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INOACHUTEJIbHA A 3AITMCKA.

B oOydenun xumuu OOJbIIOE 3HAYEHHWE MMEET SKCIIEPUMEHT. AHAIU3HUPYS PE3YNIbTaThl
IPOBEAEHHBIX OIBITOB, Ydaluecss YyOexJarTcsi B TOM, UYTO TE€ WJIM MHBIE TEOPETHUECKUE
NPEJICTAaBICHUS] COOTBETCTBYIOT WJIM IPOTUBOpEYAT pealbHOCTH. TOJBKO  OCYIIECTBIIAS
XUMHUYECKUM HKCHEPUMEHT MOYKHO IIPOBEPUTH JOCTOBEPHOCTh IIPOTHO30B, CHAEJIAHHBIX Ha
ocHOBaHuu Teopur. OOyyasich MO JOIMOJHUTENBHON o0O0IIe00pa3oBaTenbHON mHporpamme «3a
CTpaHHIIAMU y4eOHUKa XUMHUN», B MIPOLECCE IKCIEPUMEHTAIBHON pabOThl yyaluecsi IpuoOpeTaroT
OTBIT TIO3HAHUS PEATBHOCTH, SBIISIOMIMNACS BaXXHBIM ATanioM (HOPMUPOBAHUS Y HUX YOEKICHU,
KOTOpBIE, B CBOK O4YEpEb, COCTABJISIOT OCHOBY HAay4dHOIO MHpOBO33peHHs. KosnyecTBeHHbIE
9KCIIEPUMEHTHI MO3BOJAT IMOIYy4aTh JAOCTOBEPHYI0 HH(POPMAIMIO O MPOTEKAaHHMH TEX WM HHBIX
XUMHUYECKHMX IIpoleccax, O CBOMCTBax BemiecTB. Ha OCHOBE MOJIYYEHHBIX 3KCIEPUMEHTAIBHBIX
JTaHHBIX 00y4aeMble CMOTYT CaMOCTOSITENBHO JIelaTh BBIBOJIbI, 00001IaTh PEe3yabTaThl, BBIABISATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CIOCOOCTBOBATh IMOBBIIICHUIO MOTHUBALUU OOYYECHUS
HIKOJIbHUKOB.

JomnonnurensHas  001eoOpazoBaTeIbHAs oOmiepa3BuBaroas
nporpamMma «3a CTpaHUIAMU Yy4yeOHHMKa XUMHUU» peanusyercss B pamkax pabotel LleHTpa
«Touka pocray.

HopMmaTuBHbIe OCHOBAHMS JIJIsl CO3/IaHUS IOTIOJIHUTENBHOM 00111e00pa3oBaTeIbHON
(oO11epa3BUBAIOIICH ) POTPAMMBI:
1.  JlomonnurtensHas paszBuBaromias nporpamma denepanbhbiii 3akoH ot 29.12.2012 Ne

273-03 «O06 obpazoBanuu B Poccuiickoii @eneparumy (nanee — D3).

2. ®enepanbublii 3akoH Poccuiickoit ®enepanuu ot 14.07.2022 Ne 295-®3 «O
BHeceHuu u3MeHeHuil B denepanbHblii 3akoH «O0 oOpa3zoBanuu B Poccuiickoit denepannn».

3. ®enepanbHbiii 3aK0H Poccuiickoit deaepanuu ot 24.07.1998 Ne 124-D3 «O06 0CHOBHBIX
rapanTusx rnpas pedenka B Poccuiickoit denepanmmy» (B pegakmuu 2013 1.).

4, KoHuenmus pa3BUTHS JOTOJHUTEILHOTO oOpa3zoBanms naerei mo 2030 rona,
yTBepKAeHHas pacnopskenueM IpasurensctBa Poccuiickoit @enepaunu ot 31 mapra 2022 r. Ne
678-p.

5.  Vka3 [Ilpesugenta Poccuiickoit ®enepanuun ot 21.07.2020 Ne 474 «O
HallMOHAIBHBIX 1EJsX pa3BuTus Poccuiickoit @enepannu Ha nepuos 10 2030 rogay.

6. VYka3 [IIpesunentra Poccuiickoit ®eneparuu ot 09.11.2022 Ne 809 «O6
yrBepkAeHUH (OCHOB TOCYJAapCTBEHHOM TOJMTHKH 10 COXPAHEHHUIO U  YKPEIUICHHUIO
TPaJULINOHHBIX POCCUHCKHUX AYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEN.

7. IlocranoBnenue ['maBHOTO rocyapcTBEHHOT0 canuTapHoro Bpada P® ot 28 centsops 2020 r.
Ne 28 «OG6 yrBepxaenun canutapubix npasui CII 2.4.3648-20 «CanurtapHo-
AMUAEMUOJIOTHYECKHEe TPeOOBaHUS K OPraHU3alMsIM BOCIUTAHUS U 00Y4YEHHUsI, OT/IbIXa U
0370pOBIIeHUS AeTel U Moioaexu» (nanee — CanlluH).

8.  IlocranoBnenue ['maBHOTO rocynapcTBEHHOTO caHUTapHOTO Bpada P®D ot 28 sHBaps
2021 1, Ne 2 «O6 yTBepK/I€HUN CAHUTAPHBIX IPABUI U HOPMY.

9.  Tlocranosnenue IIpaBurensctBa Poccuiickoit ®@enepauuu ot 11.10.2023 Ne 1678
«O0 ytBepxaeHuu [IpaBui npuMeHeHUsT OpraHu3alusIMU, OCYIIECTBIISIIOIIMMU 00pa30BaTEIbHYIO
JesTeIbHOCTb, AJIEKTPOHHOIO OOYYEHHUs, JUCTAHLMOHHBIX O00pa30BaTEIbHBIX TEXHOJIOTHH INpH
peann3anuy 00pa30BaTENbHBIX IPOTPAMM).

