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IMosicuuTeILHAS 3aIMCKA

[TporpaMMa BHEYpPOYHOH IEATEIBHOCTH pa3padoTaHa Ha OCHOBE CIEIYIONINX HOPMATHBHBIX
JOKYMEHTOB:
DedepanbHo2o yposHsL:
— DenepanpHbiii 3akoH OoT 29 aekadbpst 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepauun» (B pen. enepanbHbix 3akoHOB 0T 17.02.2021 Ne 10-D3, ot 24.03.2021 Ne 51-@3, ot
05.04.2021 Ne 85-@3, o1 20.04.2021 Ne 95-®3, o1 30.04.2021 Ne 114-D3, o1 11.06.2021 Ne 170-D3,
ot 02.07.2021 Ne 310-@3, ot 02.07.2021 Ne 320-®3, ot 02.07.2021 Ne 321-®3, ot 02.07.2021 Ne
322-03, ot 02.07.2021 Ne 351-®3, ot 30.12.2021 Ne 433-®3, ot 30.12.2021 Ne 433-@3, ot
30.12.2021 Ne 472-@3, ot 16.04.2022 No 108-D3, ot 11.06.2022 Ne 154-D3);
— DenepanpHbiii 3akoH 0T 29 aekadps 2010 r. Ne 436-®3 «O 3amurte nereid oT uHGOpPMAIUH,
IIPUYMHSIONIEN BpE] UX 3740pOBbI0 U pa3BuTuio» (B pel. denepanpupix 3akoHOB 0T 01.05.2019 Ne
93-@3, ot 01.07.2021 No264-D3);

— Pacnopstxenue [IpaButensctBa Poccuiickoit @enepanyu ot 29 mas 2015 r. Ne 996-p «Crparerus
pa3Butusa Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roxay;

— IIpuka3 MunucrepctBa oopazoBanus u Hayku Poccuiickoil @enepauuu ot 17 mast 2012 r. Ne413
«O6 yTBepxkaeHuU (enepaIbHOro TOCYAapCTBEHHOTO 00pa3oBaTeIbHOIO CTAaHAAPTA CPEIHEro
obmiero oOpaszoBanusi» (B pexa. [IpukaszoB MwunoOpHayku Poccum ot 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, o1 29.06.2017 Ne 613, ot 11.12.2020 Ne 712);

— IIpuka3z MunuctepctBa npocsenienus Poccuiickoii denepanuu ot 22 mapta 2021 r. Ne 115 «O6
yrBepxkaeHun Ilopsiaka opraHuzanud M OCYIIECTBICHHS 00pa30BaTEIbHOM JEATEIBHOCTH 11O
OCHOBHBIM 0011€00pa30BaTeIbHBIM MIpOrpaMMaM — OOpa30BaTEeNbHBIM IPOrpaMMaM HAaYaJIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEero 00pa3oBaHUs»;

— IIpumepHas ocHOBHasi 0Opa3oBaTelibHAs ITPOrpaMMa CpeTHETO 00IIero oopa3oBaHus (B peaakiuu
nporokona Ne 2/16-3 ot 28.06.2016 r. denepanbHOro yuyeOHO-METOIUUYECKOTO OOBETUHEHUS IO
obmiemMy 00pa3oBaHUIO);

— [locranoBnenue ['maBHOTO rocy1apcTBEHHOTO caHuTapHOTo Bpada Poccuiickoit deneparnuu ot 28
ceHtsiOpst 2020 1. Ne 28 «O0 yrBepxaenun canutapubix npasun CIT 2.4.3648-20 «CanutapHo-
SMUJEMUOJIOTHYECKHE TpeOOBaHUs K OpraHU3alMsIM BOCIHTAHUS M OOYYEeHHS, OTAbIXa U
03JI0POBJIEHUS MOJIOAEKN»;

— IlocranoBnenue ['maBHOTrO rocy1apcTBEHHOIO caHUTapHOro Bpada Poccuiickoit denepanun ot 28
saBapst 2021 r. Ne 2 «O06 yrBepxaeHUM caHuTapHbBIX mpaBwi W HopMm CanllmH 1.2.3685-21
«['urneHnyeckrie HOpMaTUBBI U TPeOOBaHUS K 0OecreueHn 0 0e30MacHOCTH U (M) O0e3BpeHOCTH
U1 4eroBeKa (paKTOPOB Cpebl OOUTAHUY;

Pezuonanvnozo yposns:

— Ilocranosnenue IlpaBurensctBa XMAO — IOrpel «O nopsake opraHu3alvii HHIUBULYAIbHOIO
oTOopa Mpu mpueMme JIMOO MepeBOji€ B IOCYAAPCTBEHHbIE M MYHHUIUIAIbHBIE 00pa30BaTEIbHbIE
OpraHu3aIMH JJIs OJIy4E€HUS] OCHOBHOT'O OOIIIET0 M CPEHEro 00IIero o0pa3oBaHUs C YIIIyOJIeHHBIM
M3Y4YEHHEM OTAENbHBIX YUeOHBIX MPEAMETOB WM AJs NpouiibHOro o0yueHus» ot 9 aprycra 2013
r. Ne 303-n1 (B pen. nocranoBnenus IlpaBurensctBa XMAO — FOrpst ot 09.09.2016 N 346-m1; ot
22.01.2021 Ne8-m),

HucmumyyuonanvHo2o ypoeHsi:

- OcHoBHas oOpa3oBarenpHas TMporpamMma cpemHero ooOmero obOpazoBanus «MBOY
Huxnecopreimckoit COLL»



AKTYaJIbHOCTH U MPAKTHYECKAsS 3HAYUMOCTH

OnHOM M3 MPUOPUTETHBIX 3a]au ILIKOJIBI SIBISETCS HEOOXOAMMOCTh (POPMUPOBAHMS TaKHX
00pa3oBaTENbHBIX PE3YIBTATOB, KOTOPHIE IO3BOJIAT COBPEMEHHOMY BBITYCKHHMKY ILIKOJBI CTaTh
YCIICHIHBIMA B KH3HH, B NPOPECCHOHATBHON JesTedbHOCTH. KauecTBo 00pa3oBaTeNbHBIX
pe3yabTaTOB COBPEMEHHOTO IIKOJIBHUKA, OICHUBACTCS Yepe3 ero GyHKIMOHATIBHYIO TPAMOTHOCTD.
ITo pesymbraram wuccienoBanuii PISA u TIMSS poccuiickue ydamnyecsi yCHEIIHO BBITOTHSIIH
3aJJaHis Ha BOCIPOM3BEICHUE 3HAHWUN B MPOCTBHIX CUTYAIUSIX W 3aTPYIHSUIMCH MPUMEHUTH HX B
CUTyalusX, OJMM3KUX K peanbHOH >ku3HH. OIEHKa YPOBHS €CTECTBEHHOHAYYHOH TI'PaMOTHOCTH
BBIITYCKHUKOB IIKOJIBI Poccuu, T.e. MX yMEHWI NPUMEHATh TMOJYYCHHBIC 3HAHHUS B KOHTEKCTE
MOBCEHEBHOM KHM3HHM, MMOKa3aa, YTO STOT YPOBEHb 3HAUUTEIILHO HIKE CPEAHUX MEXKTYHAPOIHBIX
pesyabTaroB. Ilpobrema ¢opmupoBaHus (QYHKIMOHAIBHOM TPAMOTHOCTH YYallUXCS M BCETO
IIOAPACTAOIIEro MOoKoJIeHUs orpaxkeHa B Ilocnanunu [Ipesunenra PO B.B.Ilytuna ®@enepanbHOMy
cobopanmto 2018 r: «HeoOxomumMo Takxke yaensaTh OOJdblIOe BHUMaHHWE (YHKIHOHAIHHON
IPaMOTHOCTH HAIllUX JIETEH, B 1IEJIOM BCETO MOPACTAIOIIETO OKOJICHUS. TO BaKHO, YTOOBI HAIIIU
JeTy ObUIM alalTHPOBAaHBbI K COBPEMEHHOM kHM3HW». HeoOXoIuMo Takke pa3BHBAaTh CIIOCOOHOCTH
YeJI0BEKa OCBauBaTh U MCIIOJIb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS [T PACTIO3HAHUS U TIOCTAHOBKHU
BOIIPOCOB, JUII OCBOCHHS HOBBIX 3HAHWM, s OOBSCHEHHUS C€CTECTBCHHOHAYYHBIX SIBJICHUH W
(GbopMyIHpOBaHUS OCHOBAHHBIX HAa HAYYHBIX JIOKAa3aTENbCTBAX BBIBOJOB B CBSI3U C
€CTeCTBEHHOHAYYHOH IMPOOJIEMAaTUKON; MOHMMATh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHUS Kak
(OpMBI YEIOBEYECKOTO MO3HAHMS; JEMOHCTPHPOBATH OCBEAOMIEHHOCTh B TOM, YTO €CTECTBEHHBIE
HAYKW U TEXHOJOTHS OKa3bIBAIOT BIMSHUE HA MAaTCPHAIBHYIO, HHTEIUICKTYaIbHYIO M KYJIbTYPHYIO
cdepsl o01IecTBa

HoBu3Ha mporpamMmbl 3aKJIOYaeTCs B TOM, YTO B OCHOBE JIeXAT 3a7auyd C 00sM3aTelbHBIM
CUTYaIlMOHHBIM KOHTEKCTOM, C HEOOBIYHBIMU HOBBIMU (DOPMYJTUPOBKAMH W HEONPEICICHHOCTHIO B
ciocobax penieHusi. DopMHpPYeT HOBBIE HAaBBIKM W Pa3BUBAaCT YHHBEPCAIbHBIC CIIOCOOBI
TSI TeITbHOCTH.

MoTuBMpPYIOUIMIA MOTEHIHAJT MPOrPaMMBbI 3aKIIOYaeTCsl B TOM, YTO MaTepUallbl U 3aaHMUs,
JIeKalIue B OCHOBE Kypca, OTHCHIBAIOT CUTYalluH, OJM3KUE M MOHSITHBIE KOKAOMY IIKOJBHHKY, a
KOHTEKCT 3aJ[aHui OJM30K K MPOOJIEMHBIM CUTYaIUSIM, BOSHUKAIOIINM B KH3HH.

Pa3zBuBawommii moTeHMa SBISIETCS 3HAYUMBIM, TaK KaK MporpaMMa HarpaBlieHa Ha pa3BUTHE
MBILUIEHHUS 00yUaroIKXCsl; OBlaZeHne UMHU 3(h(hEKTUBHBIMU IPUEMaMU YMCTBEHHOM /1€ TEIbHOCTH;
(dbopMHpOBaHKE YMEHHH JIOTHUECKH TPAMOTHO PacCyXJ1aTh, JeNIaTh BBIBOJIbI, (POPMYIHPOBATH LIEIH,
CTPOUTh YMO3AKJIIOUEHHUsS; CTPEMJICHHWE IIOMOJHUTh 3HAHHUSA O NpPEAMETE; BBbISBICHHE CBS3U
M3y4yaeMOro MmarepHuajga ¢ OKpYKaloUled XH3HbIO M IPAKTUYECKOM JEATEIbHOCTBIO JIIO/IEH;
OLIEHUBAHHE MPAKTUIECKON 3HAUMMOCTH N3y9aeMOTr0 MaTepHara.

[Iporpamma  oOnamaer OOJBIIMM BOCHUTATEIbHBIM MOTEHIMAJIOM, TaK KaK B IIPOIECCE
peteHust MPEUIOKEHHBIX 3ajad dopmupyroTcs JTMYHOCTHBIE Ka4yecTBa
00yJaroImuXxcs: HACTOMYMBOCTh, TEpPIEHHEe, BOJS K TO00ene, KOTOpBIE JOJDKHBI TOSBUTHCS Y
yJaluxcs B mpoliecce 00ydeHusl.

BocnurarenbHblil IOTEHIIMAT Kypca PEAU3YETCS Yepes:

e no0yXaeHue 00yJarouxcsi COOM0aTh Ha YPOKE OOIENPUHATHIC HOPMBI ITOBEICHHS,
npaBuiia OOLIEHHS CO CTApIIMMHU (II€AAarorndyecKuMI pabOTHUKAMU) U CBEPCTHUKAMU
(oOyuaronMucs ), MPUHLIUIBI y4eOHOW AMCUUIUIMHBL U CAMOOPTaHU3aINHY;



MpUBJICUEHNE BHUMAHMsI 00YUYaIOMIUXCsl K IEHHOCTHOMY aCleKTy M3y4aeMbIX
Ha ypoKax sIBJIEHUH, HCII0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOYKHOCTEN COJIEpIKaHuUs pa3aeia
yepe3 noA00p COOTBETCTBYIOLIMX YIPaXKHEHUH;

BKIIFOUCHHEC B YPOK UI'POBBIX IIPOLCAYP, KOTOPBIC TIOMOI'arOT NOAACPKATb MOTHUBAIIUTO
06yan0Luchs1 K IIOJIYUCHUTIO 3HaHI/II>'I, HaJIaXXUBAHWIO ITO3UTHBHBIX MCKJIIMYHOCTHBIX
OTHOIIICHUH B KJIacCeC, IMIOMOI'atOT YCTaHOBJICHHIO ,HO6pO)K€J'IEIT€J'IBHOfI aTMOC(bepBI BO BpCMs

ypoka

MPUBJICYCHUE BHUMAHUsI 00YyJAIONIMXCS K IIGHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, CTIOIb30BAaHIE BOCITUTATEILHBIX BO3MOKHOCTEH COJIEpKaHUs yueOHOTO
peaMeTa yepe3 IEMOHCTPAINI0 00YYaloIUMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MTOBE/ICHHUS, TIPOSIBIICHUS YEJIOBEKOTIO0US M I0OpOCepAeYHOCTH, Yepe3 mo100p
COOTBETCTBYIOILIMX TEKCTOB JIJISl YTCHHUS, 3334 JUTsl PEIICHHsI, TPOOJIEMHBIX CHUTYalul JIs
00CYXKJIeHHS B KJ1acce

MIPUMEHEHHE Ha YPOKaX MHTEPAKTHBHBIX (POPM pabOTHI C 00YyUAIOIIMMUCS: TUJAKTHUECKOTO
TeaTpa, I MOJIyYeHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAJIBHBIX IOCTAHOBKAX
(HarpuMep, HTHOCTPAHHBIH SI3bIK, PYCCKHH S3bIK);

BKIIFOUCHHEC B YPOK UI'POBBIX IIPOLCAYP, KOTOPLIC IIOMOI'alOT NOAACPKATb MOTHUBALIUTO
06yan01uchs1 K ITOJIYUYCHUIO 3H8,HI/Iﬁ, HaJIaXXUBAHHIO IMTO3UTHBHBIX MCKIIMYHOCTHBIX
OTHOIIICHU B KJIacCC, IOMOI'atOT YCTaHOBJICHHIO I[O6p0)KCJ'I&TCJ'ILHOI>i aTMOC(I)epBI BO BpCMs

ypoka

3nopoBbecOeperaouMii MOTEHIMAJ TIPOrPAMMBI PEATU3YETCS M3 MPEANOIOKESHHUS, YTO IOCIe

M3y4YeHHs Kypca, ydaliuecsl MOMMyT, 4TO OMOJIOTHS, HayKa, TIIyOOKO CBsI3aHHAs C HAIIeH >KU3HBIO,

KOTOpasA MOMOKET pCIIUTh MHOT'UC OBITOBEIC HpO6JIeMI)I.

1. OBIIASI XAPAKTEPUCTUKA BHEYPOUYHOM JEATEJBHOCTH

Oopa3oBartenbHas 00J1aCTh - «EcTeCTBO3HAHUEY.

