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Pabouas mporpamma yuyeOHOI0 Kypca
Xumus (yriyOnEHHBIN YPOBEHb )

10-11 kmaccsl
Cpoku peaiu3aluu:

2022-2024 ron

CocCTaBUTEIND:

Terepuna Hagexxna EBrenneBHa,
YUUTEIIb XUMUU

r. Beaukuit YcTior



Beenenue

PabGouas mnporpamma mno ywyeOHOomMy mpenmery «Xumus 10-11  kmace
(yrnyOn€éHHBIN ypOBEHB)» pazpaboTaHa B COOTBETCTBUH C HOPMATUBHBIMU aKTaMH:

®enepanbubiii  3akoH  oT 29.12.2012 No 273-@3 «OO6 oOpa3oBaHuu B
Poccniickont @enepannm.

npuka3 MunucrepcrBa oOpa3zoBaHus M Hayku Poccuiickoit ®denepauum oT
17.05.2012 Ne 413 «OO0 yTBepxkaeHUU (PeAepaTbHOTO TOCYJIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEIHEro o0Iero oOpa3oBaHUs» (C MOCIETYIOUMMU
HU3MEHEHUSIMU );

npuka3 Munmnpocsemenuss Poccun ot 18.05.2023 N 370 «O6 yTBepkaeHUn
benepanbHO 00pa3oBaTEIBLHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 0OPa30BaHUS»;

[Ipukaz MunucrepctBa mnpocsemeHuss P® ot 20 wmas 2020r. N 254
"O0 yTBepxaeHUU (denepalbHOrO0 MepeyHs y4YeOHMKOB, JOMYIIEHHBIX K
WCIIOJIb30BAHUIO TIPU  pealM3aluyd HMEIOIUX TOCYJapCTBEHHYIO aKKpEAUTALIUIO
00pa3oBaTeNbHbIX MPOrPaMM HayaJdbHOTO OOLIEr0, OCHOBHOI'O OOILEro, CPEIHEro
oOmero 00pa3oBaHUsI OpraHU3AlMSIMH, OCYIIECTBISIOMUMHU 00pa30BaTEIbHYIO
JCSATEIBHOCTH"(C MOCIIeYOIMMA U3MEHEHUSMH 1 JIOTIOJTHEHUSMH )

[Tucemo MunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit denepanuu ot 28
okTs10pst 20151 Ne08-1786 «O pabounx mporpammax yueOHBIX IPEAMETOBY;

Konuenuust mnpenonaBanus y4eOHOro mpeamera «XuMus» (yTBEpKIeHA
pemienuem Komterun MunucrteperBa mnpocBenieHuss Poccuiickoit  @epepanuun
[Tpotokomn ot 3.12.2019r NelIK-48H);

[Tonoxenue o pabodyeil mporpamMme y4eOHOTO TpeaMeTa, Kypca, TUCHUTLITHHBI
(momynst) MBOY «COIL Nelc yrimyOin€HHBIM U3yYE€HUEM OTIETBHBIX MTPEAMETOBY.

IIporpamma no YMK B. B. Epemuna, H. E. Ky3emenko, A. A Jlpo3nosa, B.
WN. Tepenunna, B. B. Jlynauna. 2017 r.

PaGouas nporpamma oOecrnedyeHa  ydyeOHMKaMH, BKJIIOYEHHBIMU B
(denepanbHbIl  MepeYeHb  y4eOHUKOB,  PEKOMEHJOBAHHBIX  MUHHUCTEPCTBOM
oOpazoBanus 1 Hayku Poccuiickoit denepanuu K UCMOIB30BaHUIO B 00Pa30BATEILHOM
nmporecce B 00IIe00pa3oBaTENbHBIX YUPESKIACHUAX. YUeOHUK: Xumus (yriryOJeHHBINA
ypoBenb). Epemun BB., Ky3smenko H.E., Tepenun B.U. u ap.-M.: Jlpoda, 2022

[IporpamMmmoit Ha U3y4eHNE XUMUU OTBEAECHO:

* B 10-m kacce otBogutcst 136 yacoB (4 yaca B HEJENi0),

* B 11-m kacce orBogutcst 132 yacoB (4 yaca B HEJIEINIO).

1. Ilnanupyemble pe3yJIbTAThI OCBOCHHUS Y4eOHOI0 npeaMera

JIM4HOCTHBIE pe3yJIbTaThI:

1) poccuiickylo TpaXIaHCKYI0 HJEHTUYHOCTb, MATPUOTH3M, YBAKEHUE K

CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU mepes PoauHOW, ropmoctu 3a

CBOM Kpa#, cBOor PoaunHy, mpouuioe W HacToslee MHOIOHAIIMOHAJIBHOIO

Hapoja Poccuu, yBaxkeHre rocy1apCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, THMH);



2) TpaXTaHCKYIO TO3MIMI0 KaK AaKTMBHOTO M OTBETCTBEHHOIO 4YJieHa
POCCUHCKOTO 0O0IIIeCTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE IIpaBa U
00513aHHOCTH, YB)KAIOIIIETO 3aKOH U MPABOMOPAIOK, 00J1aa0IEr0 YyBCTBOM
COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPWHUMAIOIICTO TPaJAUIIMOHHBIE
HallMOHAJIbHBIE U OOIIEYETOBEYECKIE TYMAHUCTUUYECKUE U JEMOKPATUUECKUE
LIEHHOCTH,;

3) TOTOBHOCTH K ClIykKeHHI0 OTeUYecTBY, €ro 3aluTe;

4) chopMUPOBAaHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHA HAyKH W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
JMajore KyJbTyp, a TakKe pazIuyHbIX (OpM OOIIECTBEHHOTO CO3HAHMS,
OCO3HAaHHME CBOECTO MECTa B MOJIMKYJIHBTYPHOM MHPE;

5) cpopMHPOBAaHHOCTL OCHOB CaMOpa3BUTHS M CaMOBOCIHMTAHUS B
COOTBETCTBMM C  OOINEUETIOBEUECKUMHU  IICHHOCTSIMH M HJieajlaMu
IPaXIaHCKOTO OOIIECTBAa; TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEILHOM,
TBOPYECKOW M OTBETCTBEHHOM JEATEIBHOCTH;

6) TOJIpAaHTHOE CO3HAHWE U TIOBEJCHHUE B TMOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTh U CIIOCOOHOCTh BECTH JUAJIOT C APYTMMH JIFOJbMH, TOCTUTATh B
HEM B3aUMOIIOHUMAHMS, HAXOJWTh OOIIME WEIU W COTPYAHUYATH IS UX
JOCTUKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOATH HJICOJOTUM  DKCTPEMHU3MA,
HallMOHAJIU3Ma,  KCeHO(poOWMH,  JUCKPUMHUHAIIUK 1O  COIMAJbHBIM,
PEITUTHO3HBIM, PACOBBIM, HAITMOHAJILHBIM IIPU3HAKAM M JIPYTHMM HETaTUBHBIM
COIIMAJIbHBIM SIBIICHUSIM;

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMM, IETBMH MIIQJIIIIETO BO3PACTa,
B3POCIIBIMU B o0pa3oBaTeILHOM, 00IIIECTBEHHO MOJIE3HOM,
y4e0HOUCCIIeI0BATEILCKOM, TPOCKTHON U APYTHX BUJIAX NESITEILHOCTH;

8) HpaBCTBEHHOE CO3HAaHWE W T[IOBEJICHWE Ha OCHOBE YCBOCHHUS
00111eueIOBEUECKUX [IEHHOCTEH;

9) TrOTOBHOCTH U CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM YHCIE
caM0o0Opa30BaHNIO, HA MPOTHKEHUHM BCEHM KU3HM; CO3HATEIHLHOE OTHOILICHUE
K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIEIIHOW MPOo(hecCHOHATbHOM
1 OOIIECTBEHHON JCITEIHHOCTH;

10) acreTnyeckoe OTHOLIEHHE K MUPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHU;

11) mpuHATHE W peaau3aluio IEHHOCTEH 370pOBOTO M Oe3omacHoro obpasa
KU3HU, TIOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUHU, 3aHATHUSIX
CIIOPTUBHO-O3/IOPOBUTENBHON  JIEATEIBHOCTBIO,  HEMPUATHE  BPEIHBIX
MPUBBIYEK: KypPEeHHUS, YIIOTPEOICHUS aIKOTOJIs, HAPKOTHUKOB;

12) 6epexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3HUECKOMY
U TICHXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M APYTHX JIIOJICH,
YMEHHE OKa3bIBaTh MIEPBYIO MOMOIIIb;

13) oco3HaHHbBIN BEIOOp Oyayiiel nmpodeccuu U BO3MOXKHOCTEH pean3aluu
COOCTBEHHBIX JKU3HEHHBIX IUJIAHOB, OTHOIIEHHE K MpodhecCUOHAITBHOM
NEATeIbHOCTY KaK  BO3MOXKHOCTH  y4acTHsl B PEHIEHWU  JIMYHBIX,
00I11I€CTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TTPOOJIEM;



14) C(i)OpMI/IpOBaHHOCTI) OKOJIOTMYCCKOI'0 MBIINIJICHUS, ITIOHUMAaHHUA BJIMAHHA

COIIMAJIbHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOU U
COIIMAJILHOM  Ccpenbl; NPUOOpPETEHHE  OMbITa  3KOJIOTO-HalpaBJIEHHOU
NEATEIIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHUE K CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO

IIPUHATHS UEHHOCTEH CEMENHOM KU3HH.