10. Ilpuka3 MuHucCTepcTBa TpyJa M couManbHOM 3amuthl Poccuiickoit denepanuu ot
05.05.2018 Ne 298 «O06 yrBepxkaeHuu TmpodeccuoHanbHOro cranmapra «llemgaror
JIOTIOTHUTEIBHOTO 00pa30BaHUs IeTel U B3POCIIBIX ).

11. Ilpuka3 MunucrepctBa npocseuienus Poccuiickoit @enepauun ot 27 utons 2022 r.
No 629 «O6 yrBepxkaennu I[lopsinka opraHu3alMi W OCYIIECTBICHUS] 00pa30BaTEIbHOMN
JeSITeIbHOCTH O JOMOJIHUTENBHBIM 00111e00pa3oBaTeIbHbIM MTporpammam» (fnanee — [lopsaok).



12. Tlpuka3 MunucrepctBa npocsemenust Poccuiickoit @enepamuun ot 03.09.2019 Ne
467 «O6 yrBepxacHuu llemeBoli Momenu pa3BUTHS PETHOHAIBHBIX CHCTEM IOMOJHUTEIHLHOTO
o0Opa3oBaHUs IETEi.

13. [Ipukaz MuHucrepcTBa HayKd W BbIcIiero ooOpazoBanus P® m MuHmCcTepcTBa
npocsenieHust P® ot 5 asrycra 2020 r. Ne 882/391 «O6 yrBepxaenuu Ilopsinka opranuzanuu u
OCYIIECTBIICHUS ~ O0pa3oBaTelIbHOW  JEATEIBbHOCTH IpU  ceTeBoil  (opme  peanuzauuu
00pa30BaTeNbHBIX TPOrPAMM.

YeraB MAOY «Manuaxckass COLL».

JlonoHuTenbHAST 001meo0pa3oBaTenpHas (o0mepa3BUBaroias) mporpaMma

«3a cTpaHunaMu y4yeOHMKa XHMMHMH» COCTaBJIeHa Ha OCHOBE: MeToau4ecKoro
nocoOus

«Peanuzanusa o0Opa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJOTUYECKOU
HANPaBIEHHOCTEH TIO0 XMMHU C HCIOJIb30BaHHEM oOopymoBaHusi meHtpa «Touka pocray II. HU.
becmanno M.B. [lopodeeB. Mockaa, 2021;

[TporpamMmsbl 3JIEKTUBHBIX KypcoB. Xumus npoguinbHoe odydenue 10-11 kmace — M, poda
2006 r.; Paboueit mnporpaMmbl MO BHEYPOYHOM JESATCIBHOCTH «XHUMHS U IKU3HB» C
UCIIONIb30BaHEM 00opymoBaHuss To4uku pocra it yudammxcs 10-11 xmaccoB ma 2021-2022 yu.
roJ YIbSHOBCKOTOaBTOHOMHOTO OO0IIe00pa3oBaTelbHOr0 YyupexaeHus «YubsHoBckas COILy;
Paboueit mporpaMmMbl BHEYpO4YHOU nesiTeabHOCTH 1o xumuu B 10 - 11 kimaccax «MHoromgukas
XUMUS) C UCTIONb30BaHueM obopynoBanus «Touka Poctayy

Hamnpasnennocts JIOTIOJTHUTEITLHOM 0011eo0pazoBarebHON oO1epa3BuBaroIeh
IPOTrpaMMBl.

HamnpagsiieHHOCTH IPOrpaMMbl: eCTeCTBEHHOHAYYHAas.

XapakTepucTuKa 00y4alOUIMXCs 110 MporpaMmme.
Jannas mporpamMma OpUEHTHpPOBaHA JJiA AeTeil B Bo3pacte 16 - 17 neT BKIIOUYUTETBHO. 3aHATHUS
MPOBOJASATCS B TPyIIe, coYeTas MPHUHIIMUII TPYMIIOBOr0 OOY4YEeHUS C MHIWBUIYaIbHBIM MOIXOOM.
YcnoBust Habopa JeTeid: MPUHUMAIOTCS Bee xenaromue. Hanonasiemocts B rpymme cocrasiser 10-
15 uenosek. Ilporpamma mpenmonaraeT OCBOCHHE BHJIOB JCSITENBHOCTH B COOTBETCTBUU C
NICUXOJIOTMYECKUMU OCOOEHHOCTSIMU BO3pacTa ajpecara MporpaMMmsl.

AKTYaJbHOCTb U II€JarOrMyecKas 11eJ1eco00pa3HOCTh IPOrpaMMBbl.