HanpagieHnue — oOLIEHHTEIIEKTYaIBHOE.
IIpeeMcTBEHHOCTH Kypca

Conepxanne kypca «EcTrecTBeHHO-HayuHas TI'pDaMOTHOCTB»» COOTBETCTBYET MLIENsIM M 3ajadam
OCHOBHOI 00pa3oBarteibHOIl porpammsl, peanuszyeMmoit «MbOY Humxnecoptsimckoit COLLDy.
B conmepxannmn Kkypca MCIONB3YIOTCS MEKIPEIMETHBIE CBSI3U C UCTOPUEH, XUMHUEH, MEAUIIMHOM,

MaTEeMaTUKOM, TUTepaTypOl, PYCCKUM SI3bIKOM, reorpaduei.

IMeas Kypca — pa3BUTHE ECTECTBEHHO-HAyYHOM I'PAMOTHOCTH IIKOJBHHUKOB KaK WHJIWKATOpa

KauecTBa U 3(Q(PEeKTUBHOCTH OHOJIOTrMUECKOro 00pa3oBaHUsl.
3agaum Kypca:

C(I)OpMI/IpOBaTB YMCHHC pa6OTaTL C HCTpaAUIINOHHBIM 3aJaHUCM, B HACTHOCTH, C 3aIAHUCM,

OTJIMYHBIM OT IMMPUBBIYHOT'O TEKCTOBOT'O, JJIsI KOTOPOI'0 U3BCCTCH croco0 pEeICHUA;

pa3BuUBaTh yMEHUs paboTaTh ¢ UH(pOpMaILMel, TPEICTaBIEHHOM B pa3Iu4HbIX (popmax:

TEKCT, TaOJIHUIIbl, AUArPAMMBI, CXEMBI, PUCYHOK, YEPTEXK;

Hay4YUTh OTOUPATH HYKHYIO HHPOPMAIHUIO, €CIIU 3ajauya COJEPKUT N30BITOUHYIO

nH(}OpPMaILIKIO; TPUBJIEKATh TOTOJHUTEIbHYIO HHPOPMAIIUIO, UCTIONIb30BaTh JTUUHbIHN OIBIT;

(GbopMHpPOBaTh YMEHHE MOJIETUPOBATH CUTYAIUIO;
pa3BUBaTh KPUTHUUECKOE MBIIUICHHUE,



e (opmHupoBaTH YMEHHUE PAa3MBIILUIATH: HCIOJIB30BaTh EPeOOpP BO3MOKHBIX BapHAHTOB
pelieHus, a TAaKKe METOJT MPod U OMHOOK;
® COBEpIIECHCTBOBATh YMEHUE MPEACTABIAThH B CIIOBECHOM (popmMe 000CHOBaHHE CBOETO
pelIeHus.
MecTo Kypca B CTPYKType OCHOBHOM 00Opa3oBaTENbHON MPOrpaMMbl - BKIIIOUEH B y4eOHBIN
miaH 11 yHuBepcaibHOTO Kinacca (¢ yriayOJa€HHBIM U3YYCHHUEM XUMHUU U OMOJIOTHH ).
Peanusyercs 3a cueT yacoB BHEYPOUHOH €ATEIbHOCTH.
Bo3pacTtHas rpynna yyammuxcs — yyanuecst 15-17 nernero Bo3pacta (10 miu 11 kiaccsr).
KoanuectBo yueOHbIX yacoB B 11 kiacce - 1 yac B Hepenmo xumus, B 10 kiacce — 1 yac xumus, 10-
11-xnacc 6uomnorus.

MeTtoabl 00y4yeHHsl, BOCHUTAHUS, PA3BUTHS
-MHHOBAI[MOHHO-ACSATEIbHOCTHBIM — aJITOPUTMHU3ALIMS, TBOPUYECKAsT MHBAPUAHTHOCTD;
-He(OPMAITbHO-TMYHOCTHOCTBIA — 3aJ]a4d C WCIIOJIb30BaHUEM OHWOrpaduu JTUYHOCTECH 3HAYMMBIX
JIIOJICH;

-METO/i aKTUBHOT'O 00Y4YE€HUS — TEXHOJIOTHUS PEIICHUSI KOHKPETHBIX CUTYaIlUi;

-MeTo/ MPOOJIEMHOr0 OOYYCHHS - 4epe3 CO3JaHue MPOOJEMHOW CHUTYyallud, PEIICHHE KOTOPOH
MoTpeOyeT OT yJalIerocs BIOKEHUS WHTEIICKTYaIbHBIX CHUIT,

-METOJl KOHTEKCTHOTO OOyYeHHs - JEJIOBbIE WIPbl W 3a/Jaud, CJIEAyeT paccMaTpUBaTh Kak
KOMIUIEKCHBIN IPUEM, MOAETUPYIOIIUN TUIIOBBIEC )KU3HEHHBIE CUTYallUH.

COBOKYIMHOCTB 3TUX METOJIOB MO3BOJIAET OLEHUBATH CIIEIYIOIINE MOKa3aTed cPOPMUPOBAHHOCTH
KadecTBa 3HAHMIL:

- CUCmeMHOCmb — YYEHUK JIEMOHCTPUPYET JIOTUYHOCTh PAaCCYXIACHUM, YMEHHUS COOTHOCUTH
pasnuuHbie (PaKThl, paCCMaTPUBATh UX B CUCTEME, COOIIOAATh MOCIEA0BATEIBHOCTD U JJOTUYHOCTD B
NENCTBUSX, HEOOXOAUMBIX /I PEIICHUS 3aa4H;

- OCMbLCIeHHOCMb — CPOPMUPOBAHBI YMEHHUSI TIOJITBEPKAATH MOTYUYEHHBIE PE3YJIbTaThl IPUMEPAMH,
B TOM YHCJIE U3 JUYHOTO OMbITA, AHATU3UPOBATH MPEJICTABICHHYIO B 3371a4€ CUTYAIUIO, BBISIBIISTH €€
3aKOHOMEPHOCTH; apTryMEHTHPOBAHO JOKa3bIBaTh CJEJIAHHBIE BBIBOJBI U OOOCHOBATH CIOCOOBI
peLIeHUs 3a/1a4u;

- OeticmeeHnocmyb (HYHKIIMOHAIBHOCTD) — JEMOHCTPUPYIOTCS YMEHHSI U TOTOBHOCTh MPUMEHSTh
TEOPETUYECKUE 3HAHUS JJIs PELICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

- CAMOCmMOosAMeNbHOCMb — YYEHUK JEMOHCTPUPYET CaMOCTOSITENFHOCTDh MBIIIICHHS, CIOCOOHOCTh
MIPUMEHSATH 3HAHWS B U3MEHEHHBIX CUTYalLIUAX.

JIMYHOCTHBIE U METANIPEIMETHBIE PE3YJIBTATBI
TpeGoBanust K pe3yibTaTaM OCBOEHHUS Kypca BHEYPOUHOM JEATETbHOCTH MO OMOJIOTUH B
OCHOBHOH IIKOJIE ONPEAEISIOTCS KIIOYEBBIMH 3a/ladyaMu OOILIEro oOpa3oBaHMs, OTPa)KaroIIMMHU
WH/MBUyaJIbHBIE, OOIIECTBEHHBIE M TOCYAapCTBEHHbIE TOTPEOHOCTH, M BKIIIOYAIOT JIMYHOCTHBIE U
MeTanpeaIMETHbIE Pe3yJIbTaThl OCBOEHHS Kypca.

JIn4HOCTHBIE YHUBEPCAIbHBIE Y4eOHbIe AeHCTBUSA
YYECHUK HAYYHMTCH
1) 6 pamkax kocHumueHo2o0 KomMnonenma 6y0ym cghopmuposans:
® DKOJIOTMYECKOE CO3HAHME, IPU3HAHKUE BBICOKOW LIEHHOCTHU KU3HU BO BCEX €€ MPOSABICHUSAX;
3HaHUE OCHOBHBIX MPHUHIMIIOB M MPABUJI OTHOIICHHS K IPUPOJE; 3HAHUE OCHOB 310POBOIO
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o0pasa JKHU3HU U 30pOBbeCOCPETaroIiX TEXHOIOTHIA; IPABUIT MIOBSACHHUS B UpE3BbIYaii HHIX
CUTYaIUsAX,
OCHOBBI COIMAIbHO-KPUTHYCCKOTO MBIIIJICHUS, OPUCHTAIIUS B OCOOCHHOCTSIX COIMAIbHBIX
OTHOIICHUH W B3aMMOJCHCTBUM, YCTAHOBJIEHHWE B3aUMOCBSI3H MEKIY OOMICCTBEHHBIMU
COOBITHSIMU,

2) 8 pamKax YyeHHOCMHO20 U IMOYUOHANLHO20 KOMHOHEHMO8 6Y0ym cihopmuposams:

IPaKJIAHCKHUI NaTpuoTH3M, JIF0OOBb K Po/iiHe, 4yBCTBO FOPAOCTH 32 CBOIO CTPaHy;
YBaKCHHUE K UCTOPUHU, KYJIBTYPHBIM U HICTOPUUYECKUM MMAMSITHUKAM;

yYBOKEHHUE K IEHHOCTSIM CEMbH, JIIO00BH K MPHUPOJIE, MPU3HAHNUE [IEHHOCTH 3I0POBbS, CBOECTO
U APYTUX JIOIeH, OITUMU3M B BOCIIPUSITUU MUDA,

MOTPEeOHOCTh B CAMOBBIPAXKEHUHU U CaMOpealIn3alliy, COLMATbHOM MIPU3HAHUMY;

MO3UTHBHASI MOpPAJIbHAs CAMOOLICHKA U MOPAJIbHBIC YYBCTBA - YYBCTBO TOPJIOCTH IIPH CIICTOBAHUH
MOpaJIbHBIM HOPMaM, NePEeKUBAHHUE CTHIAAa U BUHBI IPH UX HAPYILICHHUH.
3) B paMKax AeATeIbHOCTHOTO (IIOBEAEHYECKOT0) KOMIIOHEHTA OynyT c(hopMupoBaHsbI:

TOTOBHOCTh M CIIOCOOHOCTh K YYacTHIO B IIKOJIBHOM CaMOYIPABICHHM B TNpeaenax
BO3PACTHBIX KOMIIETCHIMH (ydacTHe B JETCKHX M MOJIOAEKHBIX OOIIECTBEHHBIX
OpraHu3alMX, IKOJIbHBIX U BHELIKOJIBHBIX MEPOIPUATHUAX);

YMEHHE BECTH MOl HA OCHOBE PABHOIPABHBIX OTHOIICHHWH U B3aMMHOIO YBAKEHHUS U
MPUHATHUS; YMEHUE KOHCTPYKTUBHO pPa3periaTh KOH(PINKTHI;

TOTOBHOCTh U CIIOCOOHOCTBH K BBIIIOJHEHUIO MOPAJbHBIX HOPM B OTHOLIEHHM B3pPOCIHBIX U
CBEPCTHMKOB B ILIIKOJIE, IOMa, BO BHEYUYEOHBIX BUAAX JIEATEIBbHOCTH;

NOoTpeOHOCTh B y4acTUU B OOIIECTBEHHOHN XH3HM ONMIKaMILIEro COUalbHOTO OKPYKEHHS,
OOIIECTBEHHO IOJIC3HOM JIESTEIbHOCTH;

YCTOMUYUBBIA TIO3HABATEIbHBIA HMHTEPEC M CTAHOBICHHE CMBICIOOOpasyromeil (QpyHKIHH
II03HABaTEJIbLHOTO MOTHBA;

TOTOBHOCTH K BBIOOPY NPOPUIBHOTO 00pa30BaHuUsl.
Y4YeHHUK MOJYYUT BO3MOKHOCTD 1151 (POPMUPOBAHUS

BBIPKEHHOW yCTOMUMBOI y4eOHO-T103HABATEIbHON MOTUBAIIMU U UHTEPECa K YUCHHUIO;
TOTOBHOCTH K CaMOOOpa30BaHUIO U CAMOBOCIUTAHUIO;

aJIEKBaTHOM MO3UTHBHOM CaMOOIICHKH M S-KOHIEIIINH;

KOMIIETEHTHOCTH B peaju3alid OCHOB TPaXJIAHCKOM HICHTUYHOCTH B IOCTyNKax M
JIeATEIILHOCTH,;

MOpAaJbHOTO CO3HAHUS Ha KOHBEHIIMOHAJIHHOM YpPOBHE, CIOCOOHOCTH K PEIICHHIO
MOpPaJbHBIX JUJIEMM HAa OCHOBE y4€Ta MO3UIMN YYaCTHUKOB JUJIEMMBbI, OPUEHTALIMN HA UX
MOTHBBI M UYBCTBA; YCTOWUHUBOE CIEAOBAHNUE B IOBEAECHUHU MOPAJIbHBIM HOPMaM U 3TUYECKUM
TpeOOBaHUSAM;

HMIIATUM KaK OCO3HAHHOTO MOHUMAaHMS W CONEPEXHMBAHUS YYBCTBAM JPYTUX, BbIpakarollewcs B
MOCTYIIKaX, HallpaBJIEHHBIX Ha MOMOIIb U 0OecredeHne 01aronoayyusl.

MeranpeaMeTHble IJIAHUPYEMbIe Pe3yJbTaThl
IIporpamMma pa3BuTHS YHUBEPCAJIbHBIX Y4eOHBIX AeHCTBHI
1) PeryasiTuBHbIC YHHBEPCAJbHbIE Y4eOHbIE AeHCTBUS

YUE€HUK Hayuumcsa

IeJIeNoJIaraHio, BKJIIOYas MOCTAHOBKY HOBBIX IeJel, MpeoOpa3oBaHUE NPaKTUUYECKON
3aJlaud B IO3HABATEIbHYIO;

CaMOCTOSITENIbHO aHAJIU3UPOBATh YCIOBUS JOCTHKEHUS LEIM Ha OCHOBE yU€Ta BbIIEICHHBIX
YUUTEJIeM OPUEHTHPOB JeHCTBUS B HOBOM Y4eOHOM Marepuae;

IUTAHUPOBATh MYTH JOCTHKEHUS 1IeTei;

yCTaHaBJINBATh 11€JIEBbIE IPUOPUTETHI;

YMETb CAMOCTOATEIHHO KOHTPOJIUPOBATh CBOE BPEMsI U YIIPABIIATH UM;



MPUHUMATH PEIICHUS B MPOOIEMHON CUTYaI[MH HA OCHOBE IIEPErOBOPOB;

OCYLIECTBIIATh KOHCTATUPYIOLIMM M IPEIBOCXMINAIOUINI KOHTPOJIb IO PEe3yibTary U IO
crniocoOy JAEHCTBHS; aKTyaJIbHBIH KOHTPOJIb HA YPOBHE MPOU3BOJILHOTO BHUMAHUS;
aJICKBAaTHO CaMOCTOATENIBHO OLICHUBATh IIPABUJIBHOCTb BBIIIOJHEHUs JEUCTBHUS U BHOCUTH
HEOOXOIMMbIE KOPPEKTHBBI B MCIIOJHEHUU KaK B KOHIIE NEMCTBUSA, TaK U IO XOOY €ro
peanu3anuy;

OCHOBaM IPOTHO3MPOBAHMSI KaK MPEABUACHUS OyIylIIuX COOBITHII U pa3BUTHUS IIpoIEcca.
YUEHUK ROJIYYUM 603MOHCHOCHb HAYYUMbCA

CaMOCTOSITEJIbHO CTABUTh HOBBIC YUEOHBIC IICJIU U 33/1a4H;

MOCTPOCHUIO )KU3HEHHBIX IJIAHOB BO BPEMEHHOW MEPCIEKTUBE;

MIPU TUIAHUPOBAHUU JIOCTHXKEHUS LIEJIEH CaMOCTOSATEIbHO U aJICKBaTHO YUYUTHIBAThH YCIOBUS U
CpEACTBa UX JOCTUKEHUS;

BBIJICJISITh ~ QJIETEPHATUBHBIE CIIOCOOBI  JIOCTHDKGHMsI 1€MW BbIOMpaTh HambOojee
3¢ PeKTHBHBIH c110CO0;

OCHOBaM CaMOPETYJISIIIAK B Y9eOHOM 1 TIO3HABATEIHHON JIEATEIHPHOCTH B ()OpPME OCO3ZHAHHOTO
VIOPABICHUS] CBOUM IIOBEJEHUEM U JESATEIbHOCTHIO, HAIPABICHHOW HA JOCTH)KEHHE
MMOCTABIICHHBIX 1ICIICH;

OCYIICCTBIIATH TIO3HABATEIBHYIO PE(IIECKCHIO B OTHOIIICHUH JCHCTBHI 1O PEIICHUIO YUEOHBIX
Y IO3HABaTEIIbHBIX 3a/1a4;

aJIecKBaTHO OIEHUBATb OOBEKTHUBHYIO TPYIHOCTh Kak Mepy (aKTUYECKOTO  HIIU
MPEAIOIAraéMoro pacxoia peCypcoB Ha pELICHHE 3a]1a4H;

aJICKBaTHO OIICHMBATh CBOM BO3MO)XHOCTH JOCTHKEHUS IIEJIM ONPEACIIEHHON CII0KHOCTH B
pa3IUuHBIX chepax caMOCTOATEILHON ACATEIBHOCTH;

OCHOBaM CaMOPETYJISILUN SMOIIMOHAIBHBIX COCTOSIHU;

IIpujiaraTb BOJICBBIC YCUJIUSA U IIPCOA0JICBATh TPYAHOCTU U NPCHATCTBUA HA ITYTHU JOCTUKCHUSA ueneﬁ.