Meranpeamerneie YV /]

PETYISITUBHBIE M03HABATEIIbHBIC KOMMYHHKATHUBHBIC
1)ymenue 3)BnajieHUE HaBBIKAMU 2)yMmeHue
CaMOCTOSITEIILHO MO03HABATEIBHOM, Y4eOHO | TPOAYKTHBHO
OTIPEMETATH IIeJI | UCCIIeI0BATENbCKON U o0IaThCs U

JeSITEILHOCTH U
COCTaBJIATH ILJIaHBI
JIeSITEILHOCTH,
CaMOCTOSITEJILHO
7) ymenue
CaMOCTOSITEILHO
OIICHUBATh U
MIPUHUMATh
pelieHus,
OTpEACISAIONINE
CTpaTeruto
MOBEICHUSI, C
Y4ETOM
rpakIaHCKUX U
HPABCTBEHHBIX
LICHHOCTEH; 3a7a4,
MIPUMEHEHUIO
Pa3IMYHbBIX
METO/]IOB
TMO3HAHUS;

MIPOEKTHOU
JEATEIIbHOCTH,
HaBBIKAMH pa3peIIeHUs
npo0JieM; CHOCOOHOCTh U
TOTOBHOCTb K
CaMOCTOSITEILHOMY
MIOMCKY METOJIOB
pEIICHUS TPAKTUYECKUX
4) TOTOBHOCTb U
CIIOCOOHOCTB K
CaMOCTOSITEIIbHOU
UH(OPMAITMOHHO
MO3HABATEIbHOU
NEATEeIIbHOCTH, BJIaJICHUE
HaBBIKAMH TTOJTYYEHUS
HE0OXO0IUMOM
uH(popMauu U3
CJIOBapey pa3HbIX TUIIOB,
yMEHUe
OpUEHTHUPOBATHLCS B
Pa3TUYHBIX UICTOYHUKAX
uHdopmauu,
KPUTHUYECKU OIIEHUBATDH U
WHTEPIPETUPOBATH
uHdopMaIuio,
MoJIy4aeMyro u3
Pa3TUYHBIX UICTOYHUKOB;
5)yMeHue UCTI0JIh30BaTh
cpelcTBa
MH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH (n1anee -
HKT) B pemienun
KOTHUTHBHBIX,

B3aNMOJCHCTBOBATH B
MPOLIECCE COBMECTHOM
OCYILIECTBIISITH,
KOHTPOJIUPOBATh U
KOPPEKTUPOBATh
JIEATEIIbHOCTD;
HCIIOJIb30BaTh BCE
BO3MO>KHBIE PECYPCHI
JUISL JOCTHXKEHUS
MOCTABJICHHBIX LIEJEH
Y pean3aluu II1aHOB
JEATEIIbHOCTH;
BBIOMPATH YCIIEIIHBIE
CTpaTeruu B
Pa3JIMYHbBIX
CUTYyaIUsX;
8)BnazeHue
SI3bIKOBBIMU
CpPEeACTBaMH - YMEHHE
SICHO, IOTUYHO U
TOYHO HM3J1araTh CBOIO
TOYKY 3pEHUS,
UCIIOJIb30BaTh
aJICcKBaTHbIE
SA3bIKOBBIE CPEJICTBA




KOMMYHUKATHBHBIX U
OpraHW3alMOHHBIX 33]1a4
C co0IIt0IeHuEM
TpeOOBaHMIA
APrOHOMHKH, TEXHUKHU
0e301acHOCTH, TUTHUCHBI,
pecypcocOepekeHus,
MPaBOBBIX U AITUYECKUX
HOPM, HOPM
HH(pOpMAITMOHHOM
oe3omnacHocTH; 6)
yMEHHUE ONPEeesITh
Ha3HauYeHUE U (QyHKIHUH
Pa3TUYHBIX COIMATBHBIX
WHCTUTYTOB, 9)BlajicHHE
HaBBIKAMH
MO3HABATEIbHOU
pediiekcuun kak
OCO3HAHUS
COBEPIIAEMBIX JECUCTBUHI
Y MBICIIUTEIILHBIX
MPOIIECCOB, UX
pE3yIbTaTOB U
OCHOBAHWH, TPAHUIL
CBOETO 3HAHUS U
HE3HAHMS, HOBBIX
MO3HABATENLHBIX 33/1a49 U
CPEIICTB UX JOCTHKCHUSI.
NEeATETLHOCTH,
YYHUTHIBATH TTO3HUITHH
JIPYTUX YYACTHHUKOB
NEeATEeTLHOCTH,

s exTUBHO pazpemiaTh
KOH(DJIUKTHI;

[IpenmeTHBIE PE3YIBTATHI

Xumus" (yrayOneHHBIM ypoBeHb) — TpeOOBaHMUS K TPEIMETHBIM
pe3yibTaTaM OCBOEHHUSl YIUIYOJIEHHOTO Kypca XHMHHM JOJIKHBI BKIIIOYATh
TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUs 0a30BOr0 Kypca M AOMOJHUTEIBHO
OTpaxaTh:

bazoBeiii ypoBeHb: 1) chOpMHPOBAHHOCTH MPEICTABICHUNM O MECTe
XUMHUHU B COBPEMEHHOW HAYyYHOW KapTHHE MHUpPA; MOHUMAHUE POJIM XUMHH B
(GbopMHpPOBaHUU KPYro3opa U (PYyHKIMOHAIBHONW I'PaMOTHOCTH 4YeNIOBEKa IS
pemieHuss MPaKTHYECKUMX 3aJ1ay; 2) BIJAJEHUE OCHOBOIIOJArarIIUMH
XUMUYECKUMH TOHATHSIMH, TEOPUSMH, 3aKOHAMHU M 3aKOHOMEPHOCTSIMU;



YBEPEHHOE TMOJb30BAHUE XUMHYECKOM TEPMHMHOJIOTUEH U CHUMBOJIUKOM; 3)
BJIaJICHUE OCHOBHBIMH METOJAMH HAyYHOTO IO3HAHUSA, WCIIOIH3YEMBIMH B
XUMUU: HAONIONCHWE, ONMHCaHUE, W3MEpPEHUE, OKCIEPUMEHT, YMCHHE
o0pabaTpiBaTh, OOBSICHATH PE3YyJbTAaThl IMPOBEJACHHBIX OIMBITOB M JETaTh
BBIBOJIBI; TOTOBHOCTh U CIOCOOHOCTH MPUMEHATH METONBI IMO3HAHHS TPHU
pEeIIeHNN TpakTUYecKux 3amad; 4) chopMUpPOBaHHOCTH YMEHHS JaBaTh
KOJTMYECTBEHHBIC OIEHKH U MPOBOJUTH PACUETHI MO0 XUMHUYECKUM (HOpMytam
U YpaBHEHMsIM; S5) BIaJCHHE TMpaBUIAMU TEXHUKUM O€30MacHOCTH IMpHU
UCIOJIb30BAaHUU XMMHUYECKUX BEIECTB; 6) chopMUPOBAHHOCTH COOCTBEHHOM
MO3UIMK 10 OTHOIICHHUIO K XUMHUYECKOW HHGOpMAIMM, TOJydyaeMod Hu3
pa3HbIX UCTOYHUKOB. "

YrayOneHHbl YpOBeHb: 1) cpOpMHPOBAHHOCTh CUCTEMBI 3HAHUU 00
o0lMX  XUMHUYECKHX  3aKOHOMEPHOCTSIX,  3aKOHaX, TEopusix;  2)
c(hOPMHPOBAHHOCTh YMEHHH HWCCIEAOBATh CBOWCTBA HEOPTaHUYECKHX U
OPTaHUYECKUX  BEIIECTB, OOBSICHITH  3aKOHOMEPHOCTH  IPOTEKAHHS
XUMHUYCCKHUX PEAKIIMA, MPOTHO3UPOBATH BO3MOKHOCTh UX OCYIICCTBIICHUS; 3)
BIIQJICHUE YMCHHSIMHU BBIJIBUTATh THUIIOTE3bl Ha OCHOBE 3HAHWU O COCTaBe,
CTPOCHHWU BEIIECTBA W OCHOBHBIX XHWMHUYECKHX 3aKOHAX, MPOBEPATH HX
AKCIEPUMEHTANIbHO, (QOopMyIupysl 1eib HucciaeqoBaHus; 4) BiajJcHUE
METOJaMH CaMOCTOSTEIHHOTO TUIAHUPOBAHUS W TIPOBEICHUS XUMHUYCCKHUX
AKCIIEPUMEHTOB C COOIIOJICHUEM MPaBHII O€30MacHOM paboThHI C BellleCTBaMU
U JabopaTopHbIM 000pyI0BaHUEM; C(OPMUPOBAHHOCTH YMEHHUH OMHCAHUS,
aHajiM3a M OICHKM JIOCTOBEPHOCTHM IOJYYEHHOTO pe3yjbTaTta; 3)
c(hOpMHUPOBAHHOCTH YMEHUH TTPOTHO3UPOBATH, AHAITU3UPOBATH M OLICHUBATH C
MO3UIIMKA  DKOJIOTMUECKOW  O€30MacHOCTH  TOCHEACTBUS ~ OBITOBOM U
IIPOM3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa, CBS3aHHOH C TepepadoTKoM
BCIIECTB.

Conepxxanue yueoHoro npeameta «Xumus» 10 kimace

VYriyOneHHbli ypOBEHb

OcHOBBI opranndeckor xuMuu [losiBIeHUE M pa3BUTHE OPraHUYECKON
XUMHAHA Kak Hayku. [Ipenmer opranmyeckor XxuMuu. MecTo M 3HA4YEHUE
OpPraHMYECKOM XHMMHM B CHCTEME €CTECTBEHHBIX HayK. B3auMocCBs3b
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.