AKTYaJlbHOCTB NPOrPaMMBbl B TOM, YTO OHa CO3JAaeT YCJIOBHS JJIsl COUMAIBHOTO, KYIbTYpPHOTO U
poeCCHOHATFHOTO  CaMOOTIPE/ICTICHUS, TBOPYECKOH camopeaiam3aluyd JUYHOCTH peOEHKa,
(bopMHpOBaHUS XUMHUYECKOUTPAMOTHOCTH; B CO3JaHUU MaJIbIX U OOJIBIINX NPOEKTOB, OCHOBAHHBIX
Ha HHTECpECax H HOTpe6HOCT$IX pe6${T, HaIpaBJICHHBIX Ha BOBJICUCHUC BOKCIICPUMCHTAJIIbBHYIO
JeSITebHOCTb, MO3BOJISAIONIYIO TOIY4aTh JOCTOBEPHYIO HHPOPMALIUIO O MPOTEKAHUH TE€X MM MHBIX
XUMHUYCCKUX IMPOHECCOB, O CBOMCTBaxX BCIIECTB. 3Hanusa u YMCHHA, H€O6XOI[I/IMI)I€ JJIsA
OpraHu3allMi UCCIIE0BATENLCKOM JIeATeNbHOCTH, B OyIylleM CTaHyT OCHOBOM Uil OpraHu3aluu
HAYYHO- UCCIIEOBATEILCKOM NESITETLHOCTH B By3aX, KOJUIE/DKAX, TEXHUKYMax U JIp.
Ilexarornyeckasi nejaeco00pa3HoOCTb.
[TporpamMmMa MO3BOJISIET CBA3AaTh B €IMHOE II€JI0€ YPOUHYIO W BHEYPOUHYIO NESATENBHOCTh. [lanHas
JIOTMIOJTHUTENbHAS 0011e00pa3zoBarebHas (00Iepa3BUBAaOIasi) MporpaMma 1aeT BO3MOKHOCTb: IS
paciMpCHud COACPIKAHUA HIKOJIBHOTO XMMUYCCKOI'O 06pa3013aH1/1${, IMO3BOICT U3YUUTH BCHICCTBA
Ha 0oJiee BHICOKOM YPOBHE;
JUTSL IOBBIIIIEHUS TT03HABATEIbHON aKTUBHOCTH 00YJarOIUXCs B €CTECTBEHHO- HAYyYHOU 001acTH;
JUIS Pa3BUTHUS JINYHOCTU peOEHKA B IIpoliecce 00YUEeHUsI XUMUH, €ro CIIOCOOHOCTE!, OPMHUPOBAHUS
" YIOBJICTBOPCHHUA COMMAJIbHO 3HAYMMBbIX HHTCPECOB U HOTpe6HOCTeﬁ, pa3BUBacT
JT10003HATENFHOCTh U TBOPUECKUE CICOOHOCTH yYalllUXCsl, CTUMYJIHPYET K CaAMOCTOSITEIbHOMY
MOMCKY HOBBIX METOJIOB U CITOCOOOB aHAIN3a;
- JUIst paboOThl ¢ OapEHHBIMU IIKOJILHUKAMH, OpraHU3alMd UX Pa3BUTHS B PA3IUYHBIX 00JacTAX
00pa3zoBaTenbHON, TBOPUECKON AeATETLHOCTH.
OcHoOBHBIE 0CO0CHHOCTH IPOIPAMMBI.
HoBu3Ha pomnonHuTenbHON 0011eo0pa3oBarenbHON (00IIepa3BUBaoIIel) IporpaMMbl COCTOUT B
JMYHOCTHO-OPUEHTUPOBAHHOM OOYUYEHHH, B CO3/IaHUM JJISI KKIOro 00ydaroerocs BCcex yCIOBUH
JUIE  HawOoJiee TOJHOTO PACKPBITHS W pealn3allid €ro CIIOCOOHOCTEH W 3aKirovaeTcs B
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BO3MOXXHOCTH W3YYEHUS YYallMMHUCS HOBBIX TE€M, HE PacCMAaTPHBAEMBIX MPOTrPaMMON MpeIMeTa,
BOBJICYEHHE OOYYAIOIIUXCSI B IMPOEKTHO-HCCIEIOBATENbCKYIO IESITEIbHOCTh C HCIOJb30BaHUEM
KOMITBIOTEPHBIX TEXHOJOrWi. TpanuiuoHHOE IIKONbHOE OO0OpYJOBaHUE MH3-3a OTPAHUYCHUS
TEXHUYECKUX BO3MOYKHOCTEH HE IMO3BOJIET MPOBOAUTh MHOTUE KOJIMYECTBEHHBIE HCCIIEIOBAHUS.
[Ipumenenne 1M(POBBIX JTabOpaTOpUil IMOJHOCTHIO MEHSET METOAUMKY U COJepKaHHe
9KCHEPUMEHTAJIBHOHN JeSITENbHOCTH U PELIAET BhIILIENepednuciIeHHyo npodiaemy. Hlupokuil cnextp
JATYMKOB IO3BOJISIET y4YalIMMCsl 3HAKOMMTHCS C IapaMeTpaMHd XUMHUYECKOIO 3KCIEpHMEHTa HE
TOJIbKO Ha KaueCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE . [ludposas naboparopus mo3Bosser
BECTH JJINTENbHBIN SKCIIEPUMEHT JIaXKe B OTCYTCTBUE IKCIIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUN
HEIO/BJIACTHA YEJIOBEYECKOMY BOCIIPHUSATHIO .

OT1anuuTeJbLHbIe  0CO0CHHOCTH JAHHOM JOMOJTHUTEJILHON
o0meoOpa3oBarTe/ibHOI  (o0mepa3BuBawINell) MNporpaMMbl  OT  YXE  CYIIECTBYIOLIUX
00pa30BaTENIbHBIX IPOrPaMM.

[Tpu pa3paboTke MporpamMmbl aKIEHT AENaJICS Ha BOMIPOCHI, KOTOphIE B 0a30BOM Kypce XMMHUHU
CpeIHEN IIKOJIbl pACCMAaTPUBAIOTCSA HEOCTATOYHO IOJIHO WM HE paccMaTpuBaroTcs coBceM.OnHuM
U3 OCHOBHBIX IPUHLUIIOB IIOCTPOEHHS MPOrpaMMbl SIBJISETCS IHPUHLMII  JOCTYIHOCTH.
OKcliepUMEHTAJIbHbIE JIaHHBIE, IIOJyYCHHbIE YYAIMMUCS IPU BBIIOJHEHUH KOJMYECTBEHHBIX
ONBITOB, C TIPUMEHEHHEM IU(PPOBBIX HM3MEPUTEIBHBIX TPUOOPOB, TIO3BOJISIIOT — YYaIIUMCS
CaMOCTOSITENILHO JIeNIaTh BBIBO/IbI, BBISBIIATH 3aKOHOMEPHOCTH.