2) KoMMyHUKaTHBHbIE YHUBepPCaJIbHbIe YUueOHbIEe 1eliCTBUA

YUE€HUK Hayuumcs

YUYUTBIBATh pa3HbIC MHCHHS M CTPEMHUTBCS K KOOPIMHAIMHM PA3JIMYHBIX MO3UIHUHA B
COTPYIHUYECTBE;

(dbopMynupoBaTh COOCTBEHHOE MHEHHUE U TIO3UIUIO, apTYMEHTHUPOBATh U KOOPAHMHUPOBATH €&
C MO3ULMSIMU ApTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO pelIeHus] B COBMECTHOM
NesITeTbHOCTH,

yCTaHABIMBATh M CPABHUBATH Pa3HbIC TOYKU 3PEHUS, MPEXKIE YeM MPUHUMATH PEIICHHUS U
JienaTh BBIOOP;

apryMEHTHPOBAaTh CBOIO TOYKY 3pEHUS, CIOPHTh W OTCTaWBaTh CBOKO IO3HMIHUIO HE
BpaXJ1Ie€OHBIM JJIs1 ONIIMIOHEHTOB 00pa3oM;

3aJaBaTh BOIPOCHI, HEOOXOAMMBIE [UIS OpPTraHU3allMK COOCTBEHHOH IESITEIHHOCTH U
COTPYIHHYECTBA C MAPTHEPOM;

OCYLIECTBIIATh B3aUMHBI KOHTPOJb M OKa3blBaThb B COTPYIHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

aJIeKBaTHO HCIIOJIL30BATh Pedb IS TNIAHUPOBAHUS M PETYISIIUU CBOEH IESTETbHOCTH;
aJIeKBaTHO WCIIOJB30BaTh PEUEBBbIC CPEICTBA JUIS PEHICHUS PA3IMYHBIX KOMMYHHUKATHBHBIX
3aja4; BIIQJETh YCTHOW WM TMHUCBMEHHOW PEUYBI0; CTPOUTH MOHOJOTHYECKOE KOHTEKCTHOE
BBICKA3bIBaHHE;

OpraHHM30BBIBaTh U IIAHUPOBATH Y4EOHOE COTPYAHHUYECTBO C YYUTEIEM M CBEPCTHUKAMH,
OTIPENIENIATh 1EeNU U QYHKIIUU yYaCTHUKOB, CIOCOOBI B3aUMOICHCTBHS; TUIAHUPOBATH O0IIHe
crnocoObl paboThI;

OCYLIECTBIIATh KOHTPOJIb, KOPPEKIIHIO, OLIEHKY CHCTBUI NapTHEPA, YMETh YOCIKIaTh;



paboTaTh B rpymIe - yCTaHaBIMBaTh pabouue OTHOIIECHUS, d(P(PEKTUBHO COTPYIHUYATH H
CIOocOOCTBOBATh MPOAYKTHBHOM KOOIEPALMHU; UHTETPHUPOBATHCS B T'PYIIY CBEPCTHUKOB U
CTPOUTH MIPOTYKTHBHOE B3aNMOICHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMH;

OCHOBaM KOMMYHHUKAaTHBHOH pediekcum;

UCIIONIb30BaTh aJ€KBAaTHBIC SI3BIKOBBIE CPECTBA JJIsI OTOOPAXEHUSI CBOMX YYBCTB, MBICIICH,
MOTHBOB U TOTPEOHOCTEN;

0TOOpakaTh B peun (omucaHue, oObICHEHHE) COMEP)KaHUE COBEPIIAEMbIX JCUCTBHUH, Kak B (opMe
I'POMKOM COIMAIM3UPOBAHHON pedH, TaK U B opMe BHYTPCHHEH peun.
YUEHUK NOJIYYUM 803MOHCHOCHLL HAYYUMbCA

YUUTHIBATh Pa3Hble MHEHUSI M HHTEPECHl U 0OOCHOBHIBAaTh COOCTBEHHYIO MO3UIIHIO;
MMOHUMATh OTHOCUTEILHOCTh MHEHUM U MOJIXO0A0B K PELICHUIO MPOOIEMBI;

MPOAYKTUBHO pa3pemiaTth KOH(IMKTHI Ha OCHOBE Y4EéTa WHTEPECOB M TMO3UIMH BCEX
YYaCTHUKOB, TIOMCKAa U OLEHKU aJbTePHATUBHBIX CIIOCOOOB pa3pelieHuss KOH(IUKTOB;
JIOTOBAPUBATHCS M MPHUXOAUTHh K OOIIEMY PEIICHUIO B COBMECTHOW NEATEIHHOCTH, B TOM
YHClIe B CUTYalll CTOJIKHOBEHUSI HHTEPECOB;

OpaTb Ha ce0st MHULIMATHBY B OPTaHU3AIMH COBMECTHOTO JCHCTBUS (JIEII0BOE TUAECPCTBO);
OKa3bIBaTh MOJICPKKY U COACUCTBUE TEM, OT KOTO 3aBUCHUT JOCTHKEHUE 1IETTH B COBMECTHOM
eI TeTbHOCTH;

OCYIIECTBIIATh KOMMYHUKATUBHYIO PE(ICKCHIO KaK OCO3HaHHE OCHOBAaHUU COOCTBEHHBIX
JEUCTBUN U IEUCTBUN MapTHEPA;

B Ipoliecce KOMMYHHKAIIMM JTOCTAaTOYHO TOYHO, TMOCIEAOBAaTENbHO U MOJHO IepelaBaTh
napTHEPY HEOOXOAMMYIO HH(OPMAIUIO KaK OPUEHTHUD JIJIsl IOCTPOCHUS JEHCTBHS;

BCTyNaTh B JIMAJOl, a TakKKe Yy4YacTBOBaTh B KOJUIEKTUBHOM OOCYXKIECHUU MpoOIieM,
y4acTBOBATh B JUCKYCCHUU M apTyMEHTHUPOBATH CBOIO MO3UIINIO, BIaJE€Th MOHOJOTUYECKON U
JIUaornyeckoi popmMaMu peur B COOTBETCTBUU C TPAMMATUYECKUMHU U CHHTAKCUYECKUMU
HOPMaMH POJTHOTO SI3BIKA;

CJIeIOBaTh ~ MOPAJIbHO-3TUYECKMM U  IICUXOJOTHYECKUM TMPUHIUIAM OOUICHUS H
COTPYIHUYECTBA HA OCHOBE YBKUTEIHHOTO OTHOIICHHUS K TAapTHEPAM, BHUMAHUS K TUYHOCTH
JPYTOro, aJeKBaTHOTO MEXJIIMYHOCTHOTO BOCIPHUSITHSA, TOTOBHOCTH aJICKBaTHO PearupoBarh
Ha HYXIbl JPYrMX, B YaCTHOCTH OKa3bIBaThb IOMOIIb M 3MOLMOHAIBHYIO MOAJIEPKKY
napTHEPaAM B MpoIecce JOCTUKEHUS 00IIEH 1€ COBMECTHOU JIeATEIbHOCTH;

ycTpauBaTh 3(PQGEKTUBHBIE TPYIIOBbIE OOCYKIEHUS M oOecredunBaTb OOMEH 3HAHUSIMHU
MEXIY YJI€HAMH TPYIIbI 11 NPUHATHS () ()EKTUBHBIX COBMECTHBIX PEIICHHIA;

B COBMECTHOW JEATENbHOCTH YETKO (HOPMYIUpPOBaTh LEJIM IPYNIbI M MO3BOJIATH €€ y4aCTHUKaAM

MPOSIBIISATH COOCTBEHHYIO SHEPTHIO JJIs JOCTUKEHUSI 3TUX LIETIeH.

3) [lo3naBarTe/bHbIe YHHBePCcAJIbHbIE YUeOHbIe JeliCTBUS

YUEeHUK Hayuumcs

OCHOBAM peau3aliy MPOEKTHO-UCCIIEI0BATENLCKON 1E€ATEIIbHOCTH;

MIPOBOAMTH HAOMIOAECHUE U HKCIIEPUMEHT IO/I PYKOBOACTBOM YUUTEIIS;

OCYILECTBIIATh PACHIMPEHHBIIN MOMCK MH(YOPMAIMK C UCIOJIB30BAHUEM PECYPCOB OMOINOTEK
n HTepHeTa;

CO3J1aBaTh M MPE0OPa30BHIBATH MOJICITH U CXEMBI JUIS PEIICHHS 33]1ad;

OCYIIECTBIATH BBIOOp Hanbosee 3(h(HEKTUBHBIX CIIOCOOOB PEIICHUS 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX yCIIOBUN;

JaBaTh ONpeICTICHUE TIOHATHIM;

YCTaHABJIMBATh IPHYNHHO-CIICICTBEHHBIE CBS3H;

OCYIIECTBIIATh JIOTHYECKYIO OIEPAIMI0  YCTAHOBJIICHUS POIOBHIOBBIX  OTHOIICHHIA,
OTpaHUYEHUE TIOHSATHUS;



e 0000IIaTh TOHATHA - OCYHIECTBIATH JIOTHUECKYIO OIEpalMio Iepexoga OT BHIOBBIX
MIPU3HAKOB K POJJOBOMY IOHSTHIO, OT MOHATHUS C MEHBIIUM 00BbEMOM K MOHATHUIO C OOJIBIINM
00BEMOM;

® CTPOMTH JIOTUYECKOE PACCYXAECHUE, BKIIOYAIOIIEEe YCTAaHOBICHUE PUUYNHHO-CIIEACTBEHHBIX
CBsI3EH;

e OOBSICHATH SIBIICHUS, IPOIIECCHI, CBA3M U OTHOIICHUS, BBISIBIIIEMbIE B XO/I€ UCCIICIOBAHMUS;

® OCHOBAaM O3HAKOMMTEJIbHOIO, U3y4aIOLIET0, YCBAUBAIOIIETO U IIOUCKOBOIO UTEHUS;

CTPYKTYpUPOBATh TEKCTHI, BKJIIOUAsi YMEHHUE BBIIEIATH [NIABHOE U BTOPOCTENIEHHOE, IVIABHYIO UCIO
TEKCTa, BEICTPAUBaTh [10CJIEA0BATEIbHOCTh OIMCHIBAEMbIX COOBITHH.
YUEHUK ROJIYYUM 603MONCHOCHb HAYYUMbCA

e 0OCHOBaM pe(ICKCHBHOTO YTEHUS;

® CTaBHUTb MPOOIEMY, ApIyMEHTUPOBATH €€ aKTyaJbHOCTb;

®  CaMOCTOSITENILHO MPOBOJUTH UCCIICOBAHUE HA OCHOBE MMPUMEHEHHS METOA0B HAOMIOACHUS U
IKCIIEPUMEHTA;

®  BBIJIBUTATh TUIIOTE3bI O CBA3SIX M 3aKOHOMEPHOCTAX COOBITUH, TPOLIECCOB, OOBEKTOB;

® OpraHu30BBIBATh UCCIIETOBAHUE C LIEbIO IPOBEPKH MIIOTE3;

JieN1aTh YMO3aK/ItoueHus (MHAYKTUBHOE U 110 AaHAJIOTUH) U BBIBOJIbI HA OCHOBE apryMEHTaLlUU.
4) ®opmupoBanue UKT-koMneTeHTHOCTH 00y4YAKOIIHXCS
YUEeHUK Hayuumcs

® OCYIIECTBIATh MH(POPMALMOHHOE HOAKIIOYEHHE K JIOKAJBbHOMW CeTH M IVI00albHOW ceTH
WNHrepHer;

® BXOAUTHb B MH(POPMAIIMOHHYIO Cpeay O0pa30BaTEIbHOIO YUPEXKACHUS, B TOM YHUCIIE Yepe3
WuTepHer, pa3Meniath B UHOOPMALIMOHHOM cpefie pa3uyHble HH()OpMalMOHHbIE OOBEKTHI;

e BBIBOAUTH MH(OpMaIMIO HAa Oymary, IpaBUIbHO 00pallaThes ¢ paCXOAHBIMU MaTepUaIaMu;

cobOmonarh TpeOOBaHUS TEXHUKH 0€301IaCHOCTH, TUTHEHBI, SPTOHOMUKH U PeCypcocOepeKeHus Ipr
pabote ¢ ycrpoiictBamu WUKT, B yacTHOCcTH yuuThIBaromue cneuu@uky paboThl ¢ Pa3IU4YHBIMU
HKpaHaMH.
YUEHUK ROAYYUM 603MOMCHOCHIL HAYYUMbCA OCO3HABATh W HCIOJIb30BaTh B IPAKTUYECKOI
JesTeIbHOCTH OCHOBHBIE TICUXOJIOTHYECKHE OCOOEHHOCTH BOCTIPUSATHS HH(OPMALIUHU YEITOBEKOM.