XHUMHUYECKOE CTPOEHUE KaK MOPANOK COCAUHEHUS aTOMOB B MOJIEKYJIE
COrJJaCHO HX BaJEHTHOCTU. OCHOBHBIE MOJOXKEHHUS TEOPHUH XUMUYECKOIO
CTpPOEHUSI Oprannueckux coennHenuii A.M. Bytneposa.

YraepoaHbli  CKEJNET  OPraHMYecKOM  MOJEKyJbl.  KpaTHOCTB
XUMUYECKOM CBSI3U. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHYECKOIO
CTpOEHMS MOJEKY. M30Mepus u n30MepBhl.

[Tonsitue o ¢ynkuroHansHOW Tpynme. IIpuHIMOBI KIaccUpUKALMK
OpraHUYECKUX COCIWHEHUN. MeXIyHapoaHas HOMEHKIATypa W INPUHLIUIIBI
00pa3oBaHMs HA3BAHUW OPraHUYECKUX COEIUHEHUN.

Knaccudukanms ©W  OCOOGHHOCTHM  OpPraHMYECKUX  PEaKIIMi.
PeakunoHnHbIE LIEHTPBI.



IlepBoHauaNbHBIE TMOHATUS O THUNAX M MEXAHU3MaX OPraHUYECKHX
peakuui. ['OMOJWTHYECKMH W TETEPOJINTHYECKUNA pPa3pblB KOBAJICHTHOU
XUMHUECKOH cBsi3u. CBOOOTHOPAAMKAIBHBIN U NOHHBIA MEXaHU3MBbI PEAKIIHH.

[Tonsitne o Hykieodwmsne u daekTpoduie. ANKaHBL. DISKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl MeTaHa. Sp3-ruOpuau3anus
opOuTaseil aTOMOB yIjiepo/a.

['omonornyeckuit psa u odmas gopmyna ankaHoB. CucrtemaTHuecKas
HOMEHKJIaTypa aJKaHOB W paaukaioB. M3oMepus yriepoIHOro CKeEJeTa.
®dusnyueckre CBONCTBA aJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX
CBOWCTB. XUMUYECKHE CBOMCTBaA aJKaHOB: raJIOTEHUPOBAHME,
JNETUJIPUPOBAHKUE, TEPMHUYECKOE PpaA3JIOKEHUE, KPEKUHI Kak CIocoObl
NOJIyYEHHs] Ba)KHEHIIUX COEIMHEHUN B OpPraHUYEeCKOM cHuHTe3e. ['opeHue
QJIKAHOB KaK OJIMH U3 OCHOBHBIX MCTOYHHMKOB TE€IUIA B NPOMBILIIEHHOCTH U
ObiTy. M3oMepusanus kak crnoco0 MOJIy4eHHs BBICOKOCOPTHOIO OEH3HHA.
MexaHu3M peakuud CBOOOJHOpaIMKaIbHOrO 3amemieHus. [lomyuenue
ankaHoB. Peakuus Bropua. Haxoxxnenue B mpupoie U MpUMEHEHNE AJIKAHOB.

[uknoankanel. CTpoeHHE MOJIEKYJ HMKJIOaNKaHoB. OOmas gopmyrna
nuKioankaHoB. HomeHknaTypa nukioankaHoB. M3oMepusi LMKIOATKaHOB:
YIJIEPOJITHOTO  CKEJIeTa, MEXKJIAcCoBas, IPOCTPAHCTBEHHAs (LIMC-TpPaHC-
m3omepusi). Crnenudrika CBONCTB IUKIOATKAHOB C MaJIbIM pa3MepoOM IHMKJIA.
Peaknuu nprcoeqMHeHus U paiuKanbHOTO 3aMELICHUS.

AJKeHbl. OJJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
STUIIEHA. Sp2 -ruOpuau3anus opOuTaneldl aTOMOB YIJIEPOJA. o- U n-CBSI3U.
['omonorudeckuii psg u odmas Gopmysia ankeHoB. HomeHkaTypa amkeHOB.
M3omMepusi ajaKeHOB: YTJIEPOJHOTO CKEJETa, IOJOXKEHUS KpPaTHOM CBS3H,
IPOCTPAaHCTBEHHAsl  (LUC-TPAHCU30MEpUsl), MeXKinaccoBas. Duandeckue
CBOMCTBa alIKEHOB. Peakuuu 351eKTpo(UILHOTO MPUCOEIUHEHUS KaK CIOCO0
NnoJy4eHus: (PYHKIMOHAIBHBIX MPOU3BOJHBIX YIJIEBOJAOpoAoB. IIpaBuio
MapKOBHUKOBA, €r0 3JICKTPOHHOE OO0OCHOBaHUE. Peakiuu OKHUCICHUS U
nonmuMmepusanuu.  [lonudTuneH  Kak  KPYNHOTOHHAXHBIM — TPOAYKT
XUMHUYECKOTO MPOMU3BOACTBA. [IpoMbIlIJIEHHBIE W JTA0OpPATOPHBIE CIIOCOOBI
noxydeHus ankeHos. [IpaBuno 3aiineBa. [[pumeHenne ankeHoB.

Ankanuenbl.  Kraccudukauus — ankagueHoB MO  B3aMMHOMY
PacroJIOKEHUIO KPaTHBIX CBs3eil B MosieKkyJie. OCOOEHHOCTH 3JEKTPOHHOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS CONPSDKEHHBIX ankaaueHoB. OOmas ¢opmyna
ankaaueHoB. HoMeHnkiatypa u uzomepus ajkaaneHoB. Ouszndeckue cBOMCTBa
ANKaJUEHOB. XMMHYECKUE CBOMCTBA AJKaJUEHOB: PEAKIMU MPUCOEANHEHUS
(rumpupoBaHue, TaJOr€HUPOBaHKE), TOpeHus U nonumepusanuu. Bxian C.B.
JleOeneBa B MOMy4YeHHE CHHTETHMUECKOTO Kayuyka. Bynkanuzauus kaydyka.
Pe3una. MHorooOpa3ue BUIOB CHHTETHYECKUX KaydyKOB, MX CBOWCTBa U
npuMmeHeHue. [lonyueHue aaKaaueHoB.

AJIKUHBI. DJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
aleTUIIeHAa. sp-TudpuU3aIus opOuTanei aTOMOB yriepoa.
l'omonoruueckuit psg u  obmas Qopmyna ankuHoB. HomeHkmartypa.
WN3omepus:  yriiepogHOro  CKelieTa,  TOJIOKEHHS ~ KpaTHOM  CBSI3H,



MexKiaccoBad. DOU3NYECKHME CBOMCTBA AJKWHOB. XHWMHUYECKHE CBOWCTBA
AJTKUHOB: PEaKIMU MPHUCOCIMHEHUS KaK CIOCO0 MOJyYEHHUs MOJUMEpPOB U
JIPYTUX MOJE3HBIX MPOAYKTOB. Peakunu 3amenienus. ['opeHue aneTuieHa KaKk
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIsl CBAPKU U PE3KU METAILIOB.
[Tonyuyenue ameTWieHa TMHPOIM30M METaHa | KApOUIHBIM METOOM.
IIpumenenue aneTuiieHa.

Apensl. Uctopusa oTkpbiTusa OeH3051a. COBpEMEHHBIE MPEACTaBICHUS
00 DJIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuu Oenzona. Mzomepus u
HOMEHKJIaTypa roMosioroB Oenzoisia. O6mast gopmyna apeHoB. Dusznueckue
cBoiicTBa  OeH3ona. XHUMHYECKHME  CBOMCTBa  O€H30Ja:  peakiuu
ANEKTPOPHUIBHOTO 3aMelleHusl (HUTPOBAaHUE, raJOreHUPOBAHUE) KaK CIOco0
NOJIYYEHUS] XUMHUYECKUX CPEICTB 3alllUThl PACTEHUN; MPUCOEAUHEHUS
(rumpupoBaHKEe, TAJIOTCHUPOBAHMUE) KAaK JO0KAa3aTeIbCTBO HEMNPEeIbHOTO
xapakrtepa OeHzona. Peakuus ropenus. Ilomydenne Oenzona. OcoOeHHOCTH
XUMUYECKUX CBOMCTB TojdyoJia. B3anmHOe BiIUsSHME aTOMOB B MOJIEKYJIE
tonyona. OpueHtanuonuble  3(dekTsl  3amectutenei.  [IpumeHenue
rOMOJIOTOB O€H301a.