C nmnomomplo 3TOro Meroga oOydarllue I0JIydaT BO3MOXHOCTh IPOSBUTH U
YCOBEpPLIEHCTBOBATh AHAJUTUYECKHE M OLIEHOYHBbIE HABBIKM, HAYYUThCS PabOTaThb B KOMaHJE,
IPUMEHSTH Ha IPAKTUKE TEOPETUUECKUI MaTepHall.

B npouecce popmMupoBaHus 3KCIEPUMEHTAIBHBIX YMEHUH YUeHUK 00ydaeTcs IpeACTaBIsATh
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:

B BepOaJbHOM: OIMCHIBATh 3KCIIEPUMEHT, CO3[aBaTh CIOBECHYK) MOJIENIb 3SKCIEPUMEHTa,
(¢ukcrpoBaTh BHUMAaHHUE Ha U3MEPSIEMbIX BEIMUMHAX, TEPMUHOJIOTUY;

B TaOJMYHOM: 3aIIOJHATH TaOJUIbI JAHHBIX, JIEKAIUX B OCHOBE TOCTPOEHUATPa(UKOB (IIPH 3TOM Y
yUYaIIUXCsl BO3HUKAET MEPBUYHOE MPEICTABICHUE O MACIITa0aX BEIINYHH);

B TpauECKOM: CTPOUTH TPAPUKH MO TAOJUYHBIM JAHHBIM, YTO NAET BO3MOXKHOCTH IIe- pexojaa K
BBIIBIDKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXIy BEIMUMHAMU (IIPU ATOM YUMTEIb
IIOKa3bIBaeT NPEUMYIIECTBO B BU3YyalIU3allui 3aBUCUMOCTE MEX/y BEeJIM- YMHAMH, HaIJISIIHOCTD U
MHOTOMEPHOCTb);

B BHUJI€ MaTeMaTHMUYECKUX ypaBHEHUH: JaBaTh MaTeMaTU4YeCKOe ONMHUCAHHWE B3aUMOCBS3M BEIWYMH,
MaTeMaThuyeckoe 0000IIeHHE.

@DopMBbI U TEXHOJIOTHH 00Pa30BaAHUA JeTeil.

B nmpouecce peanuzanuu OporpaMMbl  MCIIOJIB3YIOTCS pasziuyHble (OPMBI  3aHATHIA:
TpaJMLIHOHHbIE, KOMOMHUPOBAHHBIE, TPAKTUUECKUE 3aHATUS U JP.

[Tpu onpenenenuy pexxuMa 3aHATUH YYTEHbI CAHUTAPHO- SMUEMHUOJIOTHYECKHE TPEOOBaHUS
K OpraHu3alusM JOMOJIHUTEILHOTO0 00pa3oBaHus AeTei. 3aHsaTHs NpoBoaATCs | pa3 B HEAEMO 1o 2
yaca (IIPOAOIDKUTENBHOCTh yueOHoro vaca 40 munyT, nepepslB 10 MunyT). CTpyKTypa Ka)Ka0ro
3aHSTHS 3aBUCUT OT KOHKPETHOM TEMBI U pelllaeMbIX 3a/ad.

B cinyuae BO3HHMKHOBeHHMsSI (DOpC Ma)KOPHBIX OOCTOATENBCTB, peaM3allus JIOTMOJIHUTETbHON

0011e00pa3oBaTeIbLHOM (oO1epa3BUBarOIIEH ) MIPOTPaMMBbI « » Oyner
OCYIIECTBIIATHCS C IPUMEHEHUEM DJIEKTPOHHBIX U
JUCTAHIITMOHHBIX O6pa3OBaTeJ'H)HBIX TEXHOJIOTHUH. Peaﬂmaunﬂ JOITIOJIHUTCIBHBIX

o01eo0pa3oBarenbHbIX  (0OIIEPa3BUBAIOIINX) MPOTPaMM  C
NPUMEHEHHEM 3JIEKTPOHHOTO U JUCTAHIIMOHHOTO O0YYEHUS, MOKET
OCYILECTBIISATHCS KaK JUIsl TPYIIIbI, TaK U JUIS OTJIEJIbHBIX 00Y4aroLIiXCsl.
O0BbéM M CPOK peasiM3anuu NPOrpaMmbl.
Cpok peanm3aiiuy MporpaMMel - 2 Toa.
[TponOMmKUTETLHOCTD peaT3allii BCel porpaMMel - 136 gacos.
7. PexxuM 3aHATHIA.
['ogoBoit  kayleHJapHbI yuyeOHBIH Trpa@UK y4YUTHIBA€T B IIOJHOM OOBEME BO3pACTHbBIE
ncuxou3nueckue 0coOEHHOCTH OOYYAIOUIMXCS U OTBEYaeT TPeOOBaHMAM OXpaHbl UX JKU3HU U
3JI0POBBSL.
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Ton Jlata nauama| Jlara KomuuectBo |[KommuectBo [KomuyectBo |[Peskum
oOyueHHus]  BaHATUN OKOHYaHUS  [y4eOHBIX yIeOHBIX [y4eOHBIX BaHITH
(ypo BaHATUI HEIEb ITHEN 4acoB
1 ron)15.09.2026 [31.05.2027 (34 68 68, 2 yaca B L pa3 B
oOyueHHst [T Ir. HEJICNI0 HECNo 10 2
Jaca
2 ron)15.09.2026 [31.05.2027 (34 68 68, 2 yaca B [pa3 B HEJIEIIO
oOyueHHst [T Ir. HEIEITI0 o
Jaca

Konxpemuzayus Oannvix no pedxcumy, gopmam 3aHamuil u no 04epeoHOCmu
NPOXOAHCOCHUS MeMAMUYECKUX MOOYel NPpeocmasiend 6 yueoHo-KaieHOapHoM cpaguxe
(IIpunooicenue 1, 2).