5) OcHoBBI y4eOHO-HCCIE0BATENLCKOM 1 MPOEKTHOI 1esiTeIbHOCTH
YUEHUK Hayuyumcs

® [IJJaHUPOBaTb M BBINOJHATH Yy4eOHOE HCCIEJOBaHME M Y4YEOHBIH MPOEKT, HCIONb3YS
00opyI0BaHUE, MOJIENTU, METO/BI U TPUEMBI, aJIeKBaTHbIE HCCIIeAyeMOl npolbiieme;

e BbBIOMpATh U UCMOJIB30BaTh METO/IbI, PEIEBAaHTHBIE pacCMaTpUBaeMOi podiieme;

® pAacro3HaBaTh M CTaBUTh BONPOCHI, OTBETHl HA KOTOPbIE MOTYT OBbITh IMOJYYEHbI MYTEM
Hay4HOI'O HCCJEOBaHMs, OTOMpaTh aJeKBaTHbIE METOJbl HCCIEAO0BaHUA, (pOpMYIUpOBaTH
BBITEKAIOIINE U3 UCCIIEI0BAaHUS BBIBOJIBI;

® UCMONb30BaTh TaKWE€ €CTECTBEHHO-HAyuyHble METOJbl M TpUEMBI, Kak HaOmoaeHue,
MTOCTaHOBKA IPOOJIEMBI, BBIIBUKEHHE «XOPOLIEH IMIOTE3bI», SKCIIEPUMEHT, MOJIEIIMPOBAHNE,
HCIOJIb30BaHNE MaTeMaTHYeCKUX MOjeJel, TeopeTnyeckoe OOOCHOBAaHHE, YCTAHOBJICHHE
IpaHull IPUMEHUMOCTH MOJIETTN/TEOPHH;

® ICIIOJIb30BaTh HEKOTOPBIE METOJbI MOJYYEHUs 3HAHUM, XapakTepHbIE JJIsl COLMAIBHBIX U
UCTOPUYECKUX HayK: I[IOCTAaHOBKa MpOOJIEMbI, ONpPOCHI, OMNHCAHHE, CPABHUTEIHHOE
HUCTOPUYECKOE ONHCaHUE, OOBSCHEHHE, HCIOJIb30BAHUE CTATUCTHYECKUX JIAHHBIX,
UHTEepIpeTanus (akTos;

® SCHO, JIOTUYHO M TOYHO M3JaraTb CBOIO TOUKY 3pEHUS, UCIOJIb30BaTh SI3bIKOBBIE CPENICTBA,
aJIeKBaTHbBIE 00CyXK1aeMoii mpobieme;

e ommy4arh (PAKTHI OT CY)KICHUH, MHEHUH U OI[EHOK, KPUTHUECKU OTHOCUTBCS K CYKICHHSM,
MHEHUSM, OLIEHKaM, PEKOHCTPYHPOBATh UX OCHOBAHUS;



BUIETb U KOMMEHTUPOBATH CBA3b HAYyYHOI'O 3HAHUSA M IEHHOCTHBIX YCTAHOBOK, MOpaIbHBIX
CYXKIECHUH IIPU [IOJYyYEHUH, PACIIPOCTPAHEHUN U IPUMEHEHUN HAYYHOI'O 3HAHUS.
YUEHUK ROJIYYUM 603MONCHOCHb HAYUUMbCA

CaMOCTOSITENIbHO 3alyMbIBaTh, INIAHUPOBATH U BBIIOJIHATh YU€OHOE UCCIIE0BAaHKE, YIEOHBIN
U COLIMAJIbHBIN IIPOEKT;

HCIIONIB30BaTh JIOTa/IKy, 03apeHUE, HHTYULIHIO;

UCIOJb30BaTh TAKME MATEeMaTHYECKUE METOAbl M MHpHUEMBI, Kak Iepedop JIOrMYecKHX
BO3MOYKHOCTEH, MATEMAaTUYECKOE MOZCIMPOBAHNUE;

UCIOJIb30BaTh TaKUE €CTECTBEHHO-HAYYHbIE METONBI U MPUEMBI, KaKk abCTparupoBaHUE OT
IPUBXOIALIMX (AaKTOPOB, IPOBEPKA HA COBMECTUMOCTD C IPYTMMHU M3BECTHBIMU (pakTamuy;
HCIIOJIb30BaTh HEKOTOPBIE METOABI IOJIYYECHUs 3HAHWM, XapaKTEpHbIE NI COLMAIBHBIX U
MCTOPUYECKUX HAayK: aHKETHPOBAHUE, MOJICIMPOBAHKE, TIOMCK HCTOPUIECKUX 00pa3IIoB;

OCO3HAaBAaTb CBOIO OTBCTCTBCHHOCTbL 3a OOCTOBCPHOCTH IIOJYUYCHHBIX 3HaHI/If/'I, 3a KadyeCTBO

BBIITOJTHCHHOI'O ITPOCKTA.

6. OCHOBBI CMBICJIOBOT0 YTEHHUS U paGOTa C TCKCTOM
PaboTa ¢ TeKcTOM: MOMCK I/IH(l)OpMaIII/II/I U MIOHUMAHHUE NTPOIYUTAHHOI'O

YUYEHUK Hayuumcs

OpPUEHTHPOBATHCS B COJEP)KAHUU TEKCTAa U IMOHUMATh €ro LEJIOCTHBIA CMBICI: OINpPEAEsATh
[VIABHYIO T€MY, OOIIYIO 11€1b UM Ha3HAUEHHE TEKCTa;

BBIOMPATh U3 TEKCTa WM IPUIYMaTh 3ar0JI0BOK, COOTBETCTBYIOIIUI COEPKAHUIO U 00ILEeMy
CMBICITy TEKCTa;

(bopMyIUpOBaTh TE€3KC, BRIPAKAIOIINNA OOIIUNA CMBICI TEKCTA,;

IPEIBOCXUILIATE COJEpXKAHUE IMPEIMETHOI0 IUlaHa TEKCTa 10 3aroJIOBKYy M C ONOpPOM Ha
MPEIBLAYIINN OIBIT;

COIOCTABJISITh OCHOBHBIE TEKCTOBHIE M BHETEKCTOBBIE KOMIIOHEHTBL: OOHApPYXHBATh
COOTBETCTBHE MEXJy YacThbIO TEKCTa M ero ooieil uueei, chopMyIupoBaHHON BOIIPOCOM,
OOBSCHATH Ha3HAUCHHUE KAPThI, PUCYHKA, MOSICHIATh YacTH rpaduka wim TabIuIs! U T.10.;
HaXOAWTh B TeKcTe TpeOyemyro mHpopmanuio (mpoberarb TEKCT Ila3aMH, ONpPEAETsTh ero
OCHOBHBIE 3JIEMEHTBI, COIIOCTABIATH ()OPMBI BhIpa)keHHsI MH(OpMAlLlUU B 3alIpOCE U B CAMOM
TEKCTEe, YCTaHABJIMBATh, SIBISIOTCS JM OHU TOXKJIECTBEHHBIMM MM CHHOHMMHYECKUMH,
HaXOJUTh HEOOXOTUMYIO €IMHUILY MH(OpMalUK B TEKCTE);

pemarb yueOHO-I103HaBaTeNIbHbIE U y4eOHO-IIPAKTUYECKHE 3a/1auH, TpeOyIolie MOJTHOTO U
KPUTHUYECKOTO MIOHUMaHUs TEKCTa: ONPEENATh Ha3HAaUE€HUE Pa3HbIX BUJIOB TEKCTOB;

CTaBUTh Iepesi coOO0M 1eNIb UTEHUsI, HANpaBIIsisi BHUMaHUE HA TIOJIE3HYIO B JaHHBIH MOMEHT
UH(pOPMaLHIO;

pas3nuyarh TEMbI U TIOATEMBI CIIELUAIBHOTO TEKCTA;

BBIJICJISITh TIIABHYIO ¥ U30BITOYHYIO HH(POPMAITUIO;

MIPOrHO3UPOBATh MOCJIEOBATENILHOCTD U3JI0KEHUS UIEH TeKCTa;

COIOCTABJISITh pa3HbIe TOUKU 3PEHUS U pa3Hble HICTOYHUKU MH(OPMAIUU 110 3aJaHHOU TEME;
BBITIOJHATH CMBICIIOBOE CBEPTHIBAHUE BBIIEJICHHBIX (PAKTOB U MBICTIEH;

¢bopMupoBaTh Ha OCHOBE TEKCTa CHCTEMY AapryMEHTOB (JJOBOJOB) i OOOCHOBAaHMS
ONPENEIIEHHON MO3ULINH;

IMOHUMATh JYHIEBHOC COCTOAHHC nepCOHameﬁ TEKCTA, COMCPECIKNBATHL UM.

YUECHUK nOJIyHuUm 603MONHCHOCHIb HAYUUMBCA AHATIU3UPOBATH U3MCHCHHA CBOCTO SMOLIMOHAJIBHOT'O
COCTOSAHHA B HPOHCCCC UYTCHUA, IOJYUCHHUA H nepepa60TKI/I HOJIy‘ICHHOfI I/IH(I)OpMaI_II/II/I u eé

OCMBICJICHHA.

Padora ¢ TekcToM: npeodpa3oBaHue U MHTepnpeTanus HHPOPMALUT

YUYEHUK Hayuumcs

CTPYKTYPUPOBATh TCKCT, UCIIOJL3Ysd HYMEpAUWIO CTpPaHHIl, CIIMCKHU, CCBIJIKH, OIJIABJICHUS,
MIPOBOJAUTH IMPOBCPKY MPABOIMMCAHUSA; UCITOJIB30BATH B TCKCTC T8.6J'II/II_ILI, 1/1306pa>1<eH1/1;[;



peoOpa3oBbIBATH TEKCT, UCIOJIB3YsI HOBBIE ()OPMBI ITPEACTABICHU HHPOPMAIUH: (HOPMYIIBI,
rpaduKy, 1uarpaMMbl, TaOIHUIIB! (B TOM YHCIIe TUHAMUYECKHE, HIEKTPOHHBIC, B YACTHOCTH B
NPaKTHYECKHX 3a/1a4ax ), IIEPEXOAUTH OT OJJHOTO MPEICTABICHUS JaHHBIX K APYTOMY;
MHTEPIIPETUPOBATh TEKCT: CPAaBHUBATh M IPOTHBOINOCTABIATH 3aKIIOYEHHYIO B TEKCTE
nH(POPMALIMIO pa3HOTO XapakTepa, OOHApyXHBAaTb B TEKCTE JIOBOABI B IMOATBEPIKICHHE
BBIIBUHYTBIX TE€3HCOB; J€JIaTh BEIBOJBI M3 C(HOPMYTHMPOBAHHBIX TOCBHUIOK;

BBIBOJIMTH 3aKJIIOYEHHE O HAMEPEHHH aBTOpa WM IJIABHOM MBICIIU TEKCTA.

YUECHUK noiyuum 603MOMNCHOCMb HAYYUMbCA BLIABIIATL UMIUIMIUTHYIO I/IH(bOpMaI_[I/IIO TCKCTAa Ha

OCHOBEC COITIOCTABJICHUSA WJIJIFOCTPATUBHOI'O Mar€puajia C HH(bOpMaLII/IE’:ﬁ TCKCTA, aHajJIn3a MOoATCKCTa

(MCTI0/Ib30BAHHBIX S3BIKOBBIX CPE/ICTB U CTPYKTYPBI TEKCTA).

Pabora ¢ TekcToM: oneHka uHgopmanuu

YUYEHUK Hayuumci

OTKJIMKAThCS HAa COJIEPIKaHUE TEKCTA: CBI3bIBaTh HH(POPMALIUIO, OOHAPYKEHHYIO B TEKCTE, CO
3HaHUAMU U3 JPYTUX UCTOYHUKOB; OLIEHUBATH YTBEPKIACHUS, CICIAHHBIE B TEKCTE, UCXOIA U3
CBOMX IIPEJCTABJICHUN O MUPE; HAXOANUTD JOBOJBI B 3AILIUTY CBOEH TOYKH 3PCHUS;

Ha OCHOBE MMEIOIIUXCS 3HAHUN, dKU3HEHHOTO OIbITa IIOJBEPrarb COMHEHHIO 10CTOBEPHOCTD
umeromeicss uaHopMaly, o0HApYKHBAaTh HEJOCTOBEPHOCTh ITOIyd4aeMOW HH(OpMAIUH,
po6enbl B MHGOpMaLMK U HAXOIUTh ITyTH BOCIIOJHEHUS ITUX NPOOEIIOB;

B mpolecce paboThl ¢ OHUM MJIM HECKOJIBKMMU MCTOYHUKAMU BBISBIATH COJIEPIKAILYIOCS B
HUX MPOTUBOPEUNBYIO, KOH(INKTHYIO HH(POPMALIUIO;

WCTIOB30BaTh MOJTYYEHHBId ONBIT BOCHPHATHS HH(DOPMAIIMOHHBIX OOBEKTOB IS
oOoramieHusi YyBCTBEHHOTO OIIbITA, BBICKA3bIBATH OLIEHOYHBIC CYXICHUS M CBOIO TOUKY
3pEHMS O MOJYYEHHOM COOOLIEHUH (IPOYMTAHHOM TEKCTE).

YHYEHUK nojiyuum 603MONHCHOCHb HAYUUMbCA

KPUTHUYECKU OTHOCHUTHCS K peKJIaMHOM HH(OpMaIuu;
HAXOJIUTh CIIOCOOBI MPOBEPKHU MPOTUBOPEUUBOM HH(DOpMAIUK;

ONpENENATh JOCTOBEPHYIO HMH(POPMALMIO B Cllyyae HalU4Ms MPOTHBOPEUMBON WM
KOH(JIMKTHOM CUTyaIluu

Conep:xaHue Kypca BHEYPOUHOI 1eATEJIbHOCTH.

10-11 kaacc Ouo0orus

1.IlnTosorus - Hayka o kJjerke (10 yacoB)

- OCHOBHBI€ TTOJIOKEHHUS KJIETOYHON T€OPUH. XUMHUYECKUN COCTaB KIETKH.
-Peanuzanus renetTnueckoit HHGpOpMAIMK B KIIETKE.

-Pemenune 6nonornyeckux 3aj1ad Ha KOMIJIEMEHTAPHOCTb, TPACKPHUTIIIUIO, TPAHCIISIIUIO.
-DepmeHTHI - OMoKaTanu3aTopsl B KieTke. OyHKIUN OEIKOB.

-CTpyKTypa U QyHKIIUH KIETKH.

-EcrecTBenHas kinaccudukaius OpraHu4eckoro Mupa.

-IIpokapuotsl. bakrepuu, apxen.

-OykapuoTsl. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK PaCTEHUH, )KUBOTHBIX, TPUOOB.
-Bupycsl - o0nuratapie BHYTPUKJIETOUHBIE TTAPa3UTHI.

-Pelrenrie OMOJIOrHYSCKUX 3a1a4 110 IIUTOJIOTUH.

2.00MeH BemecTB (3 yaca)

-Metabonu3Mm B kietke. [loHsTHE 0 MIacTHYECKOM OOMEHe.

-O0ecneueHue KieTku sHeprueil. OCHOBHBIE ATAIbl JHEPTE€TUYECKOT0 OOMEHa.
-doTocuHTE3, €r0 3HAYEHME VISl )KU3HU Ha 3eMIIE.

3.Pa3MHoOKeHHEe U pa3BUTHE OPraHU3MOB (5 YacoB)

-OcHOBHBIE CITOCOOBI pa3MHOXEHHS OpraHu3MoB. becronoe pa3MHOKEHHeE.
-ITomoBoe pa3mHOXEHHE.



-UaauBrayansHOEe pa3BUTHE OPTAaHU3MOB.

-MuTO03 1 MENO03 B CPABHEHUHU.

4. .OcHOBBI reHeTHKH(8 YacoB)

- 3aKOHOMEPHOCTH HaCJIeJICTBEHHOCTHU. Pelienue 3a/1a4 no reHeTuke.

- 'eneruka uenoBeka. HacinencTBeHHbie 00JI€3HN YEJIOBEKA M X MPEAYIIPEKACHHE.

- 3aKOHOMEPHOCTH U3MEHYUBOCTH.

-I"'eHeTnKa Kak OCHOBA JyIsl cesleKIuu. HoBeilre MeTo bl CeeKITIH.

- PelnieHre reHeTUYEeCKUX 3a/1a4 TOBBIIICHHON CJIOKHOCTH.

5. .JOBoaronus(3 yaca)

- Mexanu3Mbl 3BOJIIOLIMOHHOTO Mporiecca. dakTopsl 3Bostonuu 1o Y./lapsuny.

- OCHOBHBIE HaIpaBJieHUs dBOIONNH 110 CEeBEPIIOBY.

