit cucreme xmmuueckux oaviemeHtos JI. U
MenpneneeBa. CtpoeHue aroMoB MetayioB. O0mue cBoicTBa MeTasioB. PacmpocTpaHeHHOCTh
METAJIJIOB B IPUPOJIE.

@u3nyeckue CBONCTBA METaUIOB. XHMHUYECKHE CBOMCTBA METAJIOB: pEAKUUU C
HEMeTaJUIaMH, KHUCJIOTaMH, COJSIMH. PsJ akTHMBHOCTEH METayuioB (SJIEKTPOXMUMHUYECKUN Pl
HanpspkeHui MetauioB). CriocoObl moiydeHus MetayuioB. [lonsTue o MeTamutypruu. 3HaYeHHe
METAJIJIOB B COBPEMEHHOM OOIIECTBE.

[lenounsie Metasmibl. OOIIast XapaKTEPUCTHKA TOATPYIIIIBI.

Hatpwuii: HaxoxaeHue B npupoje, pu3nyeckne cBOMCTBa, B3aUMOJICHCTBHE C HEMETAJIJIaMU U
BO10M. OKpalIMBaHUe MJIAMEHH COJIIMU HAaTpus. [ MApOKCU HAaTpHsl, Er0 CBOWCTBA, MOIYYEHHUE U
npumenenue. [IpaBumna 6e3omacHOM paboThI ¢ THAPOKCHIOM HATPHUS.

Kanpuuii — mnpencraBUTENb CEMENHCTBA IIENOYHO3EMENbHBIX MeTauioB. HaxoxkneHue
KaJIbLIMS B Tpupoje. Meir, MpaMop, U3BECTHSIK U runc. usnyeckne CBONCTBA, B3AMMOJIEHCTBHE €
HemeTtaulaMu M Bojod. CoenmHeHus kanbuus. OKCUA M THAPOKCHA Kanblus. M3BecTs.
CrtpoutenbHble MaTepuabl: IeMeHT U 0eToH. OKpalluBaHue MJIaMEHU COJISIMHU KaJbIIMSL.



AmoMuHui. PacnpocTpaHEeHHOCTh amoMUHUSA B mnpupoge. dusmueckne M XUMUYECKHE
cBoiicTBa. AMGOTEpPHOCTh OKCHJA W THAPOKCHAA adioMuHHS. [IpuMeHeHWe alfOMUHUS.
JypamtoMHiH KaKk OCHOBa COBPEMEHHOM aBUAIUU.

Kenezo. Munepansl sxene3a. Ousnyeckrue U XUMUYECKHE CBOMCTBa (B3aUMOJICHCTBUE C
KHCIIOPOJIOM, KucioTamu, xjiopom). Coenunenus sxeneza (II) m xeneza (III) m ux cBoiicTBa:
OKCHU/IbI, TUJIPOKCUABI U coiu. KauecTtBeHHas peakius Ha woH >kenesza (III). Uyryn u cramp —
Ba)KHEHILINE CIUIAaBhI JKeJe3a. 3akajleHHas U OTHylLIeHHas ctaib. Koppo3us xeinesa.

JemoncTpanuu. KoyuleKusi NOpPOCTBIX BEUIECTB — MeTauioB. «CaTypHOBO JI€pEBO»
(B3auMo/ielicTBUE IIMHKA C pacTBOPOM HMUTpaTa cBMHLA). Koyuiekuus BaKHEWIIMX MUHEPAJIOB
MeTtauioB. BoccranoBinenue oxcuaa skenesza (III) amomuauem. BzammoneiicTBue Hatpus u
KaJIbLIMs ¢ BoJIOM. ['openne Hatpus B xiope. OkpalimBaHue IaMeHU COJISIMU HAaTPUSI U KaJIbLIUS.

Konnekuuns «ATIOMUHMN U €ro CIIaBbl». B3anMoaeicTBre amoMUHUSA ¢ BOJIOHM, pacTBOpaMu
kucaot u menoueil. Komnekmus «0Kenes3o u ero cruiaBbi». [lonyuenue jxene3Horo Kymnopoca pac-

TBOpPEHHUEM >Kene3a B cepHoil kucinorte. Okucienue rugpokcuna xeneza (II) ma Bozmyxe.
Koppo3sus xeinesa.

Jladoparopubie ombIThl. 34(11). ®usmueckue cpoiictBa MetamwioB. 35(12). CaoiicTBa
TUAPOKCH/IA HATPHSL.

13. (5) O6061IeHNe cBeleHNi 00 2JIeMEeHTAaX U HEOPraHUuYeCcKHX BellecTBax

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U IMPOCTHIX BEILIECTB B TJIABHBIX MOATPYIIIAX
U B MajbIX NEpUOJaX. 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB CJIOKHBIX COCAMHEHUMN 3JIEMEHTOB
— BBICIIUX OKCHJIOB ¥ TUJIPOKCHUIOB, JIETYUYUX BOJOPOJAHBIX COCTUHEHUM.

JMemoncrpanuu. OOpa3ipl MPOCTHIX BELIECTB — METAIJIOB M HEMETaNIOB 2-T0 U 3-TO
NEPUOOB.

JlaGopatopubie onbIThl. 36(13). CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB BOIOPOIHBIX
COEIMHEHUI HEMETAJLJIOB.

14. (6) HauagbHbIe CBe/IeHUsI 00 OPraHuYeCKUX COeTHHEeHHUsIX

[TonsiTre 06 opraHMYECKON XUMUU.

[Tonstne 00 yrueBomoponax. Mertan. IIpupogHble HCTOYHUKU —YTIEBOAOPOIOB:
IIPUPOJIHBIN ra3, HeQTh, yTOJb.