OO0yuenwue.
esab 1 3a1a4n NPOrpaMmmbl

Heab: — co3maHWe ONTHUMAIBHBIX YCIOBHM JUIS CaMOpeaM3alii  OOYyYalomuXCs, MyTeM
nocTpoeHust 3PPEKTUBHON CUCTEMBI, COYETAIONICH pa3au4Hble (OPMBI OpraHU3alUU aKTUBHOM
[M03HABATEJILHOMN JAESATEIbHOCTH.
3apaum:
Oo0yuarommue:
pacIIUpUTh COJIEPKaHUE IIKOJBHOTO XMMHYECKOTO 00pa3oBaHUs, MPH TOMOIIHA MPAKTUYCCKUX
paboT 3aKpenuThb, CUCTEMAaTU3UPOBATh U YINIYOUTh 3HAHUS Yy4yaluXcsi O (yHIaMEHTAIbHBIX
3aKOHAX OPTaHUYECKOW U 0OIIeH XUMUY;
dbopMupoBaTh OOIlIEHAyYHblE M XMUMUYECKHE YMEHHSI M HaBBIKM, HEOOXOAUMBIE B IESTEIbHOCTH
IKCIIEPUMEHTATOPA U TI0JIC3HBIC B MOBCEHEBHOMN KHU3HU;
MPUOOIIUTh YYalIUXCsl K CaMOCTOSITENIbHOM IMO3HABATEIbHON JIEATENbHOCTH, HAYYHBIM METOJaM
MO3HAHUS, POPMUPYIONINM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;BOBIICYb YUAIINXCS B
MIPOEKTHYIO JAESITEeIbHOCTD;
PasBuBaronue:
pa3BHUBaTh MMO3HABATEIBHBIA HMHTEPEC W METANPEAMETHBIE KOMIICTCHIIMU O0YyYaroluxcs depes
MIPAKTUYECKYIO JAESITeNbHOCTD;
dbopMHpOBAaTh  WHTEIUICKTYadbHO Pa3BUTYIO JIMYHOCTh, TOTOBYIDO K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO PELICHUH, CIIOCOOHOM aganTUpoBaThCs K OBICTPO
MEHSOIITUMCS YCIIOBHSIM JKU3HU;

o0ecreynTh  yCJOBUS, CIIOCOOCTBYIOIIME  MNPUOOPETEHHIO  OOYYAIOIIUMHCS  OIbITa
pa3HOOOpa3HOW JEATEeIBHOCTH, MMO3HAHUS W CaMOIIO3HAHWS, KJIFOUYEBBIX HABBIKOB (KITFOYCBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESITEIbHOCTH;
pa3BHBaTh JUYHOCTh peOEHKA, (GOpMHpPOBATH M YAOBIETBOPATH €ro CONUAIBHO 3HAYMMBIC
HUHTEPECHI U MOTPEOHOCTH;
BocnurareabHble:
(dhopMUpOBaTh Y 00YYAIOIIMXCS TYMaHUCTHUECKUX OTHOLLIEHUH, TOHUMAaHHSI LIEHHOCTH XUMHUECKHUX
3HaHUH IS BBIPAOOTKH SKOJOTHYECKH 1€IeCO00pa3HOro MOBEACHHS B OBITY W TPYIOBOM
JESITeIbHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0OPOBBS M OKPYKAIOIIEH MPUPOTHON Cpeibl;
pa3BUBaTh MOTHBAIIMKM K OOYUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCIIMUTAHHUIO Ha
OCHOBE yCBOEHUS OOIIEUETOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY POl U
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHUsI.
MOBBIIIATh  TO3HABATEIbHYIO  AKTUBHOCTh  OOydYaroluxcs B €CTeCTBEHHOHAYYHOI
o0Jracty;
Hay4uTh paboTaTh B IPYIINe, BECTH JUCKYCCHUIO, OTCTAUBATh CBOIO TOUKY 3pEHUS
OpraHu30BaTh PabOTy ¢ ONApPEHHBIMHU ITKOJBHUKAMH, WX PAa3BUTHE B PA3IMYHBIX OO0JIACTSX
00pa3oBaTeNnbHOM, TBOPUECKOH 1EATETHHOCTH.

YueOHblii nJ1aH IporpamMmsl 1 roga odyyeHust

Neri/mm

Haspanmue pazgena,rembl  |KosimyecTBo yacos DopMblI
aTTecTAllMH/KOHTPOJISA
Bcero  Teop. IIpakr. P

1. BBoaHoOe 3aHATHE. 1 1 - OTBETHI HA BOIPOCHI

2. XUMUUECKUH SKCIIepuMeHT u 1 3 OTueT 1O 3alOJHEHUI0
G poBbIE mabopaTOPHBIX
1a00paTOPHH. [POTOKOJIOB.




3. Bona. PactBopsr. 11 3 8 OTUeT 110 3aII0JITHEHUIO
1ab0paTOPHBIX
MPOTOKOJIOB.
4. Opranuueckue 21 9 12 OTueT 1O 3alOJHEHUI0
BEILICCTBA. 1ab0paTOPHBIX
POTOKOJIOB.
5. XMUYeCKHEPEaKIIHH. 12 2 10 [TpoBepounas pabora.
BbruuciieHust 1Mo ypaBHEHUSIM
XUMHYCCKHX PEaKIUA.
Brenenue B OMOXUMMUIO. 3) 1 4 CemuHap.
XUMUYECKUN cocras|/ 6 CemuHap.
OpPraHU3MOB M OOIICETIOHSTHE
00 oOMeHe BemecTB U
DHEPrUH B
YKUBOM IPUPO/IE.
8. Pemenue 3amannii 3 - 3 [IpoBepouHnas padora.
EID.
0. PaGoTa Ha;x mpoekTamu 4 - 4 [IpoekTHas padoTa.
Hroro: 68 23 45