- TaIlbl SBOJIFOIMH YEJIOBEKA - aHTpOMorene3a. Posb coruanbHOro (hakTopa B HBOIOIHUH YEIIOBEKA.
6.0OcHOBBI 3K0JI0THH(S YacoB)

-Okonoruueckue (HakTopel cpepl. BiausHuEe aHTPOIIOTEHHOTO (aKTOpa Ha SKOCHCTEMBI.
-buoreorieHo03. DKOCUCTEMBI, CBOMCTBA SKOCHCTEM, CMEHA YKOCUCTEM.

-CpaBHHTENBHAS XapaKTEPUCTHUKA €CTECTBEHHBIX SKOCUCTEM H arpOIEHO30B.

-PenieHue 3K0JIOrMYECKUX 3a/1a4.

-Ctpykrypa u Gpynkuu 6uochepsr. [Ipodiemsl 6uocdepsi.

-3ader. 3amura pedepaTon. iToroBoe TecTupoBaHHeE.

Hroro: 34 yaca.

Mogayan 1. Texnuka 6e3onacHocTH padoThl B XUMHYecKoi 1adopaTopuu. (1 4ac)
HNuctpykTax no texuuke 0e3omnacHocTu. [Ipuemsl oOpaienus ¢ 1abopaTopHbIM 000PYI0BAaHUEM.

[IpakTrueckoe 3ansTre: THIIOBBIC MpaBUiIa TEXHUKH JIAOOpaTOPHBIX padoT. [IpaBuiia TeXHUKH
0€30IMacCHOCTH IIPH MPOBEICHUN UCCIICIOBAHUIA, MEIUIIMHCKHE alITSYKH ITEPBOU ITOMOIIHU B
KaOuHEeTe XUMUH.

[TpakTueckoe 3aHaTHE 3HAKOMCTBO € Ja0OpaTOpHBIM 000pyI0BaHNEM U Mocyoi. Pabora co
CIUPTOBKOM, BecaMu, apeomeTpaMu. MepHas nocya.

Krnaccugukanys peakTUBOB 10 IEWCTBUIO HA OPraHU3M, XpaHEHUE PeaKTHBOB, 0003HAYEHHE Ha
sTuKeTKax. OdopMiieHne BBIOTHEHNUS XUMUYECKOTO SKCIIEPUMEHTA U €ro Pe3ysIbTaToB.

HpaKTI/I‘leCKOC 3aHsATHE PaboTa ¢ XUMHUUYECKUMH PCaKTHUBaAMU. O(l)OpMJ'IeHI/IC BBITIOJTHCHU A
OKCIICPUMCHTA U €TI0 PE3yJIbTAaTOB.

Mopnyas 2. KadecTBeHHBIN aHAJIN3 OPraHUYeCKUX coeqnHeHnid. OOHapy:KeHue
(YHKUIMOHAJIBLHBIX TPYNII OPraHUYeCKNUX M HeOPraHnyecKuXx coeuHeHui. (7 yacoB)

KauecTBenHslil aHaN3: uaeHTUGUKaLKA U oOHapyxeHre. OcoOOEHHOCTH KaueCTBEHHOTO aHaIn3a
OpPraHUYECKUX U HEOpraHM4yeckux coenuHeHHi. OOIas cxema mporecca uASHTUPUKAIMN
BEIIECTB.

HpaKaneCKoe 3aHsaTHe KadecTBeHHBIN aHAIN3 OPraHUYC€CKUX M HCOPraHMYCCKHUX BCIICCTB.
AHanmuTuyeckue 3aa4u IIpu UCCJICIJOBAHUN BCIICCTB. HpCI[BapI/ITCHLHLIC HUCCICA0OBaHUA:
YCTAHOBJICHHUEC arp€raTHoro COCTOSAHUA, LIBCTA, 3ar1axa, npo6a Ha rOPrOYECTh, USMEPCHUEC
(pI/ISI/I‘-ICCKI/IX KOHCTAaHT, MOHCKyanHOﬁ MaccCBhbI.

[IpakTnueckoe 3anatue M3mepenne Gpusnyeckx KOHCTAHT: arperaTHOro COCTOSIHUS, 1IBETa,
3amaxa, mpo0a Ha TOproYecTb, U3MEpeHNe (PU3NUECKHX KOHCTAHT, MOJIEKYIISIPHONW MacChl.
Omnpenenenre pacTBOPUMOCTH B BOJI€, pa30aBICHHBIX paCTBOPaX B OPraHUUYECKUX PACTBOPHUTENSX,
XJIOPOBOOPOAA, TUAPOKCH/Ia HATPUS.



[IpakTuueckoe 3anstue N3mepenne pH B pactBopax. KauecTBeHHBIN 3JIEMEHTHBIN aHATU3
COEIMHEHHI.

[IpakTrueckoe 3anstue OOHapy)eHUE yriepoa, BOJAOPOIa, B coeNMHCHUAX. KauecTBeHHBIM
JJIEMEHTHBIN aHAJIN3 COEqUHEHUN.

[TpakTrueckoe 3ansaTie OOHapyX)EeHUE Cepbl, TAJIONEHOB, a30Ta B cOeqUHEHMIX. OOHapy)eHHe
(GYHKLIMOHATIBHBIX IPYIII: CIIMPTOB, aJIbAETHI0B, (PEHOJIOB, KUCIOT, aMUHOB, KUCIIOT OCHOBaHHH.

[IpakTuueckoe 3anarue O6HapykeHue GyHKIHMOHAIBHBIX rpynil. [lonydeHne npou3BoIHBIX
MPEANOIaraeMoro OPraHM4eckoro COeIMHEHHS U MPOBEJICHUE JOTIOTHUTEIbHBIX PEAKIUH.

HpaKTI/I‘leCKOG 3aHATUC I/I3yquI/Ie B3aHMOHeﬁCTBHH OpTraHU4Y€CKUX COC,I[I/IHCHI/Iﬁ Pa3IMIHbIX
KJ1aCCOB C COCAMHCHHUAMU cepe6pa. HonyquHe MPOU3BOJHBIX NPCAIIOIAracMoro OpraHn4cCKoro
COCAUHCHUA U MPOBCACHUC NOIIOJTHHUTCIBHBIX peaKuHﬁ.

[TpakTuueckoe 3anstue M3ydyeHne B3anMOICHCTBISI OPraHUYECKUX COSTMHEHHIN Pa3IMYHbIX
KJ1accoB ¢ coeuneHusMu sxenesa (111).

Hrorooe 3ansTue no reMe: PacnosHaBanne HEU3BECTHOTO OPTaHUYECKOTO BEIIECTBA.
Moayasb 3. Xumus ;xku3Hu. CHHTe3 M HCCJIeI0OBaAHNeE CBOICTB cOeJUHeHN . (234aca).
Xumust u nutanue. CeMuHap.

BurtamMuHbl B MpOayKTax MUTAHMUS.

[IpakTnueckoe 3ansatue OnpeneneHne BUTAaMUHOB: A B 110icOIHEYHOM Macie, C B s0J104HOM cCoke
u D B ppIObeM jKupe UM KYpUHOM XKEJTKE.

[IpupoHbIe CTUMYISATOPBI.

[Ipaktrueckoe 3ansTue Beigenenue u3 yas kopenna. KauectBeHHas peakius Ha KO)EHH.
Oprannueckue kuciaotsl. CBOWCTBa, CTPOCHHE, MOTyUEHHUE.

[IpaxTrueckoe 3ansaTue [lonmydeHne 1 U3ydeHHE CBOMCTB YKCYCHOM KHMCIIOTBI.
Oprannueckue KucaoThl. KHCIOThI KOHCEPBAHTHI.

[IpakTrueckoe 3ansatue M3ydueHue CBOMCTB MypaBbUHOM KUCIIOTHI.

Oprannueckue KucaoThl B nuile. [{aBeneBoii, MOJIOYHOM U KHUCIIOTHI. M3yueHne ux cBOMCTB.
VYrnesonel. CocTaB, cTpoeHue, cBoicTBa. [ MoKko3a, caxaposa.

[IpakTnueckoe 3anatue OOHapykeHue riaoko3bl B nuile. [lonyyenue caxapa u3 cBekiibl. CBolicTBa
caxapo3sbl.

VYrueBobl B nuiie. MonoYHbIM caxap.
IIpakTrueckoe 3ansaTHE ONBITEI C MOJIOYHBIM CaxapoM.
VYrnesonpl. CTpoeHHe, CBOKCTBA, NonyyeHue. Kpaxman

[IpakTnueckoe 3anarue [lomyuenue maToku u Ta0K03bI U3 KpaxMaia. KauecTBeHHas peakuus Ha
kpaxmai. CBoiicTBa Kpaxmara.

VYrnesoas! B nuie. Kpaxman



[IpakTnueckoe 3ansTue OnpeneneHne Kpaxmasia B JIUCThSIX JKUBBIX PACTEHUM U MaprapuHe.
OnHoaToMHBIE CIUPTHL. XapakTepUCTHKA Kinacca. Dusznueckue cBoiicTBa. KauecTBeHHbIE PeaKIU.

[TpakTuyeckoe 3anstue OnpeneneHre yaeabHOr0 Beca CUpTa U U3MEeHeHHe 00beMa pu
CMEILIMBAaHUU ¢ BoJI0M. OGHapyXeHHEe CIUPTa U BBICHINX CIIUPTOB B pacTBopax. KauecTBeHHas
peaxiusi Ha OJHOATOMHbBIE CIIUPTHI.

benku. Xapakrepucruka kiacca. KauecTBeHHbIE pEakLUHU.

[Tpaktuyeckoe 3anstre OnpeneaeHne OEIKOB B IPOAYKTax MUTaHus. [[BeTHBIE peakiuu OCIKOB.
CBolicTBa GEJIKOB.

HeOpFaHI/I‘-IeCKI/IC COCIMHCHU HAa KYXHC. COJIB, coaa.

[TpakTuueckoe 3anatue KauecTBeHHbIE peaKIIMK HA MOHBI HATPUS, XJIOPHUI-UOHBI, KApOOHAT-HOHBI.
IM'uaponus conelt yronpHOM KucIoThl. CBOMCTBA KapOOHaTa M rupokapOoHaTa.

Heoprannueckue coequnenus Ha KyxHe. Boga. dusndeckue u Xumuieckue cBorucTa. KecTKocTh
Y IPUYUHBI €€ BO3HUKHOBEHHsI. CIOCOOBI YCTpaHEHUSI.

HpaKTI/I‘leCKOG 3aHATUC Onpez[eneHHe JKECTKOCTH BOJbI U €€ YCTPAHCHUC.
KOHTpOJ'Ib Ka4dyc€CTBa BOABI. OI_ICHKa 3arpA3HCHHOCTH BOIBI.

[IpakTuueckoe 3anstue OnpeaeneHne KOHIIEHTPAIMUA KUCIOPO/ia, pACTBOPEHHOTO B BOJIE.
Omnpenenenve pH BogbL.

Konnouanslie pacTBopbl U MHULIA.

IIpakTyeckoe 3aHATHE M3ydeHue MOIOKA KaK AMYJIbCUU.

Hp(ﬂ(TH‘I@CKOC HATOrOBOE 3aHATHE I10 TEME. AHAJINU3 KauyecTBa MMPOXJIaAUTCIIbHBIX HAITUTKOB.
Mopnyasb 4. Xumus B 0biTy. CHHTE3 U HCC/IeJ0BaHMe CBOMCTB coeHeHnii. (3uaca)

Moromme cpeacTBa U YHCTSIINE CPEACTBA. 3HAKOMCTBO C pa3HOOOpa3nueM, CBOHCTBAMH,
KJIacCcH(pUKaMed MOIOMINX | YUCTSIIMX cpeacTs. CeMuHap.

[IpaBuna 6e30macHOCTH CO cpencTBaMu OBITOBOM XumuH. [IpakTHdeckoe 3aHsTHEe 3HAKOMCTBO C
o0Opa3iamMu XUMHUYECKUX CPEJICTB CAHUTAPUU U TUTHEHBI. V3ydeHre HHCTPYKIUN M0 TPUMEHEHHIO
TOKCHYHBIX BEIIECTB ObITOBOM XUMUHU B ObITY. Mbuta. CocTaB, CTpOCHHE, TOJTyUEHHUE.

[IpakTnueckoe 3anatue OMbIICHHE KUPOB; NoyyeHue Mbuta. CpaBHEHUE CBOWCTB MbLIA CO
CBOMCTBAMM CTUPAIBHBIX IOPOLLIKOB.

JlymucTsle BemecTBa B naproMepun, KOCMETHUKH, MOIOIIUX cpelcTBax. DupHble Macia. CocTas.

[IpakTnueckoe 3ansatue M3pneuenne a3pupHBIX Maced U3 pacTUTENbHOTO MaTtepuaia. [lepeunas
M$ITa, €JI0BOE Maciio

Paznen yaeGHoro Koui-Bo Dopmbl OcHoBHBIE BUBI YI€OHOU
Kypca 4acoB OpraHu3au NeATETLHOCTH
y4eOHBIX 3aHATUN




TexHuka 1 Becenpr, nexnun, | CrnymaHue oObsICHEHHUH yUUTeNs,
0e3omacHoCcTH CaMOCTOATEJIbHAS | pellIeHnEe KaueCTBEHHBIX 3a]1a4,
paboThbl B pabora cUCTeMaTH3aIys yieOHOro MaTepuara,
XHMMHYeCKOii 00bsICHEHUE HAOJII0AAEMbIX SIBJICHHH.
Jadoparopuu

KavecTBeHHbI 7 becenpl, nekiuu, | Cnymanue 0ObsSICHEHUM YUUTEIIs,
aHaJIM3 CaMOCTOATEJIbHAsL | pEIlICHHE KaueCTBEHHBIX 3a/1a4,
OpPraHuYecKux paborta cUucTeMaTu3als yaeOHOTO MaTepHaia,
coequnennii. Oo0Ha 00BsICHEHVE HAOIIOAEMBIX SIBJICHUI.
py:KeHue

(pyHKIIHOHAIBHBIX

rpynn

OPraHuYecKux u

HEOPraHU4eCcKHuX

COCITHHEHHIA.

XuMus KU3HH. 23 Becenpr, eknuu, | cucTemMaru3anys yieOHOro Marepuara,
Cunrte3 u CaMOCTOSITENIbHAS | OObsCHEHUE HAOII0AAEMBIX SIBJICHUI,
HCcIef0OBaHUe paborta paboTa ¢ Hay4yHO- OMYJISPHON
CBOIiCTB JUTEpaTypou

COCITHHEHHIA.

Moayasb 4. Xumus | 3 becenpl, nexnuu, | cuctemarusanus yueOHOro MaTrepHaa,
B ObITy. CHHTE3 N CaMOCTOSTENIbHAs | OObSICHEHHE HAOIFOJaeMBIX SIBIICHHIA,
HCCIef0OBaHUe paborta paboTa ¢ Hay4yHO- OMYJISPHON
CBOJCTB JUTEPATypOu

coeTUHEHUH.