Cruptel. Knaccudukanus, HoMeHKIarypa cnupToB. ['omonornyeckuii
pan u obmas dopmylia mpeaeiabHbIX OJAHOATOMHBIX cnupToB. M3omepus.
®u3NUECKUe CBOMCTBA MNPEAECIBHBIX OJHOATOMHBIX CIUPTOB. BomoponHas
CBS3b MEXKJy MOJICEKYJIaMHU U €€ BIIMAHHME Ha (PU3MYECKUE CBOMCTBA CIUPTOB.
XUMHUUYECKHE CBOMCTBA: B3aUMOJCHCTBHE C HATpUeM KakK CIoco0
YCTAHOBJICHUSI HalM4Yusl THUAPOKCOTPYIIbI, C TaJOT€HOBOJOPOJAMH KaK
Croco0  TOJy4YeHUs PpacTBOPUTENEH, BHYTpU- H  MEKMOJICKYJIIpHas
neruaparanus. Peakuusi ropeHus: cnupThl Kak TomiuBo. [lomydenue
ATaHOJIA: peakuus OpPOKEeHUs TIIOKO3bI, TUIpaTalus 3TuieHa. [Ipumenenue
METaHOJa U dTaHoja. PU3MOJIOTHYECKOE JIEMCTBUE METAHOJIA U 3TaHOJIA Ha
OpraHu3M 4YeJjoBeKa. OTUJICHIJIMKOIb W TJMIEPUH KakK MpeACTaBUTEIN
MpeaeabHbIX ~MHOTOAQTOMHBIX  cnupToB. KauecTBeHHass peakuus Ha
MHOT0aTOMHBIE CIIUPTHI U €€ MPUMEHEHUE sl pacliO3HaBaHUs TJIUIEPUHA B
COCTaBe KOCMETHYECKHUX CpEICTB. [IpakTuyeckoe MIPUMEHEHHE
ATUJICHTJIMKOJIS U TJIMIIEPUHA.

®enon. CtpoeHue Momekyibl (eHona. B3aumHoe BiMsiHUE aTOMOB B
Mosiekyie (enoma. dusndeckue cBorcTBa (PeHoNa. XUMHYECKUE CBOWMCTBA
(peakiuu ¢ HaTpUeM, THUIPOKCUIOM HaTpusi, Opomom). [lomyuenue ¢enona.
[Tpumenenue dhenomna.

Anpaerunbl u KeToHbl. Kraccudukanusi ambIerujoB W KETOHOB.
CrpoeHue MpeNenbHbIX alIbJETUJIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHre KapOOHWJIBHOW Tpymibl. ['omomoruueckuii psm, obmas dopmya,
HOMEHKJIaTypa U U30Mepus MpeaeabHbIX anbaeruaoB. duznueckue cBONCTBa
peAeIbHBIX adbJeru0B. XUMUUECKHUE CBOWMCTBA MPEACIIbHBIX albICTHI0B:
TUAPUPOBAHUE; KAUECTBEHHbBIC PEaKIMM Ha KapOOHWIbHYIO Tpynny (peakius
«cepedpsHOro 3epkanay, B3aumojeictBue ¢ ruapokcuaom Menu (II)) u ux
MPUMEHEHHE I OOHAPYKEHUS TIPEACIIbHBIX albJIETUA0B B MPOMBIIIJIEHHbIX
CTOYHBIX Bojiax. [lomydeHune nmpeaenbHbIX allbJIETU/IOB: OKUCIEHUE CIIUPTOB,



ruaparanusa aneruieHa (peakuus KydepoBa). TOKCHUYHOCTBH alibJETHIOB.
[Tpumenenue popMabaeTuaa U aleTalbIeruia.

ALIETOH KaK NpeJCTaBUTENb KETOHOB. CTpOEHHE MOJIEKYJIbl all€TOHA.
Oco0eHHOCTH peakuu OKUCIEHUS aleToHa. [I[pumeHnenue aneroHa.

Kap6onossie kucnotsl. Kiaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX
kucioT. CTpoeHue MpeAesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHUIBHOM TIpPYyMIIbL.
['omonoruveckuit psin u obmias Qopmysa MpeneabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. Du3nyeckue CBONCTBA NpPENENbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XUMHUYECKHUE CBOMCTBA MpPEACIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT (peakiuu ¢ MeTallaMd, OCHOBHBIMU OKCHJAMH,
OCHOBAHMSIMU M COJISIMH) KaK MOJTBEPKACHHE CXOJICTBA C HEOPTraHUUYECKUMU
kuciaoraMu. Peaknus ostepudpukanmm M ee  oOpaTuMocTh. BrusHue
3aMECTHUTENIe B YIJIEBOJOPOJHOM paJUKalle Ha CHIy KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH XHMMHUYECKHX CBOMCTB MypaBbUHOM KUCHOTHL. IlomyueHue
MPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJOT: OKHUCJICHHE aJKaHOB,
AJIKEHOB, TEPBUYHBIX CIHPTOB, AlbAECTUAOB. BaxkHeillmme npeacTtaBUTeIn
KapOOHOBBIX KHCIJIOT: MypaBbUHAs, yKCycHass W OeH30MHasA. Bricimme
MIpe/ieNIbHBIE U HEIPEAeNIbHbIE KapOOHOBBIE KUCIOTHI. ONTHYECKask N30MEpHS.
Acummerpuyeckuii atrom yriaepoza. [I[pumenenne kapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl U xupbl. CTpoeHHE U HOMEHKIATYypa CIOMKHBIX
a¢upoB. MexkiaccoBasi U30MepHs ¢ KapOOHOBBIMU KucioTamMu. CrocoOsl
HOJyYeHUs] CIOXKHBIX 3QupoB. OOPAaTUMOCTh peaKUUU STEPUPUKAILIU.
[Ipumenenue  CIOXKHBIX D(PUPOB B  THUIIEBOM u  mapdroMepHO
OPOMBILUIEHHOCTH. JKHpbl Kak CJHOXHbIE 3(UpBHl TIUIEPUHA U BBICIIUX
KapOOHOBBIX KUCJIOT.

PacturenbHble M JKUBOTHBIE KUPBI, UX cOocTaB. PU3NYECKUE CBOWCTBA
KUPOB. XMMHUYECKHE CBOMCTBA JKUPOB: THAPUPOBAHUE, OKUCIICHHE. | naponm3
WM OMBIJIEHHUE >KUPOB Kak CHOCO0 MPOMBIIIJIEHHOTO TOJY4YeHUs Cojei
BBICHIMX KapOOHOBBIX KUCIOT. [IpmeHeHune sxupoB. MbuI4 Kak COJIU BBICIIMX
KapOOHOBBIX KUCIIOT. Motolie CBOMCTBA MbLJa.

VYraesoawl. Kiaccudukanus yrieBomoB. Du3MYecKHe CBOWCTBA U
HaxOXJCHUE YIJIEBOJOB B Ipupone. [Iroko3a Kak albAETHIOCIHPT.
XVAMHYECKHE  CBOMCTBA  TJIFOKO3bl:  AUMJIMPOBAHME,  AJKWUIMPOBAHHUE,
COMPTOBOE U  MOJIOYHOKUCIOE  OpokeHue.  DKCIepUMEHTAJIbHBIE
J0KA3aTeJIbCTBA HAJIWMYMUS aNbJETUIHONM M CIHPTOBBIX TPyNI B TIIFOKO3E.
[Tonyuenue rtmoko3bl. Dpykroza Kak wH30Mep TDIIOKO3bl. Pubo3a wu
ne3okcupudo3a. Baxueiime aucaxapuasl (caxaposa, JIakTo3a, MajabTo3a), UX
CTpoeHHe U (pu3nueckure cBorcTBa. [ Maponu3 caxaposbl, JaKTO3bl, MAIbTO3bI.
Kpaxman u wnemnono3a Kak OMOJOTHYECKHE TMOJUMEphl. XUMHUYECKUE
CBOMCTBa Kpaxmaia (TUJIpOJIN3, KAUeCTBEHHAs peaklMs ¢ HOJI0M Ha Kpaxmai
U ee MpPUMEHEHHE JUIsi OOHApy>KEHUs Kpaxmaia B MPOAYKTaX MUTAHUsA).
XYWMHUYECKHE CBOMCTBA UEJUIIOJNO3bl: TUAPOIN3, OOpa30BaHHE CIOMKHBIX
s¢upoB. Ilpumenenne u Owuojormyeckas poJib yriieBoJoB. OxucieHue
yII€BOAOB — MCTOYHUK OJHEPruu JKUBBIX opranu3moB. [lonstue 00



UCKYCCTBEHHBIX  BOJIOKHaX Ha  MpPHUMEPE  alEeTaTHOrO  BOJIOKHA.
Nnentudukaus opraHUYeCKUX COCAMHCHHM. [ eHeThdeckas CBSI3b MEXKIY
KJIACCaMHU OPTaHUYECKUX COECTUHEHUN.

Awmwunsbl. [IlepBudHbIe, BTOpHUYHBIC, TPETUUHBIC aMUHBL. Kitaccudukanms
aMHUHOB M0 THIIy YTJIEBOJOPOJHOIO pagvKala W 4YHCIYy AMUHOIPYII B
MOJIEKYJIe. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE IPEIEIbHBIX
aMrUHOB. @DHU3MYECKHME CBOMCTBA AMUHOB. AMHHBI KaK OpPraHUYECKHE
OCHOBAHHUS: PEAKLIHUH C BOJIOM, KHCIOTaMH. Peakuus ropeHus. AHWINH Kak
NPEACTABUTENIb apPOMATHYECKUX aMUHOB. CTpoeHue aHWwIMHA. [IpuymHbI
OClla0JIeHHs] OCHOBHBIX CBOWCTB aHWJIMHA B CpPaBHEHUU C aMUHAMU
NpEAECNIbHOTO psAna. XUMHUYECKUE CBOMCTBA AaHWIMHA: B3aMMOJEHCTBUE C
KUCIIOTaMu,  OpoMHOW  BojoM, okucienue. llomydyenne  aMUHOB
AJKWIMPOBAHMEM aMMHaKa M  BOCCTAHOBJICHHMEM  HUTPOIIPOU3BOIHBIX
YIJI€BOAOPOIOB. Peakius 3uHHHA. [Ipumenenue AMUHOB B
(apManeBTUYECKOM  MPOMBINIJIEHHOCTH. AHWIMH  KaK  CbIpbe I
ITPOM3BOJICTBA AHUJIMHOBBIX Kpacutenel. CUHTE3bI Ha OCHOBE AHWJIMHA.