Conep:xanue yueOHOT0 IJIaHA MporpaMmbl 1 roaa odyuyenust
Tema 1. BBoanoe 3ansitue.
Teopust: 3nakoMcTBO ¢ mporpammoit. [IpaBuiia noBeieHUs: BO BpeMsi 3aHATHI.
Tema 2. XuMnueckuii 3xcnnepuMeHT U HU(PoBbIe J1a00PaTOPUH.
Teopus: Lludpossie natunku. O0ume xapakrepuctuku. Ouznueckue 3 PeKThl, UCTIONb3YEMbIE B
paboTe AaTYMKOB.
Ipakruka: JI/p. Nel. [Ipuemsl paboThl B XUMHUYECKOU 1abopaTopuu.
I1./p. Ne 1. «O3HaKOMIIEHHE C IPUHIUIIOM paboThl HU(POBBIX JATUUKOBY.
Tema 3. Boaa. PacTBopbl.
Teopusa: Boma. Crtpoenune Mousekynsl. PDusnueckue M XUMUYECKHE CBOMCTBa. JKecTKOCTb u
MPUYMHBl €€ BO3HUKHOBEHHUs. BpeMeHHas M mocTosiHHasE KecTKocTh. CrnocoObl ycTpaHEHHs.
KonTpons kadectBa Boabl. OnieHKa 3arpsA3HEHHOCTH BoJbl. PacTBOophl. PacTBOopenue. Beruncnenue
MaccoBOW JOJIM BellecTBa B pacTBope. TemioBoil 3QexT pacTBOpeHMsI BEIIECTB B BOJE.
HenacpileHHble, HachIIEHHBIE W II€pEHACHINIEHHbIE pacTBOpbl. Konnentpanus. KommounnHslie
pactBopsl. JKuakue KpucTasuibl.
IIpakTuka: Onpenenenune pH Boab.
JI/p. Ne 2 «TennoBoii 3¢ ekt pacTBOPEHNUs BEILIECTB B BOJIEN.
JI/p. Ne3. «HaceblieHHbIe, HEHACHIILIEHHBIE U MIEPECHIIIEHHBIE PACTBOPBD».
JI/p.Ne4. «Onpenenenuie KOHIEHTPALUHU COJITHONW KUCIOThI KOHTYKTOMETPUUYECKUM TUTPOBAHHEM.
I1./p. Ne 2 «Onpenenenue )K€CTKOCTU BOJbI U €€ YCTPAHEHUE.
I1./p. Ne 3 «KoHTposs kauecTBa Boibl. O1eHKA 3arpsA3HEHHOCTH BOBDY.
I1./p. Ne 4 «Onpenenenre KOHIIEHTPAIIMK KUCIOPOa, PACTBOPEHHOTO B BOJIE.
Tema 4. Opranuyeckue BeuniecTpa.
Teopus: Kiaccudukauus opranuueckux emiecTB. M3omepus. ['omonorus. YrieBoropoabl.
Kucnoponcoaep:xaiue 1 a30Tcoeprkaliiue opranndeckue coeiuHenns. [lonmumepsr.
[TpakTuka: JI/p. Ne 6 «OnpeenieHre 3JIEMEHTHOTO COCTaBa OPraHUIECKUX COCMHECHU.
Jl/p. Ne 7 «I"openue npomnaH-0yTaHOBOI cMecH U3 3aKUTalIKH. V3MepeHneTeMieparypsl ¢
MTOMOIIBIO JaTYMKa TemrepaTypsl 1 Tepmomerpa» I1./p. Ne6 «Ilomdyenne u cBoiicTBa 3TUIIEHA.



I1./p. No 7 «Ilonydyenne u cBoiicTBa ametmwieHan.JI/p. Ne 8,9 «CpoiicTBa ATHUIIOBOTO CHIHPTA.
TemmoBoii 3¢ (ekT peakimu OKUCIEHUS dTaHOIa», «CBOKWCTBA TTUIIEPUHAY.

I1./p. Ne 8 «ITommydyenue u cBOMCTBa YKCYCHOW KHCIIOTBI.

II./p. Ne 9 «CpaBHeHHH CBOWCTB YKCYCHOH, IIABEJIE€BOH, MOJIOYHOW W JMMOHHOH KHCIIOTBHI.
N3yuenue ux coiicTB. Mcnonp3oBanue naruuka onpenesnenus pH cpenpl. CpaBHeHUE TeMIieparyp
IJIaBJIEHUS LIUC - U TPAHCU30MEPOB KApOOHOBBIX KUCIOT».

I1./p. Ne 10 «Ilonmyuenue cnokHoro 3dupa peakuueit stepudukanun. [loayueHne Mbiiay.

I1./p. Ne 11. «M3Bnevyenue 3pUpHBIX Macesl U3 PacTUTEIbHOrO MaTepuaina. [lepednas mara, enoBoe
Maclio».

IT./p. Ne 12 «CBoiicTBa aMHHOB Y aHUJIHHA.

I1./p. Ne 13 «Pacrmo3HaBaHue TUIACTMACC U BOJIOKOH».

I1./p. Ne 14. «nenTrduKanus OpraHAUECKUX COSTUHECHUIN.

Tema 5. Xumuueckne peakinuu. BoruucieHnusi no ypaBHeHHsIM XUMHYECKUX PeaKIMid.