11 knacc xummus
Tema 1. OCHOBHbIE MOHATHS M 3aKOHbI XUMMH (54)

3aKoH TMOCTOSHCTBA COCTaBa BellecTBa. XuUMHYeckue QopMmynbl. PacueTsl MO XUMHUYECKUM
¢dbopMynaM OTHOIIEHHMS MacC 3JIEMEHTOB B BELIECTBE M MAacCOBBIX J0J€i 3yeMeHTOB. BbIBojg
MOJIEKYSIpHON (OpMYNBl BEIIECTBA MO 33JaHHOMY OTHOIICHHIO MacC 3JIE€MEHTOB, 0 MacCOBBIM
JOJIIM DJIEMEHTOB B HEM. 3aKOH COXPAHEHHS MacChl BEIIECTB MPU XHUMHYECKUX PEaAKITUIX.
Xumuueckue ypaBHeHUs. OObeMHBIE OTHOIIEHUS Ta30B MPH XHUMHUYECKHX pEaKIHsIX. 3aKOH
ABoraapo, cienctBusi W3 Hero. MomsipHblii 00beM Ta30B. OTHOCUTENbHAS IUIOTHOCTH Ta30B.
[Ipocreiimue pacyeTsl Mo ¢uznueckuM (GopMylTaM U XUMUYECKUM ypaBHEHUSIM. OObeTuHEHHBIN
ra3oBblii 3aKOH. YpaBHeHUE MenzeneeBa-Knaneiipona. Berunciienne MOIspHONW MaccChl BEIIECTBA.
PacueTsl M0 XMMHUYECKUM YPaBHEHUSIM: BBIYHUCIICHHE MAcChl HIIM 00beMa MPOIyKTa PeaKkiuu, eciiu
HCXO/IHOE BEIIECTBO COJCPKUT MPUMECH WJIM B3ATO B HM30BITKE. BBIYMCICHHUS MO XUMHUYECKUM
YPaBHEHUSIM C UCIIOJIb30BAaHUEM MOHATHUS “TIPAKTUUYECKUIN BBIXOJl MPOAYKTa pEaKuu’ .

Tema 2. Ctpoenue aTroma u nepuoanyeckuii 3axkon /[.M.MenneneeBa (44)

OcHoBHbBIC CBCACHUA O CTPOCHUHU aToMa. KBanToBrle uumcia. ATOMHEIS Op6I/ITaJ'II/I. HpI/IHLII/IH



HanmeHnble sneprun. [IpaBuno Kneukosckoro. [Ipunmun Ilaymu. CocTaBieHue 3JIEKTPOHHBIX U
ANEKTPOHHO-Tpadudeckux Gopmyn s-, p-, d-, f- 3TeMEHTOB MEPUOTUIECKON CHCTEMbI XUMUYECKUX
anementoB J[.M.MenneneeBa. BaneHTHbIE BO3MOXXHOCTH arOMOB XHWMHYECKHUX JJIEMEHTOB.
HopmanbsHoe 1 BO30Y>KICHHOE COCTOSHUE aToMa XMMUYECKOTro 3reMeHTa. [lepronndeckuii 3aKoH 1
nepuoanYeckas cucreMa xumuueckux snemeHToB [[.M.Menneneesa. [lepuoabl u rpynmsl B cBeTe
IEKTPOHHOM TEOpHH. 3aKOHOMEPHOCTH HW3MEHEHHUsI XHUMUYECKHX CBOMCTB OJJIEMEHTOB M HX
COEMHEHMI B MeproAax U INIaBHBIX MOATrPYINax MepUOJUIECKO CUCTEMBI.

Tema 3. Xumuueckas cBs3b (24)

Xumuueckasi CBsi3b. TUIBI XMMHUYECKHX CBSI3€H: KOBaJEHTHas (HENOJsIpHAsl U MOJISIpHAs), HOHHA,
MeTalIndecKasi. DJIEKTPOOTPULIATEIbHOCTh XMMHUYECKHUX JJIEMEHTOB. 3apsiibl HOHOB, CTEIEHU
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX. BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO
CTpOE€HUS. 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAIIIMYECKON PELIETKH.

Tema 4. PacTBopbI (64)

PactBopsl. PacTBOpuTeNb, pacTBOpeHHOE BEIIECTBO. MaccoBasi 10l paCTBOPEHHOTO BELIECTBA B
pactBope. OOBbeMHast 1011 PACTBOPEHHOTO BellecTBa. Penienue 3a/1au ¢ UCIIONBb30BAHUEM TTOHSTHI
MaccoBasi JI0JIsl pAaCTBOPEHHOTO BEIIECTBA B pacTBOpe. Teopus dIEKTPOTUTHUYECKON THCCOIUAIIHH.
Peaknun nonnoro oOmena. CocrTaBieHHE MOHHBIX ypaBHEHWH peakuuid. ['mapomm3. YpaBHeHus
THJIPOJIM3a PA3IMYHBIX BELICCTB B MOJICKY/ISPHON M HOHHOM (popmax.

Tema 5. TepmonnHaMuKa XUMHYECKHUX MPo1eccoB(24)

OCHOBHbBIE MOHATUA XUMHYECKONW TEPMOJMHAMUKU: BHYTPEHHSS SHEPIUsl, SHTAIBIUSA U TEIUIOBOM
apdexr peakuuu. CTaHIAPTHBIC YCIOBHS. Peakiuu SK30TCPMUYECKHE W SHIOTSPMHUYCCKHUE.
Tepmoxumuueckue ypaBHeHUsA. COCTaBI€HUE TEPMOXMMHUYECKMX ypaBHeHUH. Pacuetsl 10
TEPMOXUMUYECKUM YPABHEHUSIM.

Tema 6. Xumnueckasi KuHeTHKA (44)

CxopocTh XuMu4eckor peakiuu. MakTopsl, BIUSIONINE Ha CKOPOCTh XUMUYECKOM PEaKIIUU: IPUPO/Ia
pearupyromux BEIIECTB, KOHIEHTPALM PEarupyrolMx BELIECTB, JABJICHUE, BEJIWYMHA IUIOLIAIN
MMOBEPXHOCTH CONPUKOCHOBEHUSI PEarupyrollux BEHIECTB, TEMIEpaTypa, KaTajlu3aTropbl. 3aKOH
neiictByromux macc. Koncranra ckopoctu. Karanuzaropsl u karanus. @epmeHThl. THTHOUTOPBHL.
Karanntnueckue sapl.

OOparumble peakiuu. Xumudyeckoe paBHoBecue. I[Ipunnun Jle-lllatense. YciaoBusi cMerieHus
XUMHYECKOTO paBHOBecHs. Pemenus 3anad Ha ocHoBe npuHnuna Jle-Illarense.

Tema 7. OKHCINTEIBHO-BOCCTAHOBHUTEIbHBbIC peakuuu (44)

Cremneun OKHCJICHUA. HpOHCCCBI OKHCJICHUA u BOCCTAHOBJICHUA. OKHUCIUTEIBHO-
BOCCTaHOBHUTENbHBIE peakiuu. COoCTaBlIeHHE OKUCIHTEIHbHO-BOCCTAHOBUTENIBHBIX pEaKUui To
METOJly JEeKTpOHHOTO OanmaHca. Dnekrponn3. CocTaBiIeHUE YPAaBHEHHI 3JIEKTPOJIM3a PACIIaBOB U
pPacTBOPOB BEIECTB.

Tema 8. Cio:xHbIe HeOpranmyeckue Beuecrsa (74)

Knaccugukarus HeopraHn4eckux BEIECTB, UX TeHETHUECKas CBsI3b. XUMHUYECKHE
CBOMCTBA OKCHJI0B (OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX ). XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHHM, conel. AM(poTepHbIe THAPOKCUIBI.

Paznen yueGHOTO KypCa Kon- | ®opmsbl OcCHOBHBIE BUJIbI yaeOHOH
BO opraHusanuvu ACATCIIbHOCTHU
9JacoB | yueOHBIX 3aHATUI

OCHOBHBIC ITIOHATUS U 5 becenpr, mexmyu, Cnymanue OObSICHEHMI  yYUTels,




3aKOHBI XUMHH CaMOCTOSITeNIbHAS pelieHre  KaueCTBEHHBIX  3ajad,
pabora CHUCTEMaTH3aIIH y4eOHOTO
Marepuana, 0ObsICHEHNE
HaOJII01aeMBbIX SIBJICHHIA.
Crpoenue aroma u becenpl, nexiud, | Coymanue OObSACHEHHWH — y4YHMTels,
NEPUOINYECKUN 3aKOH CaMOCTOsITeNIbHAs pelleHre  KaueCTBEHHBIX  3ajad,
AN .MenneneeBa pabora CUCTEMaTU3aLUs y4eOHOro
marepuaia, oObsICHEHHE
HaOJII0IaeMbIX SIBJICHUH.
XuMHYecKas CBSI3b becenpi, JICKIUH, | CUCTeMaTH3aus y4eOHOro
CaMOCTOSITENIbHAs Marepua’a, 0OBsICHEeHHE
pabora HaOJIIOIaeMbIX SIBJICHUH, pabora ¢
HAy4yHO- [TONYJISIPHOU JIMTEPATypO
PactBopsI becenpi, JIeKIUH, | CUCTeMaTH3aus y4ueOHOro
CaMOCTOSITENIbHAs Marepua’a, OOBsICHEeHHE
pabora HaOJIIOIaeMbIX SIBJICHUH, paboTa ¢
HAy4YHO- ITONYJISIPHOU JIMTEPATYpOH
TepmoanHamuka becenpi, JIEKIIUH, | CUCTeMaTH3aIus y4eOHOro
XUMHAYECKHX TPOIIECCOB CaMOCTOSITEIIbHAS Mmarepuana, 0ObsICHEHUE
pabora, HaOJIIOIaeMbIX SBJICHUH, paboTa ¢
MPAKTHYECKAs Hay4HO- IONYJSPHOM JIUTEPaTypoi
pabora
OxucnuTensHo- becenpl, JEKIMH, | CUCTEMaTH3alus y4eOHOTO
BOCCTaHOBHUTEIbHBIC caMOCTOsITeNIbHAs marepuaa, oObsICHEHUE
peakiu pabora HaOJIIOTAaEMBIX SBJICHUM
CrnoxHble becenpl, JEKIMH, | CUCTEMaTH3aLus y4eOHOTO
HEOpPraHUYECKHE caMOCTOsITeNIbHas marepuaa, oObsICHEHHE
BEIECTBA pabora HaOJII0IaeMBbIX SIBICHUM




Kanengapno-rematuueckoe nmianuposanme 10-11 kiaace 6uoJiorus.

Hara
No Tema 3ansaTus OCHOBHBIE BOITPOCHI
IInan. | ®dak
T.
Iutoaorus - Havka o Kiaerke(10 yacoB)
OcCHOBHBIE TIOJIOKEHUS KIIETOUHON TEOPUH. [Inetinen, IlIBanH, OMOIOTMYCCKU BaXKHBIC X. DJIEMCHTEL,
1. XUMHYECKUH COCTaB KIICTKH. HEOpraHWYEeCKHUe BEIlleCTBA, OPraHMYECKUE BEIIECTBA.
2. Crtpykrypa OenkoB. Peanuzanus reHeTHIeCcKOM [lenrtuiHbIE CBS3H, BOJIOPOIHBIEC CBSI3U,, KOMILIEMEHTAPHOCTb,
uH(popmanuu B KiIeTke. buocunTes 6enKoB. TPAHCKPHUIILMSA, TPAHCIIALUS.
3 Penrenne OnoJiornueckux 3ajad Ha Pemenue 3aganmii u3 c¢6. EI'D, yactu C Ha cocTaBlicHUE
KOMIUIEMEHTAPHOCTh, TPAHCKPHUIILIHMIO, TPAHCISALMIO. | TOJUIENTHIHON 1IETOYKH.
4. Oynkuuu 0enkoB. @epMeHTHI - OrokaTtanu3aTopbl B | @yHKIUU OEIKOB: CTPYKTYpHAasi, KaTaIMTUYECKasl, 3alllUTHAas,
KJICTKE. TPAHCHOPTHAs, PEryJISATOPHAs, SHEPreTUYECKasl.
5. Crtpykrypa v QyHKIUU KIETKH. JIByxMeMOpaHHbIe, 0THOMEMOpaHHbIe, HeMeMOpaHHbIE OPTaHOU b
KJIETKH, B3aUMOCBSI3b CTPOCHHS M (DYHKITHH.
6. EctecTtBeHHas knaccudukanus oprannueckoro mupa. | Kinerounas u HekinerouHas (OpMBI JKU3HH, BUPYCHI, O€3bsIEPHEIE,
sIEpHBbIE, OCHOBHBIE 11APCTBA OPTaHU3MOB.
7. IIpoxapuotsl. bakrepun, apxeu. Oco0eHHOCTH CTPYKTYPHI B (DYHKIIMOHHPOBAHUS JTOSACPHBIX
Oopranu3MoB. JIpoOsiHKHY.
OykapuoTsl. CpaBHUTENbHAS XapaKTEPUCTHUKA [InacTuabl: XJI0pOMIACTHI, XPOMOILIACTHI, IEHKOIJIACTBI, LEJUIH0I03a,
8. KJIETOK PaCTeHUH, )KUBOTHBIX, TPHOOB. XUTHUH,MYPEHH.
Bupychl - o0nuraraeie BHyTpUKIETOUHBIE apa3uThl. | Paru, 6axtepuodaru, Bubpuon,JJHK-conepxamue, PHK-conepxkamiue
9. BUPYCHI, PETPOBUPYCHI.
Pemenue Ononornueckux 3aaad o MUTOJOTHH. Pemenwne 3ananuit u3 c6. EI'D, yactu B Ha cpaBHEeHHE KIIETOK
10. OpPraHW3MOB PA3JIMYHBIX I1APCTB.
Oo0men BemecTB (3uac)
1 Metabonu3M B kieTke. [IoHsATHE 0 TIIaCTUYECKOM AcCUMUIIAINS, TUCCUMUIISINS, METa0O0IN3M, KaTaOO0JIM3M, B3aHMOCBSI3b

(11)

oOmeHe.

MEXy IByMsl BUIaMH OOMEHa.




Obecnieuenue kietku sHeprueil. OCHOBHBIE ATallbl

[ToArOTOBUTENBHEIN 3Tal, 0ECKUCIOPOIHBIN dTal- TIIMKOIU3,

(25)

(12) SHEPIreTHYECKOro 0OMeHa. KHCJIOPOJIHBIN 3Tarl, aHadpOOHBIH. .
3 DoTOCHHTE3, €ro 3HaUCHHE IS )KU3HU Ha 3emIle. Xnopogui, cBeToBas, TeMHOBas (ha3bl PoTOoCHHTE3A, (POTOJIN3 BOJBI.
(13)
PasMHoOkeHHe M pa3BUTHE OPraHU3MOB(S 4acoB).
1 OcHOBHBIE CBOWCTBA XUBOI MaTepun. PazMHokeHHe | OCHOBHBIE CITOCOOBI pa3MHOKEHHSI OPTaHU3MOB:0ECII0I0E U TTOJIOBOE.
(14) U pa3BUTHE OpPraHU3MOB. becrnonoe pa3MHOKEHUE. Crioco0bl pa3MHOXKEHUS: JIJICHUE HA/IBOE, CIIOpooOpa3oBaHue,
BEreTaTHBHOE, TOYKOBAHHE.
2(15 [TonoBoe pa3MHOXKEHHUE. ["ameTOreHes, My»CKHe U )KEHCKHE TaMeThl, CIEpMaTOreHe3, OBOTCHE3,
) OIJIOJOTBOPEHUE,3UT0OTA.
3 WuauBryalbHOE Pa3BUTHE OPTaHU3MOB. OHTOreHe3, SMOPUOHATIBHOE HITOCTAIMOPUOHAIIBHOE Pa3BUTHE, MOPYJIA,
(16) Onacrtyiia, ractpyJsia, HeMpyJa.
4 MwuT03 1 Mel03 B CPaBHCHUH. JIMIIOUTHBIE U TaIIOUIHBIC HAOOPhI XPOMOCOM, , KOHBIOTAIIHS,
(17) KPOOCCUHTOBED.
5 O06006111eHMe 3HaHUH 10 TeMe « PasMHOXeHUE U Pabota ¢ TepMuHamu, pereHue 3aganuii u3 ¢6. EI'D yactu A u B.
(18). pa3BUTHE OPTaHU3MOBY. PenieHne OMOIOrnIecKix
3ajau.
OcHoBbI reHeTUKH(8 yacoB).
1 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 3akonsl [.Mengaens u T.Moprana, aJiroput™ perieHus 3a1aq mo
(19) TeHEeTHKE
2 Pemenune 3a1a4 mo MOHOTHOPHUIHOE CKpELTBAHUE.
(20)
3 Perenue 3amad no nuruOpuaHOE CKpelIMBaHNe
(21)
4 ['enetuka yenoBeka. HacneacrBeHHsie 601€3HI MeTop1 U3y4eHHsI TEHETHKH YeJIoBeKa, MPoQHIakTUKa
(22) YeJIOBEKa U MX MPEeNyNpexICHUE. HACJIEICTBEHHBIX O0JIE3HEN YenoBeKa.
5 3aKOHOMEPHOCTH U3MEHYHUBOCTH. HacnencTBeHHas 1 HeHacIeICTBEHHAS H3MEHYHBOCTh, MOU(UKAIINH,
(23) MYTAaIMH, KJIacCH(UKAIUSI MyTaLIHH.
6 ['eHeTHKa KaK OCHOBA JIJISl CETIEKIIUU. HckyccTBeHHBIN MyTareHes, MOJIUILION U, TeHHAS ¥ KIETOYHAS
(24) WHKCHEPHSL.
7 Hoseiimue MeToibl cenekuuu.