Amunokuciotel u Oenku. CoctaB M HoMeHknatypa. CTpoeHue
AMHUHOKHUCJIOT. [ OMOJOTHYECKUI psii IPEAECIBHBIX aMUHOKUCIOT. M30Mepus
MPEAEAbHbIX  AMUHOKHCIOT.  Du3nyecKkue  CBOWCTBA  NPEAEIIBHBIX
AMUHOKHUCIIOT. AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHUYECKUE COCTUHEHUS.
Cunres mnentunoB. IlentupgHas cBsa3p. buoslormueckoe 3HayeHUE O-
aMUHOKHCIIOT. O0J1acTU NPUMEHEHUS! aMUHOKHCIIOT.

benkn kak npupoansie Ouononumepsl. CocTaB M CTpOEHHE OENKOB.
OcCHOBHbIE aMHMHOKHCIIOTBI, oOOpasyrouie Oenku. XHUMHUYECKHUE CBOWMCTBA
OCJIKOB: THUAPOIMN3, JIEHATypalus, KaueCTBEHHbIC (IIBETHBIC) PpEaKIMU Ha
oenku. [IpeBparenus 0enKoOB UMM B opranu3me. buonornueckue QyHKIuu
OenkoB. JlocTWkeHHMs B M3yYEHHMM CTPOCHHUS U CHHTE3a OEJIKOB.
A3oTcozepxKalue TeTEPOUMKINYECKHEe coenuHeHus. lluppon u nupunus:
ANEKTPOHHOE CTPOEHUE, APOMATHUECKUN XapPAKTEDP, PA3IUYUE B MPOSBICHUN
OCHOBHBIX CBOMCTB. HyKJIEMHOBBIE KHCIIOTHI: COCTaB U cTpoeHue. CTpoeHue
HykiaeotnoB. CocraB HykinenHoBblx kucinor (JHK, PHK). Pomas
HYKJICMHOBBIX KMCJIOT B JKHU3HEIEATEIIbBHOCTH OPIraHU3MOB.

BrICOKOMOJIEKYIIpHBIE COEUHEHUS. OcHOBHbIE TTOHSTHUSA
BBICOKOMOJIEKYJIIPHBIX COCAVMHEHUNW: MOHOMEpP, IIOJIMMEpP, CTPYKTYpPHOE
3BEHO, CcTeneHb nojumepusauuu. Knaccudukauusa nonumepoB. OCHOBHBIE
CIOCOOBI  TMOJIy4EHHS  BBICOKOMOJICKYJISIPHBIX  COEAMHEHUN:  peakluu
MOJIMMEPHU3AIMU U NOJIMKOHJeHcauud. CTpoeHue M CTPYKTypa IMOJHUMEPOB.
3aBUCUMOCTb CBOMCTB MOJUMEPOB OT CTPOEHUS MOJIEKYI. TepMOoIIacTUYHbIE
U TEpMOpEaKTUBHbIE nonMMepsl. [IpoBomsiue OpraHU4ecKHe MOJUMEPHI.
Komno3utHele matepuanbl. llepCrieKTUBBI HMCHOJIB30BaHMS KOMIIO3UTHBIX
matepuasioB.  Kiaccudukauus  BosokoH.  CHHTETHYECKHE  BOJIOKHA.
[lomuadupHble W NONMAMUAHBIE BOJIOKHA, WX CTPOEHHE, CBOMCTBA.
[IpakTHyeckoe UCMOIb30BaHUE BOJIOKOH. CHMHTETUYECKUE TIJICHKU: W30JIALUS
JUIsl IPOBOJIOB, MEMOpaHbl /JIsi ONPECHEHUs! BOJIbI, 3alUTHBIC TUICHKU JJIst



aBTOMOOWJIEH, IUIACTBIpU, XHUpypruueckue MoBs3ku. HoBble TexHOIOrUU
JAJIBHEUIIIETO COBEPIICHCTBOBAHUS ITOJMMEPHBIX MATEPUAIIOB.

11 kmacc YriryOlieHHBIN YpPOBEHB

Teopernueckue ocHOBbl xumun CtpoeHue BemniecTBa. COBpeMEHHas
MOJenb CTpoeHus aroma. Jlyanmsm anexkrpoHa. KBaHTOBBIE —4mCIa.
Pacnpenenenne 37€KTPOHOB 0 YHEPTETUYECKUM YPOBHSM B COOTBETCTBUU C
IIPUHLIMIIOM HauMEHBIIEW 3HEPTUH, NpaBWIoOM XyHAa U npuHiunom Ilaymm.
Oco0eHHOCTH CTPOEHHUS JHEPreTUYECKUX YPOBHEM aTOMOB d-3JIEMEHTOB.
OnexTpoHHass KoHpurypauus artoma. Kiaccupukanuss  XUMHYECKUX
ANIEMEHTOB (s-, P-, d-amemeHTh). OCHOBHOE M BO30YXKICHHBIC COCTOSHUS
aToMOB. BanenTHble 35IeKTpoHBI. lleprognmyeckas cucTtemMa XUMHUYECKHX
aneMeHTOB /.. MenneneeBa. @usnyeckui cmeica [lepuoauueckoro 3akoHa
H.1. Meunneneesa. IlpudnHBI M 3aKOHOMEPHOCTH HW3MEHEHHsS CBOWCTB
AJIEMEHTOB M X COEAUHEHUH IO MEpUoAaM U rpynmnamMm. MUpoBO33pEeHUECKOE
n HayuyHoe 3HaueHue [lepuogmueckoro 3akona /.M. MenneneeBa. [Iporao3sl
J.1. MenneneeBa. OTKpBITHE HOBBIX XMMUYECKUX JJIEMEHTOB. DJIEKTPOHHAS
MIPUPOJIA XUMUYECKON CBA3HU. DIEKTPOOTPULIATENBLHOCTh. KOBaneHTHas CBS3b,
€€ Pa3HOBUIHOCTH M MEXaHHM3Mbl 0Opa3oBaHUs (OOMEHHBIM M JIOHOPHO-
akienTopHbsiil). MonHas cBs3b. MeTtamnueckas cBsizb. BonoponHas CBs3b.
MexMonekyJisipHbie  B3auMozeicTBus. Kpucramnmyeckue u  amopdHbie
BELIECTBA. THINBl KPUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIIpHasd,
MOHHAs, MEeTaJsIn4ecKasi). 3aBUCUMOCTh (PU3HUECKUX CBOWMCTB BEILECTBA OT
TUNA KPUCTAUIMUECKOM pemeTku. [IpuurHBI MHOrooOpasusi BELIECTB.
CoBpeMEHHbBIE NPEIACTAaBICHUS O CTPOCHMM TBEPABIX, JKHIKUX U
ra3oo0pa3HbIX BelecTB. KuaKue KpUCTauibl. XUMHUYECKUE PEaKIUH.

['oMorenHsle M TeTeporeHHble peakiuu. CKOpOCTh peakluuu, ee
3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJbI PEArupyrouIuX BELIECTB,
KOHLIGHTpallul pearupyronmx BeIIecTB, TeMIeparypbl (mpaBwio Baxt-
l'odpda), mmomaan peakuUOHHOW MNOBEPXHOCTH, HAJIMYUS KaTaaU3aTopa.
DHeprus akTuBauuu. AKTUBUPOBAHHBIM KOMIUIEKC. KaTtanmu3aTopsl 1 Kataims.
Ponp katanuzatopoB B mpupoze U NMPOMBIIUIEHHOM npon3BoacTse. [loHsTne
00 PHTAIBNUU U SHTponuU. JHeprust ['nb6ca. 3akon ['ecca u cieAcTBUs U3
Hero. TeruoBble H>(QQekTbl XUMHUECKHX peakuuid. TepMoxumuueckue
ypaBHeHUs1. OOpaTUMOCTh peakiuil. Xumudeckoe paBHoBecue. CMelieHue
XUMHUYECKOTO  pPaBHOBECHS IMOJA  JCHCTBHEM  pazIUYHbIX  (DaKTOPOB:
KOHLIEHTpAallMM  pEareHTOB WM  NPOAYKTOB  pPEaKUUH, JaBJICHUS,
TeMIeparypsl. Ponb cMeleHnss paBHOBECHS B TEXHOJOTMYECKUX ITPOLIECCAX.
Hucnepcuble cucteMbl. Kosutomagneie cucremsl. VIcTHHHBIE pacTBOPBI.
PactBopenne kak ¢usnko-xumuueckuid mporecc. CrnocoObl BBIpaKEHUS
KOHILICHTPAIIMM pacTBOPOB: MaccoBas JOJiI PAacTBOPEHHOI'O BEIECTBA,
MOJISIpHass M MOJIUJIbHAS KOHUEHTpauuh. TUTp pacTBopa M TUTPOBAHUE.
Peakunn B pacTtBopax 35eKTpoJUTOB. KaduecTBEHHBIE peakiuu Ha HOHBI B
pacTBope. KucnoTHo-oCHOBHBIE ~ B3aMMOJEWCTBUA B PacTBOpax.
AmdortepHocts. MoHHOE mpousBereHue BoAbl. Bogopoanslii mokazarenb



(pH) pactBopa. ['maponu3 coneil. 3HaueHUE THAPOJIM3Aa B OMOJOTUYECKUX
oOMeHHbIX npoueccax. [[puMeHeHrne ruiponn3a B MPOMBIIUIEHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE peakuuu B pUpoze,
MIPOU3BOJACTBEHHBIX  MpOIEccaX M  KU3HEAEATEIbHOCTH  OpPraHU3MOB.
OKUCIUTETLHOBOCCTAHOBUTENBHBIN MOTEeHIMAN cpenbl. Juarpamma Ilyp0s.
IloBenenne BemectB B cpenax ¢ pasHbIM  3HadyeHueM pH. Meronsl
AIIEKTPOHHOI'O W 3JIEKTPOHHOMOHHOIO OayiaHca. ['albBAaHUYECKU 3JIEMEHT.
XUMUYECKHE HUCTOYHUKH ToKa. CTaHIAapTHBIA BOJOPOIHBIA 3JIEKTPO/I.
CranpapTHbId  3JIEKTPOJHBIA TMOTEHUHAT CHCTEMBI. P CcTaHIApTHBIX
AIEKTPOIHBIX MTOTEHIIUAJIOB. Hanpasnenue OKHCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH.