Teopusi: OcHOBHBIE NOHATHSA M 3aKOHBI XUMHUHM. MaccoBas a0is. Beruncnenue MaccoBod aoiu
XMUMHAYECKOTO 3JIEMEHTa B COCAMHEHUH. BBIBOI XMMHUYECKOH (OPMYIbI BEIIECTBA IO MAaCCOBBIM
J0JsIM  37eMeHTOB. OTHOCHTENbHAsl IUIOTHOCTh Ta30B. YCTAHOBJEHHE MpocTeiied (Gopmyssl
BEIIECTBA TI0 MAacCOBBIM JIOJSIM 3JE€MEHTOB. BbIBoA (opMmynbl BemecTBa MO OTHOCHUTEIHHOMN
IJIOTHOCTHU Ta30B U Macce (00beMy WM KOJIMYECTBY) IPOAYKTOB CTOPAHHUS.

[Tpaktuka: I1./p. Nel5. «DxcniepuMeHTaNbHOE ONPEIeIEHUE CKOPOCTH XUMHUYECKON PEaKIIum.

I1./p. Ne 16 «3ydeHue BIUSHUS pa3IudHbIX (PAKTOPOB HA CKOPOCTh PEAKIIUI.

Tema 6. BBegenue B 0OMOXNMHUIO.

Teopus: buoxumus — Hayka O KaueCTBEHHOM COCTaBe, KOJUYECTBEHHOM COAEpPNKaHUM U
peoOpa30BaHUAX B MPOIlECcCe KUZHEACITEIbHOCTH COSIMHEHUH,

o0pa3yromux >kuByr0 Mareputo. Mcropust passutusi 6noxumun. Poib OTedecTBEHHBIX YUYEHBIX B
pa3BUTUM OWMOXUMHUU. B3auMOCBs3b OHOXMMHH C MOJEKYJIApHOW Ouonorueir, Ouopusmkoin u
OMOOpraHNYecKo XuMHeH. 3HaueHWe OWOXMUMHM Ui Pa3BUTHA OHOJOTHH, MEIUIMHEI,
OMOTEXHOJIOTHH, CEIbCKOTO XO3AWCTBA, TEHETUKHM M OSKOJOTHH. MeToabl OHOXUMUYECKUX
UCCIEOBAaHUM M HUX XapakTepucTuka. lcroib30BaHME COBPEMEHHBIX CKOPOCTHBIX H
ABTOMATHU3UPOBAHHBIX (U3UKO-XUMUYECKHX METOJOB aHaimu3a Il OMOXMMHUYECKHX LeJeil.
buoxumuueckre MeTo1bl MOHUTOPUHIA OKPYKAIOIIEH CPE/IbL.

ITpaktuka: I1./p. Ne 17 «Mcnonb3oBanue nu(poBIX 1aTYNKOB B OMOXMMHUYECKOM aHATIH3E).

Tema 7. XuMnueckuii cocTaB OPraHu3MoB H ol1ee NOHATHE 00 00MeHe BellecTB H JHEPruM B
’KMBOH mpUpoze.

Teopusi: IlonsaTHe 0 TIVIaBHBIX OMOTEHHBIX »JJeMEHTaX. Makpo- U  MHKPO3JIEMEHTHI.
3aKOHOMEPHOCTH PaclpOCTPaHEHMsI AJIEMEHTOB B kUBOW mpupojae. IlorpeOHOCTh OpraHu3mMoB B
XUMHUYECKHUX DJIEMEHTAaX. DBHOreoXMMu4eckuii KpyroBopoT BEUIECTB B IPUPOAE — OCHOBA
COXpaHEHHs paBHOBecHs Ouocdepbl. MacmTaObl oOOMEHa BEIIECTB B JKUBOM MpUpPOJE.
[InacTuueckne M >HEPreTUUYECKUE BELIECTBA. BMOJIOrMYECKM aKTUBHBIE COECOUHEHMS, UX POJIb B
KU3HU YEJIOBEKa, )KUBOTHBIX U pacTeHui. [loHaTHE 0 mecTuIax U UX NpUMEHEHHE.

ITpaktuka: I1/p. Ne 18 «Brinenenue u3 yas kopenna. KauectBeHHast peakiysi Ha KOQEeuH».

Tema 8. Pemienue 3ananuii EI'J.

[IpaxTuka: Pemenue 3aau 1 BolnosiHeHUE ynpakHeHuH EI'D NOBBIIIIEHHOH CII0AKHOCTH.

Tema 9. PadoTa Hax npoekTaMu.

IIpakTuka: BbeInonHeHHE SKCIIEPUMEHTAIBHON 4YacTH IpoekTa. IIpakThueckoe MoATBEpXkKAECHUE
TUIOTE3bI IPOEKTA.

KavecTBeHHbBIE peaKkIIii Ha AMUHOKHCIIOTHI ¥ OCIIKH.

[IpuroTtoBnenue pactBopa 6enka (SsU4HOrO aNbOymMuHa). Paznenenne 6eIK0B KypHUHOTO siflia 1Mo ux
pactBopumocTu. JleHaTyparus 6enkoB (oOpaTuMas U HeoOpaTumasi).

CpaBHUTENbHBIM aHaNU3 NPOAYKTOB KHUCIOTHOTO M (PEpMEHTATUBHOIO THIpOIM3a AU- H
noJjicaxapuioB (Ha mpuMepe caxapo3bl U Kpaxmaa).

CnenunduyHocTh neiicTBUs PepMEHTOB (ammiiasa).

Bnusinue Ha akTUBHOCTH (DepMEHTOB Temreparypsbl, pH, akTuBaTopoB U MHTHOUTOPOB.

Briaenenue pubOHYKIEONPOTENHOB U3 IPOKKEH.