Pemenne reHeTHuecKux 3a1a4 IMOBBIIIIEHHOU

Pemienue 3a7a4 Ha CHEIUICHHOE ¢ IOJIOM HAacClIEJOBaHHUE.

(26) CIIO’KHOCTH.
JBoJouusi(3 yaca).
1 MexaHn3MBbI 3BOJIIOLMOHHOTO ITporecca. PakTopsl OT60p ciyyaliHBIX HEHACIEACTBEHHBIX
(27) spositonuu 1o Y.J/{apsuny. J[BrxKyiue cuibl W3MEHECHUH.
sBoJiroIMHU cornacHo CTO
2 OcHOBHBIE HAMPaBICHUS SBOJTIOIUH. Apomopdo3bl, HIN0AAANITAIIUH, 00IIas JeTeHePaLIs.
(28)
3 DTarbl SBOMIOIUH YesoBeka. Poib conransHoro Jpuonutek, aBCTpaioONuTeK, APEBHEHIIINE, IPEBHUE JTIOAH, JTIOAH
(29) (dakTopa B IBOJIIOIMH YEJIOBEKA. COBPEMEHHOTO THIIA.
OCHOBBI 3K0J10THH(S YacoB).
1 Dkonorudeckue GpakTopsl cpenbl. Biusaue AlGuotnueckue, OnoTrueckue (HakTopbl, OCHOBHBIC THITHI
(30) AHTPONOTEHHOTO (paKTOpa Ha YKOCUCTEMBI. HKOJIOTMYECKUX B3aUMOJICHCTBHI.
2 buoneHos, skocucTemsl, CBOMCTBA IKOCUCTEM, cMeHa | CamMoperysiauus, CaMOBOCIIPOU3BOJICTBO, YCTOMYUBOCTb,
(31) DKOCHCTEM. DKOJIOTHYECKUE CYKIIECCHSI.
3 CpaBHuUTENbHAS XapaKTEPUCTUKA €CTECTBEHHBIX KopoTkue numieBsle 1ieny, BUJ0BOE pa3HO00pa3ue, JOMOIHUTEIbHAS
(32) HKOCHCTEM U arpoLieHO30B. DHEPrHsl.
4 Pemenue skonornueckux 3aaau. CocraBieHne NUIIEBbIX LIETEH.
(33)
5) Crpykrypa u pynkiuu 6uocdepsl. [Ipodiemsr KocHoe, 6rokocHOe, OMOreHHOE, )KUBOE BEILIECTBO, TTI00AIbHBIC
(34) 6uocdepsl. IToroBoe TecTupoBaHue. HKOJIOTHYECKUE MPOOITEMBI.




KanengapHo-remarnuyeckoe mianupoBanue 10 kiace xumms

Ne aara Tema ypoka Koa- | ®opmbl opranusanuu OcHoBHbBIE pe3yJIbTaThl
3aHaTHsA | [lnan. | @akTuy. BO Y4eOHBIX 3aHATHI o0yueHust
Jara JarTa 4acoB
Moayas 1. Texunka 6e300acHOCTH paGoThl B XUMHYECKOii tadopaTopun. (1uac)
OpranuzannoHHoe 3aHATHE. becena, mpaktudeckass | 3HaTh: TUIOBBIE NpaBUIIa TEXHUKU
Knaccudpukanus pEaKTHBOB o pabora nabopatopubix  pabor. [IpaBmia
1 JEHCTBUI0 Ha OpraHu3M, XpaHEHUE 1 TEXHUKHU 6€e3011acCHOCTH npu
PEaKTHBOB, 0003HAYEHUE HA STHKETKAX. IPOBEICHUU UCCJIEIOBAHUH,
HNHucTpyKTax 1o TEXHUKE MEJIMLIMHCKUE  aNTe4YKd IEpPBOU
0€30I1aCHOCTH. OMOIIM B KAOMHETE XUMHUHU.

Moayas 2. KavecTBeHHbIH
Heoprann4yeckux (7 yacos)

aHAJIU3 OPraHMYeCKHUX coeinHeHnil. OOHapykeHue PYHKINOHAIBHBIX I

Pyl OPraHuYecKuX COeIMHEHUH 1

KauecTBeHHbBIN aHAIN3:
unaeHTuduKanus u oOHapy>KeHHe.
OCoOEHHOCTH KaueCTBEHHOI'O aHaIN3a
OpPTaHWYECKUX U HEOPTaHUYECKUX
coenquHeHuil. OOImas cxema mpoiecca
UIEeHTU(DUKAIIUN BEIIECTB.
KauecTBeHHBIN aHATN3 OPraHUYECKUX
Y HEOPTraHWYECKUX BEIIECTB.

becena, npakTuueckas
pabora

YMeTh: BBIIIOJIHITE KaueCTBEHHBIN
a”HaiIn3 OpraHNU4YeCKUX u
HEOPraHUYECKUX BELIECTB.

Omnpenenenne pacTBOPUMOCTH B BOJE,
pa30aBIICHHBIX pacTBopax
XJIOPOBOAOPOJA, THAPOKCUAA HATPUS, B
OpPraHMYECKUX PACTBOPUTEIISIX.

becena, mpaktuyeckas
pabora

Ymers: U3mepars pH B pacTBopax.

KauecTBeHHBIIT JIEMEHTHBIM aHAIU3
COCTUHEHUN.

becena ¢
CaMOCTOSITEIbHOU
paboToii yyarmxcs.

YMmerb: OOHapyXeHHE YIiepona,
BOJIOPOJIa, CEPBI, FAJIOTEHOB, a30Ta B
COEIMHEHUSIX.




Peaxiinu BoccTaHaBIMBAIOIIMX CaXapoB becena ¢ 3HaTh peakiumn
5 CaMOCTOSITENIbHOI BOCCTAHABIIMBAIOIIUX CaXxapoB.
paboToM yyarmxcsl.
[Tonydyenune npou3BOIHBIX becena c 3HaTh: B3aUMOJIEHCTBUE
6 MPEANOIaraeMoro OpraHm4eckoro CaMOCTOSITEJIbHOU OpraHUYECKUX COCJIMHEHU
COEIMHEHUS U MPOBE/ICHUE paboToii yuammxcs. Pa3IMYHbIX KJIACCOB c
JIOTIOJIHUTEIbHBIX PEaKIIU. COCIMHEHUSIMU cepedpa.
[Tonyuenue MPOU3BOAHBIX CemuHap. 3HaTh: M3ydeHuwe B3auMOJICUCTBUS
7 MpEAnoIaraeMoro OpPraHUYECKOT0 OpraHUYECKUX COCJIMHEHU
COETMHEHUS u MIpOBEJICHHE pa3IMYHbIX KJIACCOB c
JIOTIOJIHUTEIIbHBIX PEaKIIUM. coenuHenusimu xeresa (11).
HTorosoe 3aHsATHE MO TEME. O6o06maromero Ymersb: pacro3HaBaHue
8 MMOBTOPEHHSI. HEU3BECTHOTO OpraHUYECKOTO
BEIIIECTBA.

Monayasb 3. Xumus xku3Hu. CHHTE3 U MCC/Ie/IOBaHUe CBOCTB COeAMHEeHH . (23 4aca).

KavecTBeHHBII aHaJu3:
unacHTHGUKAIMS W OOHapyXeHHE.
Oco0eHHOCTH KavyeCTBEHHOTO aHalIu3a

Jlexuus.

YMmernb NMpoOBOIMUTH Ka4yeCTBCHHBIN
AHAJIN3 OPraHUYCCKUX U
HCOPTraHUYCCKUX BCIICCTB.

9 OpPTaHHYECKHUX u

HEOpraHuyeckux coefauHeHuil. Oomas

cxema  mporecca  UACHTUPHUKAIUU

BEILECTB.

Omnpenenenue pacTBOPUMOCTH B BOJIE, becena, mpakTnueckas Ymers: U3smepenne pH B
10 pa30aBIEHHBIX PacTBOpax pabota pacTBopax.

XJIOPOBOAOPOJa, TUAPOKCHIa HATPUS, B

OpPraHMYECKUX PACTBOPUTEIISIX.

KauecTBEeHHBIN 2JIEMEHTHBIN aHAIIN3 Jlexuus. YMmerb: OOHapyXeHHE YIiepona,
11 COCIMHEHMH. BOJIOPO/IA, CEPBI, TAJIOTEHOB, a30Ta B

COEIMHEHUSIX.

Peaknuu BoccTaHaBIMBAIOIINX Bbecena. 3HaTh: peakuuu
12 caxaposB BOCCTAHABIIMBAIOIIMX CaXapoB.
13 [Tonydyenne npon3BOaHBIX JlaGopaTopHble ONBITH. | 3HATH: B3aHMoneﬁCTBni1

MIPEANOIAraeMOro OPraHM4ecKoro OpPraHMYECKUX COEIMHEHUI




COCAMHCHUA U TPOBCACHUC
JOITOJTHUTCIIbHBIX peaKHHﬁ.

Ppa3IUYHBIX KJIACCOB c
COEIMHEHUSIMU cepedpa.

HonyquHe IMPOU3BOJHBIX
mnmpearojgara€éMoro opraHu4eCcKoro

[TpakTuyeckas pabora

3HATH: B3aUMOJICHCTBUA
OpPTraHUYECKUX COCITMHCHUM

14 COEJIMHEHUS U NIPOBE/ICHNE Pa3IUYHbIX KJIACCOB C
JIOTIOJTHUTEILHBIX PEaKIIUM. coeaunenusmu xenesa (111).

15 HTorosoe 3aHsTHE 1O TEME. becena YMeTh: pacrio3HaBaTb HEU3BECTHOE
OpPraHMYECKOE BEILECTBO.

16 XUMUS ¥ MUTAHUE. CamocrosiTenbHas YMeTh: pacro3HaBaTb HEU3BECTHOE

pabora. OpPraHMYECKOE BEILECTBO.
ButamuHbl B IpOyKTax MUTAHUS. [TpakTyeckas pabora Ymets: OmnpeneneHne BUTAaMUHOB:

17 A B noacomHeyHom wacie, C B
s10;104HOM coke U D B priObeM xupe
WIH KYPUHOM KEJITKE.

XUMUS ¥ MTUTAHUE. becena, npaktuueckas Ymerb: Beimenenne w3 yas
18 pabora ko(enna. KauecTBeHHas peakius Ha
KOo(euH.
19 Oprannyeckue kuciorsl. CBOICTBa, becena, mpaktuueckas | YMerb IlomyueHue u  usydeHue
CTpOEHHE, MTOJIYUYEHHUE. pabota CBOMCTB YKCYCHOW KHCIIOTBI

20 Oprannyeckue KUCIOTBL.  KuCIOThI becena, mpakTrueckas 3HaThL  CBOICTBA  MypaBbUHOMU
KOHCEPBAHTBHI. pabota KHCJIOTHI.
Oprannyeckue KUCIOTHI B IUIIIE. becena, mpaktuueckas | 3uarp [lonmydyeHue 11aBeseBOH,

21 pabota MOJIOYHOM M KHUCIOTBIL. M3yueHue
WX CBOMCTB.

VYrnesoasl. CocTas, CTpOEHHUE, CemuHap, .

29 cBoiictBa. ['moko3a, caxaposa. sBpucTHYEeCcKas Oecena. | YMerb OOHapyXeHHE TJIIOKO3bl B
nume. Ilomyuenme caxapa u3
cBekubl. CBOMCTBA caxapo3kbl.

23 VYrnesoas! B nuie. MojaouyHsbli caxap becena 3HaTL OIpEnelIeHHE MOJOYHOTO
caxapa.

VYrnesoasl. CTpoeHue, CBONCTBA, Cemunap. Ymers Ilonydyenue mnaroku

24 nonyuenue. Kpaxman TJIIOKO3BI u3 Kpaxmara.

KauecTtBenHas peakiusi Ha Kpaxmad.
CBolicTBa KpaxmMasa.




VYrnesozas! B uie. Kpaxmain

Oecena

Ymerb OmnpezneneHue Kpaxmajia B

25 . JUCTBSIX JKHUBBIX PpAaCTCHUSIX W
Maprapmse.
OnHOaTOMHBIE CIIUPTHI. JEeKIUs 3nare: OmpeneneHne  yneiabHOrO
XapakTtepuctuka kiacca. dusznueckue Beca CIMPTa U HM3MEHEHHE oObema
cBoiicTBa. KauecTBeHHBIE peakuy. OpUM  CMEIIMBAHMM C  BOJOM.
26 1 OOHapyxeHue CnupTa M BBICIINX
CIIUPTOB B pacTBopax.
KauecrBennas peaxkuus Ha
OJIHOATOMHBIE CIIUPTHI.
[Tpaktuyeckas pabora | Ymers: OmnpeneneHue OEIKOB B
benkn. XapakrepucTuka Kiacca. OpoAyKTax  nuraHusa. L[BeTHbIe
27 KauecTBeHHbIE PEaKIHH. 1 peakuuu Geskos. CBoHCTBa GEJIKOB.
Heoprannueckue coequHeHus Ha [TpakTyeckas pabora 3narb: KauecTBeHHblE peakuuu Ha
kyxHe. Coub, coa. VMOHbl  HATpus,  XJIOPHUJ-UOHBI,
28 1 KapOoHaT-uoHBL. ['maponus comneit
yroibHOM  kucioTel.  CBoiicTBa
kapOoHara M rujipokapOoHara.
Heoprannueckne coequHeHs Ha [TpakTuyeckas pabora Ymets: Onpenenenne )KecTKOCTH
KyxHe. Bona. ®usnueckue u BOJBI U €€ YCTPAHEHHUE.
XUMHUYECKHE CBOMCTBA. JKecTKOoCTh U Onpenenenne KOHIEHTpAUU
29 NIPUYMHEI e¢ BO3HUKHOBeHUA. Criocobsr | 1 KHCIIOPO/Ia, PACTBOPEHHOTO B BOJIE.
ycrpanenus. KoHTpons kauecTBa Onpenenenne pH Bogbl.
BO/bI. OlleHKa 3arpsi3HEHHOCTH BOJIBI.
30 KomnonHeie pacTBOpBI Y MHAIIA. 1 JeKIus 3HaTh: M3y4eHue MoJloKka Kak
SMYJIbCHUH.
31 Hrorosoe 3aHiATHE IO TEME. 1 [TpakTnueckas pabora YMeTh: AHAIIN3 KayecTBa

MPOXJAAUTCIbHBIX HAITUTKOB.