Kucnoponconepxaiue opranudeckue BemiectBa. [loHsTue o cnuprax (MeTaHON, ATaHOIM,
ITUJICHTIIMKOJIb, TIIUIEPHH), KAPOOHOBBIX KUCIOTaX (YKCYCHas, CTCAPHHOBAS)

Kupsl. YraeBos! (TI0K03a, Kpaxmall, [eJUTiI03a).

AMHHOKHUCIOTH (AMUHOYKCYCHasl KHCIIOTa). benku.

Jla6opaTopusie onbIThl. 37(14). N3yueHne cBONCTB YKCYCHOM KUCIOTHI.

Tunsl pacyeTHbIX 32124

1. Beruucnenue MaccoBOM 07U XUMHYECKOTO 3JIEMEHTA 10 (hOpMYJIe COCTUHECHHS.

2. Pacuer MaccoBO# 4071 PaCTBOPEHHOIO BEIIECTBA B PACTBOPE.

3. YcraHoBieHHe mpocTerineit ¢GopMyibl BEMECTBa MO MAacCOBBIM JOJISIM XHWMHYECKHX
AJIEMEHTOB.

4. Pacuet MOJIIpPHOM MacChl BEIIECTBA.

5. BoluncneHusi Mo XMMHYECKUM YPaBHEHHUSM KOJIWYECTBAa, 00bEMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00bEMY, MACCe PEareHTOB WK MTPOTYKTOB PEAKIIUH.

6. Boluncienne OTHOCUTENBHOM MIIOTHOCTH OJJHOTO T'a3a Mo IPyromy rasy.

7. Beraucnenue KomuecTBa MOJIEKYI IO U3BECTHOMY KOJIMUYECTBY BEIIECTBA.

8. Pacuemvl no ypaemenusm peakyuu 8 ciyyae, Ko20a OOHO U3 Geujecms HAXO0OUmcs 8
Hedocmamke.

9. BprunciieHre Macchl OAHOTO M3 MPOAYKTOB PEAKIMU MO MAacce pacTBOpa, COACPIKAILIETO
ONPEAEIICHHYIO JIOJIK0 UCXOHOTO BEIIECTBA.

10. PacueTt BpIXx0oAa NpOAYKTa XUMHUYECKON pEaKIIIH.

Tembl npakTHYecKHUX padoT



1. IlpaBuma Oe3omacHOCTH MpU paboTe B XUMHYECKOW J1abopaTtopuu. 3HAKOMCTBO C
71a00paTOPHBIM 000PYIOBAHUEM.

2. OuucTKa 3arpsA3HEHHON TOBapEHHOM COJIU.

3. IlonyyeHue U CBOMCTBA KUCIOPOIA.

4. IlpuroToBiieHUE pacTBOPa C 33JaHHON MacCOBOH J10JIE paCTBOPEHHOIO BELIECTBA.

5. DKcrnepuMeHTalIbHOE pelIeHHEe 3a/ad Mo TeMme «l'eHeTHYecKue CBSI3U MEXIy KilaccaMu
HEOPraHUYECKUX COCIUHEHUI.

6 (1). OxcriepuMeHTaIBbHOE PellIeHUE 3a7a4 0 TeMe «DIIEKTPOIUTUYECKAs TUCCOLHALINS.

7 (2). [lonyyenne aMMuaKka U U3y4€HHE €T0 CBOMCTB.

8 (3). [NonyuyeHne yriIeKUCIOro ra3a ¥ H3y4eHue ero CBOMUCTB.

9 (4). DxcniepuMeHTaIBHOE peleHue 3a1ad no reMe «Hemeramibiy.

10 (5). DxcnepuMeHTANBHOE PENICHUE 3aa9 110 TeMe «MeTalTb.

TemaTnueckoe IVIAHUPOBaHUE MpeaMeTa « XHUMUD)
8 knace, YMK B.B. Jlynnna

Koan4yecTBO 4acos,

Tema OTBOAMMBIX HA
OCBOEHHE TEMBI

Tema 1. IlepBoHauanbHble XUMHUUECKHUE OHSTUS 16
Tema 2. Kucnopoa. Oxkcusl. BageHTHOCTb. 7
Tema 3. Bonopoa Kucnotel. Conu. 7
Tema 4. Bona. PactBopsl. OcHOBaHMS. 8
Tema 5. O0o0mIeHNE CBEICHUN 0 BaXKHEUIIINX KJIaccax 11
HEOPraHWYECKUX COCIUHEHUI
Tema 6.1lepnonnuecknii 3ak0H
u [lepuonnueckas cucrema XUMHU4eCKuX 35eMeHToB . 1. 5
Menpaeneena
Tema 7.Ctpoenue atoma. CoBpeMeHHast popMyIupoBKa 6
Ilepnonueckoro 3akoHa
Tema 8. XumMudeckas CBA3b 8
Htoro 68

TemaTnuyeckoe NJIAHUPOBaHUE MpeaMeTa « XUMUD)
9 kaacc, YMK B.B.JlyHuna

Koan4yecTBO 4acos,

OTBOAMMBIX HA

Tema
OCBOCHMEC TEMbI

Tema 1. CTCXI/IOMCTpI/ISI. KonnuecTBeHHBIC OTHOIIICHUS B XUMHUU

10
Tema 2. XuMHUeCKUE peakiuu 17
Tema 3. Hemerannnl 22
Tema 4. Metaiibl 9
Tema 5. O0o01meHe cBeACHUI 00 AIEeMEHTaX U HEOPTaHUYECKUX 4
BEIIIECTBAX.
Tema 6. HauanpHbie cBeicHUST 00 OpraHUYECKUX COCTMHEHUSX 4

Hroro 66
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