DJIEKTpPOJIN3  PacTBOPOB U  paciuiaBoB  coseil.  IIpakthueckoe
OPUMEHEHUE BJIEKTPOJIM3A JUIS MOJIYYEHMS IIEJIOYHBIX, HIEJIOYHO3EMEIBHBIX
METaJuIOB U amoMuHHUSA. Koppo3usi MeTamioB: BUABI KOPPO3WH, CIIOCOOBI
3alIUThl METAUIOB OT Koppo3uu. OCHOBBI HeopraHuuyeckor xumuu OO1ias
xapaktepuctrka 31eMeHTOB [A—I1A-rpynn. Okcuabl U NepOKCHUIBI HATPUS U
kanug. PacnosHaBaHue KaTMOHOB HaTpus M Kanus. Conu HaTpus, Kanus,
KaJIbLIMSI M MarHus, UX 3HaY€HUE B MPUPOJIE U KU3HU yeloBeka. JKecTKOCTh
BOABI U CIOCOOBI ee ycTpaHeHus. KOMIIEeKCHbIE COEIMHEHMS aJFOMUHUSL.
Amomocunukarsl. Metamisl IB-VIIB-rpynn (Menp, HUHK, XpoM, Mapraselr).

OcobGenHoctu ctpoeHus aroMoB. OOmue puznyeckue U XUMUYECKUE
coiictBa. IlomyueHne u mnpumeHeHue. OKCHUIBI W TUAPOKCHIBI 3TUX
METaJIOB, 3aBHCHUMOCTb HUX CBOWCTB OT CTEIIEHW OKHUCJICHMS DJIEMEHTA.
Baxwneilimue comu. OKUCIUTENbHBIE CBOMCTBA COJIEM XpoMa M MapraHiia B
BBICILICH cTeneHu oKucieHus. KommiiekcHble coenuHeHust xpoma. OOimas
xapaktepuctuka osneMeHToB I[VA-rpynmel.  CBoiicTBa, TNOJIyY€HUE U
npuMeHeHue yrist. CUHTe3-Ta3 KaKk OCHOBA COBPEMEHHOM MPOMBIIIIEHHOCTH.
AKTUBHUPOBAHHBIM yroib Kak ajacopOeHt. HaHocTpykTypel. MupoBbie
JOCTH)KEHHUS B 00JaCTH CO3/1aHHsI HAHOMATEPHUAIOB. DJIEKTPOHHOE CTPOEHUE
MOJIEKYJIbl yrapHoro rasza. [logyueHue W mpUMEHEHHE YrapHoro rasa.
buonoruueckoe nerictBue yrapHoro raza. KapOujsl Kanabliusi, aJIFlOMAHUS U
xene3a. KapOonatel u rugpokapOoHaTsl. KpyroBopoT yriiepona B KMBOU U
HexuBoM npupoje. KauectBenHas peakuust Ha kapOoHaT-uoH. dusnyeckue u
XUMHUYECKHE cBoMcTBa KpemHuUs. Critadbl U cuaiuabsl. Oxcun kpemuus (IV).
KpemHueBble KUCITOTHI M UX cOJIM. CHUIIMKAaTHBIE MUHEPAJIbl — OCHOBA 3€MHOM
kopel. OOmass xapakTepucTuka dJeMeHTOB VA-rpymmbel.  Hwutpumsi.
KauecTBeHHas peakiusi HAa MIOH aMMOHUS. A30THas KUCJIOTA KaK OKUCIUTEIb.
Hutpatsl, ux ¢uzndeckue u XUMHUYECKHUE CBOMCTBA, TpuMeHeHne. CBONCTBA,
noimydyeHue u  npumeHeHue  ¢docdopa. Dochun. DocdopHbie U
nonudochopusie kucnoTel. buonornueckas ponb  ¢docdaroB. OOmias
XapaKTEePUCTHUKA DJIEMEHTOB VIA-rpynmnsi. OcoOble CBOMCTBa
KOHIIEHTPUPOBAHHOM CEpHOM KUCIOThI. KauecTBeHHbIE peakuu Ha Cyab(u/I-
, CynbpuT-, U cyibdar-uoHbl. OO0mas xapakTepucTuka 3yemMeHToB VIIA-
rpynmbl. Oco6eHHoCcTH XuMuK GTopa. ["amoreHoBoJopOAbl U UX MOJyUYEHHUE.
["asioreHOBOIOPOAHBIE KUCIOTHI M WX coiid. KadecTBeHHBIE peakIuu Ha



rajoreHu1-uoHel. Kucnopoaconepxamue coenuHeHus: xiopa. [Ipumenenue
rajoreHOB U UX BAXHEWIMX COeNWMHEHMU. brmaropoansie rasel. [IpuMmenenne
OJIarOpOAHBIX Ta30B. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB IPOCTBIX
BEIIECTB, BOJOPOJHBIX COCAWUHEHHH, BBICIINX OKCHJIOB W THUIPOKCHUIOB.
Nnentudukarms HEOpraHUIECKUX BEIICCTB M HOHOB.

XuMmus U xu3Hb HayuHble METOIbI MO3HAHUS B XUMUU. VICTOUHHMKH
xumudeckoir  mHpopmaruu.  [lomck  wHbOpMamuu TO  HA3BaHUSM,
uAeHTU(UKATOpPaM, CTPYKTYpHBIM (popmysiaM. XUMHUYECKUI aHaAJIU3, CUHTE3,
MOJENUPOBAHNE XUMHUYECKUX MPOLIECCOB U ABJICHUN KaK METOJbl HAYYHOTO
no3HaHus. MareMaTHu4ecKkoe MOAEIHPOBAHUE MPOCTPAHCTBEHHOTO CTPOEHUS
MOJIEKYJl oOpraHuyeckux BemecTB. CoBpeMeHHbIE (PUIUKO-XUMUYECKUE
METObl YCTAHOBJIEHUS COCTaBa U CTPYKTYpPhI BEIIECTB. XUMHS U 300POBBE.
JlexapcTBa, (¢epMeHTbl, BUTAMUHBI, TOPMOHBI, MHUHEpAIbHBIC BOJBbI.
[IpoGyiiembl, CBsI3aHHBIE C TNPUMEHEHUEM JICKAPCTBEHHBIX IpEnapaToB.
Bpennbie mpuBblukM U (DAKTOPBI, pa3pylIarolue 370pOBbe (KypeHHE,
yIoTpeOJIeHUE aJIKoroJjsi, HapkoManusi). ParmonansHoe nutanue. IluineBbie
n06aBku. OCHOBBI MUIIEBON XUMUHU.

Xumus B MeauiuHe. PazpadboTtka jexkapcTB. XUMUYECKUE CEHCOPHI.

XuMHSIT B TIOBCEAHEBHOM KHA3HHU. MOIOIIKE W YMUCTAIIME CPEACTBA.
Penennentsl, nHcekTMIMABL. CpencTBa JIMYHOM TUTHEHBI U KOCMETHKHU.
[IpaBuna Oe3omacHoi pabOTHl C €JKUMH, TOPIOUYMMH U TOKCHUYHBIMU
BEIIECTBAMU, CPEICTBAMU OBITOBOM XUMUHU.

XUMHSIT M CEJIBCKOE XO35MCTBO. MMUHEpallbHbIE W OPraHUYECKUE
ynoopenusi. CpencTBa 3aluThl PACTCHHM.

Xumusi B TPOMBINUIEHHOCTH.  OOmMe  MpeicTaBiIeHUsT O
IMPOMBIIIICHHBIX CHOC00aX MOJYy4YeHHs XUMUYECKHMX BEIIEeCTB (Ha MpuMepe
MPOU3BOJICTBA aMMHaKa, CEpHOU KUCIOTHI). [IpoMblliieHHas opraHuyeckas
xuMusi. CeIpbe JJIs1 OpraHuYecKor mpoMbIIeHHOCTH. [IpobiemMa oTX0A0B U
MOOOYHBIX MPOAYKTOB. Hambonee KpymMHOTOHHAXKHBIE MPOU3BOJICTBA
OpraHuYecKux coeauHeHuid. YepHas m uBeTHass Metautyprus. CTEKIO H
CUJIUKATHAs! MPOMBIIIJIEHHOCT.