Moy 4. Xumusi B 6biTy. CHHTE3 M HCC/IeIOBAHHUE CBOICTB coenHenmii. (3 yaca)




Moromue cpeacTBa U YACTAIINAEC
cpencTBa. 3HAKOMCTBO C
pa3Ho00pa3ueM, CBOMCTBAMHU,

[TpakTuyeckas pabora

3HaTh: 00pa3lbl XUMUYECKUX
CpPE/CTB CAHUTAPHUU U TUTUCHBI.

32 N3yuyenue nHCTpYKIUH 110
KJaccu(uKalue MoIux 1 IPUMEHEHHUI0 TOKCUYHBIX BEILECTB
YUCTALIUX CPENICTB. OBITOBOM XMMHU B OBITY
Mpuia. CoctaB, CTpOEHUE, MTOIYYEHHUE. [TpakTuyeckas pabora 3Hatb: OMbUIEHUE
KHUPOB; IMOJYyYEHHUE MbLIA.
33 CpaPHeHHe CBOICTB MbLIA CO
CBOMCTBaMM CTHPAJIbHBIX
TIOPOIIKOB
JymmcTeie BemecTa B napdromepun, [Ipaktuyeckas pabora | Ymers: M3BneueHne a3pupHBIX
34 KOCMETHKH, MOIOIIMX CPE/ICTBAX. Maces U3 pacTUTENILHOTO

O¢dupnbie macna. CocTas.

Marepuaia. [lepeynas msra, enosoe
Macio.




KanennapHo-remarnyeckoe mianupoBanue 11 kiace xumms

Ne aara Tema ypoka Koua- @®opMbl OPraHU3aNNHU OcHOBHBIE pe3yJIbTAThl 00y4YeHUs
3anaTus | [lnan. | @akTuy. BO yueOHBIX 3aHATHIT
aara aara 4acoB
3aKOH  IIOCTOSIHCTBA becena ¢ camocrosTenbHOI YMmeTh peliath pacyeTHbIC 3a7a4d Ha BBIBOJI
cocTaBa  BELIECTBA. paboToii Mo penIeHUIo 3a/1ad. MOJICKYJISIpHOM ~ (OpMyJBI  BellecTBa IO
1 XUMHUECKUE 1 3aJlaHHOMY OTHOLIEHHIO MacC 3JIEMEHTOB B
dopmynel.  Pacuetst BELIECTBE, 10 MACCOBBIM JIOJIIM 3JIEMEHTOB B
o XUMUYECKUM HEM.
dhopmyam.
3aKOH COXpaHEHUs becena ¢ camocrosTenbHOM YMmers pemars pacyeTHbIE 334a4d 110
MaccChl BEIIECTB MpPHU paboToii 1Mo penIeHuIo 3a/1a4. XUMUYECKUM  yYpaBHEHUSIM:  BBIYHCIICHHE
XUMHUYECKHUX Macchl WM 00beMa MPOJIYKTa PEaKLMU, €CIIH
2.3 peakumsx 2 MCXOJIHOE BEUIECTBO COJAEPKUT MPUMECH WIIU
XUMHUECKUE B3ATO B U30BITKE, a TaKXke 3agad C
ypaBHeHus1. PacueTsl UCIIOJIb30BAHUEM TOHSTHS «IIPAKTUYECKUI
M0 XUMHYECKUM BBIXO/JI TPOIYKTA PEAKIIUH.
YpaBHEHUSM.
3aKkoH ABorajipo, Jlexuusi ¢ caMOCTOATEIbHOM YMers pemarb pacueTHble 33Jayd 110
CIEICTBUSL U3 HETO. paboToii ydanmxcs. ¢busznueckuM  QopMynaM U XUMHYECKHM
MonsipHbli o0beM YPaBHEHUSIM C MCIOJIb30BAHUEM TMOHSTUIA:
4.5 ra3os. 2 «MOJISIpHAsi Maccay», «MOJSIPHBI 00beM,
OTHOCHUTEIbHAS «4HCIO ABOTAIPO».
MJIOTHOCTh ra3os.
OO0beTMHEHHBIH
ra30BbIM 3aKOH.
Teopuu CTPOCHUSA becena ¢ camocrogrenbHON 3HaTh BaXHEWIINE XWMHYECKHE TOHSITHUA:
aToma. ATOMHBIE paboToii ydanmxcs. XUMUYECKUM  DJIEMEHT,  aTroM, TEOpHUH
6-7 opouTaNm. 2 CTPOCHUS aToMa.

YMerb  COCTaBIATH  DJEKTPOHHBIE U
JNIEKTPOHHO-Tpadudeckue Gopmyisl S-, p-, d-




, f- DIEeMEHTOB mMEpPHOAMYECKONW CHCTEMBI
xumudeckux ajementoB .M. Meneneena.

BanenTtHbie TpeHnpoBOYHBIH 3HaTh  TOHATUSA:  CTENEHb  OKHUCIICHMS,
BO3MO>XHOCTH aTOMOB BaJICHTHOCTb. Ymersn COCTaBJIATh
8 XUMHYECKHUX JNEKTPOHHBIE U  AJIEKTPOHHO-TpaduyecKue
AJIEMEHTOB. ¢dbopMynBl  aTOMOB B HOPMaJbHOM M|
BO30YKICHHOM COCTOSIHUSIX.
[Tepuognueckuii 3aKpeIieHre 3HaHUM U yMeHUH | 3HaTh CTPYKTYPY NEPUOAMYECKON CHUCTEMBI,
3aKOH U 0COOEHHOCTH OOJIBIIUX U MAaJbIX MEPUOIOB,
nepUoaNIecKast O0COOCHHOCTH TJIaBHBIX U MOOOYHBIX TOTPYIIIT
CUCTEMA XMMHUYECKHUX YMerb JaBaThb MOJHYIO XapaKTEPUCTUKY
9 3JIEMEHTOB XUMHUYECKHUX JJIEMEHTOB IO TOJIOKEHUIO B
JA.1.Menneneesa. IIEPUOINYECKON cucreMe XUMHUYECKHUX
Crpykrypa JJIEMEHTOB U CTPOGHHIO aTroMma, JaBaTh
NepPUOANYECKON pa3BepHyTOE OINMCaHue OKCHJIOB u
CUCTEMBI. THUIPOKCHIOB JTAaHHOTO XUMHYECKOT0
JJIEMEHTA.
XnUMHYecKkasi  CBS3b, CemuHap. YMerb 1o ¢Gopmyse BemecTBa ONpPENesiTh
TUIIBI ~ XUMHUYECKOU TUI CBSI3U, COCTaBIIATH CXEMbl OOpa30OBaHU
CBSA3M: KOBAJICHTHAs, MOJIEKYJI Pa3JINYHBIX BEUIECTB, ONUCHIBATh X
10 VOHHa, CBOIiCTBa B 3aBUCUMOCTH OT TUIA
MeTaJlIIN4ecKasl. XUMHYECKOH CBS3H.
3HaTh KJIACCU(UKALNIO TUIIOB XHMHUYECKOU
CBSI3H.
BemectBa O06001aro11ero MOBTOPEHUSI. Ymerb OTIPENIETISATh BEIIECTBA
MOJIEKYJISIPHOTO U MOJIEKYJISIPHOTO " HEMOJIEKYJIIPHOTO
HEMOJIEKYJIIPHOTO CTpOEHHS, XapaKTepu30BaTh CBOIiCTBa
11 CTPOEHHUS. Tunel BELIECTBA 110 THUIYy €ro KpHUCTaUINYECKOU
KPUCTAIITNYECKUX PELIEeTKH.
PEILIETOK. [IpenckaspiBaTh ~ TUI ~ KPHUCTAJUIMYECKOU

pemieTky 1o ¢hopmyIie BEIecTBa




PactBOpel. MaccoBas
A 00bEMHAsA HONHU

[ToBTOpUTEIEHO-0000ITAIONITHIA.

YMerb pemarb 3ajauyd  Ha OINpeAeicHUE
MaccoBOM M OOBEMHOU JOJIU PaCTBOPEHHOTO

12-13 pPacTBOPEHHOI'O BELIECTBA B pacTBOPE.
BEILECTBA.
Teopus TpeHrpOBOYHBIN. 3HaTh MIOHATUSA «QJIEKTPOJIUTHD) U
3JIEKTPOJINTUYECKON HEDJIEKTPOJIMTBD»Y, NPHUMEPbl CHIbHBIX U
nuccormanuu (TOM). CJTa0BIX AJIEKTPOJIUTOB
14-15 Peakuuu noHHoro YMeTh COCTaBIATh YpaBHEHHUS JAMCCOLUALNU
oOMeHa. JNEKTPOJIUTOB, a TAaKXE MOJIEKYJSpHBIE,
MOJIHBIE U COKpALICHHbIE NOHHbBIE YPAaBHEHUS
peakuuii B pacTBOpax 3JEKTPOJIUTOB
I'mpoponus Jleknus. 3HATh THAPOJIN3 IO KATUOHY M aHUOHY Y MeTh
HEOPraHUYECKHX COCTAaBJISITh YpaBHEHUS TUAPOIN3a
16-17 BEILECTB. Y paBHEHUE Pa3JIMYHBIX BEIIECTB B MOJICKYJSIDHOM U
TUAPOIN3a 110 MOHHOH (opmax.
KAaTHOHY U aHHOHY. .
XUMHUECKUE becena. 3HaTh BaXHEHIINE XUMUYECKHUE MOHATHUSA:
peakuuu. TETI0BOHM 3(pPEeKT peakunu, SHTATBIHSL.
OHepreTuka Ymern COCTaBJIIATh TEPMOXUMHYECKHE
18-19 XUMHUYECKHUX yYpaBHEHHS, pellaTh 3a/adll C BBIUMCICHHEM
peakuuid. TemioBoi TEIUIOBOTO 2P deKTa peaKilii.
s dexT peaxiuu.
Tepmoxumuueckue
YpaBHEHHS.
CkopocTb JIaGopaTOpHBbIE OTIBITHI. 3HaTh, KaK BIUAIOT pa3NudHble (PaKTOpBl HA
XAMHYECKON CKOpPOCTh XUMHUYECKOW PEAKIUH.
peakunu. GakTopsl, YMeTb paccuuThIBaTh CpPEJHIOI CKOPOCTb
20 BITUSIONINE HA peaKIy B 3aBUCUMOCTH OT €€ XapaKTepa

CKOPOCTb
XAMHUYECKOU
peaKkIyH.




3aKOH JEHCTBYIOLIUX

TpeHrpOBOYHBIN.

YMeTh COCTaBIIATh KHHETUYCCKHE

21 macc. Koncranra YPaBHEHUs, peIIaTh PACUCTHBIC 3a/1a4d HA
CKOPOCTH. 3aKOH JICHCTBYIOLIMX Macc.
Karanus. becena ¢ paboroii B PactmmpuTth nipeactaBiieHUE O SIBICHUU
22 KaranuszaTopsl. BUPTYaJIbHOU J1ab0OpaToOpuu. KaTajau3a, ero BUax, KaTajau3aTropax, ux
BJIIMSIHUM HA Pa3Hble XMMUYECKHUE PEAKLIUU
XHUMHUYECKOE CamocrosiTenbHas padboTa. 3HaTh KJIacCU(PUKALNIO XUMUYECKUX
paBHOBecHe. Y CIIOBHS peakmuii (00OpaTuMbie 1 HEOOPATUMEIE),
€ro CMEILEHUS. MOHATHE «XUMUYECKOE PAaBHOBECUE» U
ITpuHun Jle- YCJIOBUS €70 CMEILIECHUS.
[[Tarense. KoHcTanTa YMeTh 10 ypaBHEHUSIM PEAKLIUM OIIPENEIIATD,
23 paBHOBECHSI. B KaKyl0 CTOPOHY CMECTUTCS paBHOBECHE IIPU
M3MEHEHUU KOHIIEHTPAIH BEILECTB,
JlaBJICHHUs, TeMIepaTypsl. Pemars 3anaun,
UCIIOJIB3YSl IOHSATUE «PAaBHOBECHbBIE
KOHLCHTPALUN.
OxucnuTenpHo- Cemunap. 3HaTh BCE THUIIBI OKHUCJIUTEIBHO-
24 BOCCTaHOBUTEJIbHbBIE BOCCTAHOBUTEIIbHBIX  PEAKLMH; OCHOBHBIC
peakuuu (OBP). BELIECTBA-OKUCIIUTENN, OCHOBHBIE BELIECTBA-
BOCCTAHOBUTEIH.
Cocrasnenune TpeHrpOBOYHBIN. YMmerp mnonbupath kodpdunuentst B OBP
OKHUCJIUTEIBHO- METOJIOM 3JIEKTPOHHOT0 OanaHca.
o5 BOCCTAHOBHUTENBHBIX
peakuuii mo MeTony
AIIEKTPOHHOIO
OanaHca.
DneKTponau3 KomOuHupoBaHHbIH YMeTb COCTaBIATh YPABHEHMS JJIEKTPOJIM3A
26-27 pacmiaBoB U COJIeH, WIeJIOYEeH M KHUCIOT Ha HHEPTHBIX U
pacTBOpOB PacTBOPUMBIX JIEKTPOJIAX
JIEKTPOJIUTOB
28 Knaccudukanus [ToBTOpHO-00001ITAIOIIHIA. 3HaTh KJIACCH(PUKAIMIO HEOPraHWYECKUX

HCOPTaHNUYCCKUX

BEIIECTB, HOMEHKJATYpY, ornpezeneHne




COCIMHEHHMA. OKCHJIOB, HMX KJIacCH(DHKAINIO, XUMUYECCKHEC
OKcuEbl. CBOMCTBa OKCHUJIOB.
YMeThb COCTaBJISITH ypaBHEHUS PEAKIIMiA,
MOATBEPKIAIOMIMX XUMHUYECKHE CBOWMCTBA
OKCHJIOB.
I'mapokcub. CemuHap. 3HaTh omnpeiesieHHe OCHOBAaHUM, XUMUYECKHUE
OcHoBaHusl. CBOMCTBA. YMeThb COCTaBJIATh YpPAaBHEHUS
29 peaIEHHfI, noz[TBepvx(/:[anme XAMHYECKHE
CBOICTBA OCHOBAHHMIA.
KwucnoTer. CemuHap, 3BpUCTHYECKAS 3HaTh omnpezeeHue KHCJIOT, nX
Oecena. KJIaCCU(UKALUIO, HOMEHKJIATYpYy,
XHMMHYECKHE CBOMCTBA KHCIIOT.
30 YMeTh COCTaBISITH ypaBHEHUS pealfunﬁ,
MOATBEPKIAIOMIMX XUMHUUYECKHE CBOWMCTBA
KHUCJIOT.
AmdoTtepnbie becena 3HaThb onpeneneHue aM(pOTEepHOCTH,
31 TUIAPOKCHIBI. XUMHUYECKHUE CBOMCTB aM(DOTEPHBIX OKCHUIOB U
TUAPOKCHJIOB.
Comnu Cemunap. 3HaTh onpesieNieHre CoJiel, KilacCu(UKaIuio,
HOMEHKJIaTypy, XMMHUUYECKHE CBOMCTBA.
32 YMeTh COCTaBJISTH YpaBHEHHS pEakIid, a
Takke GOPMYITBI COJICH.
I'eneTnueckas CBA3b [ToBTOpHO-0000MITATOIITHI 3HaTh BakHEHIINE XUMHYECKHME CBOMCTBa
MEXIy KJIacCaMu YPOK. M3y4YEHHBIX KJIaCCOB HEOPTaHUYECKUX
33 HEOPraHUYECKUX COEMHEHMIA.
COCTUHCHHH YMersb pemath reHeTHYECKHUE [EMOYKH




34

Pemenne
TPEHUPOBOYHBIX
TECTOB JIJIS
noarotosku k I MA B
dopme EI'D.

Konrponsnas padora.

[ToBTOPUTH W CHCTEMATU3UPOBATH 3HAHUS TIO
3NEKTUBHOMY KypCy