Xumusg U dHepretuka. IIpuponHble HMCTOYHMKH  YTIIE€BOAOPOIOB.
[IpupoaHblii ¥ MONYTHBIA HEPTAHOM Ta3bl, UX COCTAB W HCIOJIb30BAHUE.
CocraB Hedptu u ee mepepaborka. Hedrenpomykrel. OKTaHOBOE YHCIIO
OoensnHa. OxpaHa OKpyKawliel cpenbl Tmpu HedremepepaboTke U
TPAHCTIOPTUPOBKE HEPTEIMPOTYKTOB. AJIbTEPHATUBHBIE UCTOYHUKH JYHEPTHUU.
Xumust B crpoutenbctBe. llement. berton. Ilogbop onTuMaibHBIX
CTPOUTENBHBIX MATEPUATIOB B IPAKTUYECKON JIEITEIHLHOCTH YEJIOBEKA.

XUMHS U IKOJIOTUsA. XUMHAYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPEAbl U
ero nocnenactBusa. OxpaHa rujpocdepbl, MOYBBI, aTMOchepbl, (GIOpsl U
(bayHbI OT XUMHYECKOTO 3arps3HEHUSI.

Tumnbl pacueTHbIX 3adad: HaxoxkaeHue MoJeKyJIsipHOU (OPMYJIbI
OPTraHUYECKOTO BEIIECTBA IO €r0 MJIOTHOCTU U MACCOBBIM JOJISIM 3JIEMEHTOB,
BXOJAIIMX B €r0 COCTaB, WM IO MPOAYKTaM CropaHusi. PacueTsl MaccoBoi
0y (Macchl) XMMHUYECKOTO COCTMHEHUsI B cMecH. PacdeTsl macchl (00bema,



KOJIMYECTBa BEIIECTBA) MPOJYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JAaHO B
n30bITKE (MMeeT nmpuMecn). PacdeTsr MaccoBOW MM 0OBEMHOM JOJM BBIXO/1A
MPOAYKTa PEaKIMU OT TEOPETUYECKHM BO3MOXKHOTO. PacueTsl TemiaoBoro
s dexra peakumun. PacueTsl 00bEMHBIX OTHOIIEHUN Ta30B MPU XUMHUUYECKHUX
peakumsx. Pacuersl maccel (0ObeMa, KOJMYECTBAa BEUIECTBA) MPOIYKTA
pEaKLIMM, €CIM OJHO W3 BEUIECTB JAaHO B BHUJE PACTBOpPA C ONPEACICHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA.

[IpuMepHBIE TEMBI MpaKTHYECKHX paboT (Ha BBIOOP YUHTENsA):
KauecTBeHHOE ompenelieHUe yriepoaa, BOAOPOAA U XJI0pa B OPraHMYECKUX
BellecTBaXx. KOHCTpyMpOBaHHME IIApPOCTEPKHEBBIX MOJEIECH  MOJIEKYJ
OpraHh4YecKux BellecTB. Pacrio3HaBaHue ruiactMacc ¥ BOJOKOH. [lomydenue
MCKYCCTBEHHOI'O IIENKa. Penmenne 3kcrnepuMeHTalbHbIX 33/1a4 Ha MOJYyYECHHE
OpPraHMYECKUX BEIIECTB. PemieHue HSKCIEpUMEHTAIbHBIX  33aJad  Ha
pacrio3HaBaHHe OpraHUYecKUX BellecTB. MaeHTuduUKanys HEOPraHUYECKHUX
coenuHenui. [Tomydyenue, coOupanue u pacrno3HaBaHUE Ta30B.

Pemenne sxcrnepuMeHTaNbHBIX 33/1a4 M0 TeMe «MeTauiby.

Petienne sxcriepuMeHTaNbHBIX 3a4a4 1o TeMe «HemeTtamiby.

Peliennie skCnepuMEHTANIbHBIX 3a7a4 Mo Teme «['eHeTnyeckas CBS3b
MEXK]Ty KJIacCaMH HEOPTaHUYECKUX COCTUHEHUI».

Peliennie skCnepuMEHTANIbHBIX 3a7a4 Mo Teme «['eHeTnyeckas CBS3b
MEXKIy KJIAcCaMH OPraHUYECKUX COCTUHECHUID.

[TonyueHne 3TUiIeHa U WU3y4deHHE ero cBOMCTB. [lomydeHue ykcycHoOM
KHCJIOTBI MU U3Y4Y€HHE €€ CBOMCTB. ['maponu3 >xupoB. M3roroBieHne Mblia
PY4YHOU pabOTHI.

XuMHsT KOCMETUYECKHX CpeAcTB. lMcciemoBaHue CBOMCTB OEIKOB.
OcHoBel muiieBol xumuu. MccnemoBanue mnuieBbiX 100aBok. CBoiicTBa
OJIHOATOMHBIX W  MHOTOQTOMHBIX  CIHUPTOB. XHUMHUYECKHUE CBOMCTBA
anpaeruaoB. CuHTe3 cioxkHoro sdupa. 'maponns yrieBoAoB. YCTpaHEHHE
BPEMEHHOM KECTKOCTH BOJbI. KauecTBEHHbIE peakIMi Ha HEOPTraHUYECKHe
BelllecTBAa W HWOHBI. VccienoBaHue BIMSHUS pPa3UYHBIX (PaKTOpOB Ha
CKOpPOCTh XUMHUYECKOW peakiuu. OnpenerneHrue KOHIIEHTpAIluu pacTBoOpa
ACKOpOMHOBOM KUCJIOTHI METOJIOM TUTPOBAHUS.

Tematnueckoe mmanupoanne 10 kinace

Nen/m | HaumenoBan | Peanmsanuum BocnutatenbHoro | KommuectBo
Ue pa3lielioB, MOTEHIIMAJIa YPOKa 4acoB
TEM (Bubl ¥ HOPMBI IESATETHHOCTH)

1 OcHOBBI - YCTaHOBJICHHE 8
OpTraHUYEeCKO | JOBEPUTEIBHBIX  OTHOIICHHI
1 XUMUHU MEXTY Mearoru4ecKum

2 CtpoeHue U | paDOTHUKOM u ero | 12
KJaccudukal | o0y4JaroluMHcs,
ust CIOCOOCTBYIOLIUX
OpraHUYeCKH | IO3UTUBHOMY BOCIIPUSITUIO
X oOyJaromumMucs: TpeOOBaHUN U
COEIUHECHHMI | MPOCHO NEJaroru4ecKoro




Peakmun
OpraHUYECKHU
X
COCITMHECHUH

Yraesonopon
Bl U  HUX
IPUPOIHBIC
HMCTOYHHUKHU

Kucnopozaco
JepKariue
OpraHUYEeCKH
e
COEIUHEHHUS

VriaeBoabl

A3oTcoaepxa
1114(8
OpraHuYecKu
e

COCTMHEHUS

Bricokomorie
KYJISIpDHBIE
COCINHEHNUA

buonornueck
U aKTWUBHBIE
COCINHEHNA

10

O06o0Omenue
51
cucTeMaTHu3a
U 3HAHUU
1o Kypcy
OPTraHUYECKO
U XUMUH

paOoOTHHMKA, TPHUBICUYCHUIO UX
BHUMaHUA K OOCYyXXJaeMOil Ha

YpOKe uHbOopMaIuH,
AKTHUBU3AIIUU UX
MO3HAaBaTeIbHOMN

JIESITEIbHOCTH;

- oOy>XIeHUE

oOydJaronuxcsi coOyoaTh Ha
ypOKe OOIICTIPHHATHIC HOPMBI
MIOBECHMS, TPaBHIa OOIICHHMS

co CTapIINMHU
(TmemarornyecKuMu
PabOTHUKAMH )

u CBEPCTHUKAMHU
(oOy4aronmMucsi), TMPUHITUIIBI
y4eOHOM JTUCIUTUTAHBI

Y CaMOOpraHu3alINH;
- MIPUBJICUCHNE BHUMAHUS
00y4aromuxcsi K HEHHOCTHOMY
acreKTy U3y4aeMbIX
Ha ypoKax SIBJICHU,
opraHuzanus HUX paboThl ¢
MOJTy4aeMoun Ha YpOKe
COLIMAJIBHO 3HAUUMOU
uHdopmarme —
WHUTIMUPOBAHUE ee
oOCyXJeHUsl,  BBICKa3bIBAHUS
00y4JaronuMHCs CBOETO
MHEHHUS 10 €€  [OBO.NY,
BBIDA0OTKM CBOETO K  HeEH
OTHOIIICHMUS;

- UCIOJIb30BAHUE
BOCITUTATEIHHBIX
BO3MOXKHOCTEU coAepKaHus
y4eOHOTO  mpeAMeTra  4uepes
JEMOHCTpAIHI0 O0yYaroIMMCs
IPUMEPOB OTBETCTBEHHOTO,
IPaXKJaHCKOTO MOBEJICHUS,
MIPOSIBJIICHUST YEJIOBEKOIIOOUS U
100pOCEePIEYHOCTH, yepe3
noxoop COOTBETCTBYIOLIUX
TEKCTOB ISl UTE€HUs, 3a/1a4 JJIs
peneHus, POOJIEMHBIX
CUTyalui i OOCYXKJICHHS B
KJIACCe;

33

31

12

10




- MIPUMEHEHUE HAa YpOKE
WHTEPAKTUBHBIX (opM pabOThI
Cc 00y4arouMMHUCS:
MHTEJUIEKTYaJIbHBIX urp,
CTUMYJIAPYIOLIUX
MO3HABATEIbHYI0  MOTHBAaLMIO
00y4Jaronuxcs;
JTUIAKTUYECKOTO Tearpa, TJe
MOJIyYCHHbIC HAa YpOKE 3HaHUS
OOBITPBIBAIOTCSA

B TeaTpajbHBIX IMOCTAHOBKAX;
JUCKYCCUHM, KOTOpbIE  JalOT
o0y4JarouMMcsi  BO3MOKHOCTD
NpUOOPECTH  OMBIT  BEJECHUA
KOHCTPYKTHBHOTO Jajora;
rpynnoBoi padoThI WK PabOTHI
B Iapax, KOTOpble  y4aT
o0y4Jaronuxcs KOMaHTHOM
paboTe U B3aUMOJCHCTBHUIO C
JIpyruMy 00y4arouMMHUCS;

- BKJIFOUEHHE B  YPOK
UTPOBBIX TPOILENYpP, KOTOpHIE

MIOMOTAIOT MOJIJIEPKATh
MOTHBAIIMIO OOYyYarOMIMXCA K
MOJIYYEHHUIO 3HAHUMU,
HaJIaXKUBAHUIO TTO3UTHUBHBIX
MEXJTMYHOCTHBIX OTHOIIICHUNA B
KJjlacce, MOMOTAIOT
YCTaHOBJICHUIO
J0OpoXKeTaTeIbHON

arMoc(epbl BO BpeMs ypoKa;

- opraHuzanus  I1edcTBa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX 00yUYaIOIIUXCS
HaJl UX  HEYCIEBaIOIIHUMH
OJHOKJIACCHUKAaMH,  JAOLIEro
o0yJaromuMcst COIMAJIBHO
3HAYUMBIN OIIBIT
COTpYAHMYECTBA U B3aUMHOMU
MOMOIIIY;

- UHULIMAPOBAHUE u
MOJIIEPKKA MCCIIE0BATEIBCKOM
JeATEIbHOCTH O0yYaroluuxcs B
paMKax  pealu3aluud  UMH
WHIMBUYAJIBbHBIX U TPYIIOBBIX




HCCIICAOBATCIIbCKNX IIPOCKTOB,

9TO JacT  0OydJarommmcs
BO3MOXXHOCTb npuodpectu
HaBBIK CaMOCTOSITENTEHOTO
pelLIeHus TEOPETUYECKON
poOIEMBI, HaBBIK

reHepUpoBaHusl U 0hOpPMIICHUS
COOCTBEHHBIX  HUJEH, HaBBIK
YBOXUTEIBHOTO OTHOIICHUS K
YyXKUM MM, O(POPMIICHHBIM

B pabotax TPYTHUX
HccleIoBaTelIeH, HaBBIK
MyOJTMYIHOTO BBICTYIIJICHUS
nepexn ayIuTOpHEN,
apryMEHTHPOBAHHUS u
OTCTaMBaHUS  CBOEH  TOUKH
3pCHHSL.
136
Temarndeckoe manupoBanue 11 kimace

Neri/m | HaumenoBan | Peanusanuu BocniurarensHoro | Komuuects
We pa3Jieros, MOTEHITHAIA YPOKa 0 YacoB
TEM (BuabI M OPMBI IESITEIIHLHOCTH)

1 Crpoenue - YCTaHOBJICHHE 9
aToMa. JIOBEPHUTEIBHBIX  OTHOIICHUI
[Tepuonuuec | Mexmy MeJaroru4c CKuM
KU 3aKOH U | paOOTHUKOM u ero
[Tepuonuuec | oOyyarommMucs,

Kasi CHUCTEeMa | ClIOCOOCTBYIOITUX

XUMHUYECKUX | TOBUTHBHOMY BOCIIPUSITHIO
AJIEMEHTOB | OOy4arolmuMucs TpeOOBaHUN U
J.U.Mennen | mpocs0 Me1IarOru4eCcKoro
eeBa pabOTHUKA, TPHUBJICYCHUIO HX

2 Crpoenue BHUMaHUs K oOcyxaaemoi Ha | 12
BEIIECTBA. YpOKE uHpopmaimu,
MHuoroo6pas | akTUBU3aLluU 170
W€ BEIECTB | IO3HABATECIbHOMU

3 XuMuueckue | AeATEIbHOCTH; 23
peaKInu - nooOyX1eHUE

4 Hemeramiel | oOyuatomuxcst coOmronath Ha | 40

5 MeTaUibl ypOKe OOIIEMPUHATHIE HOPMEI | 29

6 MeTobl MIOBEJICHUSI, TIpaBUjIa OOIICHUS | 15
MMO3HAHUS co CTapurmmMn
XUMUH. (memarornyecKuMHu

pabOTHUKAMH)




XUMUSA
JKU3Hb

)51

u CBEPCTHUKAMU
(oOyyaronmmMucst), TMPUHITUIIBI
y4eOHOM TUCITUTUTHHBI

¥ CaMOOpTaHU3aIUH;
- MPUBJICYCHHE BHUMAHHS
OOydYarommxcsi K IEHHOCTHOMY

aCTICKTY M3y4aeMbIX
Ha ypoKax SIBIICHUH,
opraHm3anusi uX paboThl C
MOJTy4aeMO Ha ypOKe
COILIMATILHO 3HAYMMOUN
nHpopMmarmei —
WHUTIMAPOBAHUE ee
oOCyXJeHUsl,  BBICKa3bIBAHUS
00y4JaronuMHCs CBOETO

MHEHHUS [0 €€  IOBO.NY,
BBIDA0OTKM CBOETO K  HEH
OTHOIIICHMUS;

- HCIIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOXKHOCTEN coaepKaHus
y4eOHOrOo  mpeAMeTa  4Yepes
JEMOHCTpAIMI0 O0yYaromMCs
IPUMEPOB OTBETCTBEHHOTO,
IPaXKIaHCKOTO HIOBEJICHHUS],
MPOSIBJICHUSI YEJIOBEKOIIOOUS U
100pOCEPIEUHOCTH, yepes
noaoop COOTBETCTBYIOLIUX
TEKCTOB ISl UTE€HUS, 3aJ1a4 JJIs
peneHus, POOIEMHBIX
CUTyalui it OOCYXKJICHHS B
KJIacCe;

- OPUMEHEHUE HA YpOKE
WHTEPAKTUBHBIX (HOpM pPabOTHI
C 00y4aroIMMHCS:
WHTEJUICKTYaIbHBIX urp,
CTUMYJTUPYIOIINAX
MO3HABATEILHYI0  MOTHBAIIUIO
o0y4Jaronuxcs;
JTUIAKTUYECKOTO Tearpa, TJe
MOJIyYCHHbIE HAa YPOKE 3HaHUS
OOBITPBIBAIOTCSA

B TeaTpajbHBIX IMOCTAHOBKAX;
JUACKYCCHM, KOTOpBIE  JArOT
00y4JarouMMcsi ~ BO3MOXKHOCTD




NpUOOPECTU  OMNBIT  BEJIEHUSA
KOHCTPYKTHBHOTO JMajora;
IpyHnoBOi padOThI WA PaOOTHI
B  Mapax, KOTOpble  yuar
00yJaromuxcs KOMaHTHOM
paboTe U B3aUMOJICHCTBHUIO C
JIpyruMy 00y4aroUMMHUCS;

- BKJIIOYEHHE B  YpOK
UTPOBBIX TMPOILENYpP, KOTOpBIE

MIOMOTafOT O IeP)KaTh
MOTHBAIIMIO OOydaromuXxcs K
MOy YEHUIO 3HaHUH,
HaJa)XKHUBAHUIO TTO3UTHBHBIX
MEXTMYHOCTHBIX OTHOIIICHUNA B
KJ1acce, MIOMOTaOT
YCTaHOBJICHHUIO
J0OpOXKeTaTeTbHON

arMoc(epsl BO BpeEMs ypOKa;

- opraHuzanus  I1edcTBa
MOTHUBHUPOBAHHBIX u
APYAMPOBAHHBIX O0yYAIOIIHUXCS
HaJl WX  HEYCICBAIOIIUMHU
OJTHOKJIACCHUKAMH,  JalOIIEro
oOydJaromumMcst COITMAJILHO
3HAYUMBbII OIIBIT
COTPYIHUYECTBA M B3aUMHOUI
TTOMOIIIH;

- WHUILIMUPOBAHUE u
MOJIJIEPKKA UCCIIEI0BATEIhCKOM
JEATEIIbBHOCTH OOYy4YaronIuxcsi B
paMKax  peaJd3alud  UMU
WHIUBUTyaJIbHBIX M TPYIIITOBBIX
HCCJICIOBATEILCKUX TPOEKTOB,
YTO JacT 00ydJaromumcs

BO3MOYKHOCTb npruoopecTu
HaBBIK CaMOCTOSITEITLHOTO
pelieHust TEOPETUYECKOU
poOJIEMEI, HaBBIK

TeHEPUPOBAHUS U OPOPMIICHHS
COOCTBECHHBIX  HJIEM, HaBBEIK
YBKUTEJIBHOTO OTHOIICHUS K
qy>KUM UjesM, 0(hOpPMIICHHBIM
B paborax JIPYyTUX
HUcciaea0Bareseu, HaBBIK
yOJIMYHOTO BBICTYIIJICHUS




nepen ayIUTOpHUEH,

apryMEHTUPOBAHUSA u
OTCTaWBAaHUSI CBOE€H  TOYKH
3pEHHSL.
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Ucnonb3oBanue mudposoit madboparopun «PobdbukJlad» (xumus) c
IeNbl0 OoJiee TIyOOKOro MOHMMAaHMS MaTepuaja B paMKax MPaKTHICCKUX
paboT (3 paboTHI B TEME)