KauecTBeHHOE onpezienieHre IPOLyKTOB T’UAPOIN3a pUOOHYKICONPOTEHHOB.

Briaenenue rimykorexa U3 neyeHu )KUBOTHBIX. CONOCTaBIEHUE CTPYKTYPhI IJIMKOT€HA M Kpaxmala.
Paznenenne yrieBogoB METOIOM TOHKOCIIOWHON XpoMaTorpaduu.

I'maponus )xUpoB MO AEUCTBUEM JIUIIA3BL.

BnusiHue jxe4n Ha aKTUBHOCTD JIMIIA3BI.

KauecTBeHHbIE peakiiy Ha TOPMOHBI.

buorennass kmaccuukanus XUMHUYECKHMX 3JIEMEHTOB. bHOJIOrMYeCKM aKTHUBHBIE BEIECTBA.
Burtamunsl. buonornyeckn aktuBHBIE j00aBKH: mpodaHanus win nonb3a? buomornueckas posb
BUTaMMHOB.

Buramun C u ero 3HaueHue.

HckyccTB. KUPBI — yrpo3a 310pOBbIO.

Hcnons3oBanue IpoKked B MULIEBOM IPOMBIIUICHHOCTH.

HccnenoBannepu3nKo-XUMUYECKUX CBOMCTB MOJIOKa pa3HbIX IIPOU3BOJUTEIIEH,
MMEIOIIUX SKOJIOTUYECKUI cepTUdHUKaT.

Mox B IpoIyKTaX MUTAHKS U BIMSHUE €r0 HA OPIaHU3M YeJIOBEKa.

IInanupyeMbie pe3y1bTaThl OCBOEHHS PorpaMmsbl 1 roga odyyenust
B pe3yabTaTe  OCBOEHMSI [pOrpamMMbl  JOJKHBI OBITh  JIOCTUTHYTBHI CIICAYIOIIHNE
pE3yIbTATHI:
IIpenmerHblie pe3yabTaThl:
OOyuaromuiics HAyYUTCS:
[IpuMeHATh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHUE, U3MEPEHNUE, IKCIIEPUMEHT;
XapaKTepu30BaTh TEPMUHBI U TIOHATHUS, OOBSICHATH B3aUMOCBSI3b MEX/1y HUMH;
00OCHOBBIBATh CUCTEMY B3IJISZOB HA KUBYIO IPUPOY, IPUMEHSS OHOIOTUYECKHE TEOPHUH, YICHUS,
3aKOHBI, 3aKOHOMEPHOCTH, [IOHUMATh I'PAHUILIbI X IPUMEHUMOCTH;
IIPUMEHSATh OCHOBHBIE IIOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHHS OPraHUYeCKHX BELIECTB,
Ba)XHEWIME (DYHKIMOHAIBHBIE TPYMIBI OPraHUYECKUX COEAWHEHHH M OOYCIOBIICHHBIE HMH
CBOMCTBA;
KJIaCCU(UIUPOBATh OPraHUYECKUE COEJUHEHHS] HAa OCHOBE HX CTPOCHHE, XapaKTepHU30BaTh
CIIEQYIOIINE TOHATUA: CKOPOCTh XUMHUYECKOW pPEaKLMH, SHEPIUs aKTUBALUU, TEOPHUs AKTUBHBIX
CTOJIKHOBEHHUH, KaTajiu3 M KaTaJu3aTopbl, MEXaHW3M pEaKIUH; OCHOBHbIE THUIIBI H3YYEHHBIX
XMMHUYECKHX PEaKLMH, BO3MOXKHOCTH M HAIpaBlIeHUs] UX MPOTEKaHHs, OCOOCHHOCTH peakIui ¢
y4acTUEM OPTaHUYECKUX BEIECTB.
OOBSICHATH CBOMCTBA BEIIECTB HA OCHOBE MX XUMHUYECKOT0 CTPOEHUS;
COCTaBJISITh CTPYKTYpHBbIE (DOPMYJBI OPraHMYECKHUX BEIIECTB H3YYEHHBIX KJIACCOB, YPaBHEHMS
XUMHYECKUX PpEaKkLUUi, IMOATBEPKAAOIINX CBOMCTBA M3YyYEHHBIX OPraHMYECKHX BEIIECTB, HX
TE€HETUYECKYIO CBSI3b, CIOCOOBI MOTYUYEHHUS;
XapaKTepu30BaTh OMOXUMUIO KaK HayKy, METO/Ibl OMOXUMHUYECKUX HUCCIIEJOBAHHIA;
OOBSACHATH B3aUMOCBS3b OMOXMMUU C MOJIEKYJIIpHOU Onosorueii, 0nopu3nkoi 1 OMOOPraHUYECKOM
XUMUEN.
BBISIBJIATh 3HaYCHHE OMOXMMUU Ui pa3BUTHs OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJIOTUH, CEITHCKOTO
XO03sICTBa, FTEHETUKH U SKOJIOTHH.
OOyuaronuiics MOIY4YUT BO3MOKHOCTb HAYUUThCA:
- BBIBUTATh M MPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKUX CBOWCTBAax BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYINaTh B XUMHUYECKHE PEaKIUH, O XapaKkTepe U
MPOJYKTAX PA3IUYHBIX XUMUYECKUX PEaKIuii;
XapaKkTepu30BaTh  BEIIECTBA IO COCTaBy, CTPOCHMIO M  CBOMCTBaM, YyCTaHaBJIUBaTh
IIPUYHUHHOCIIEACTBEHHBIE CBS3U MEX/y JaHHBIMH XapaKTEpUCTUKAMU BEIIECTBA;
BBIBUTATh U MPOBEPSTH SKCHEPUMEHTAIbHO THUIOTE3bl O Pe3yjbTaTaxX BO3JEHUCTBUS Pa3IUUHbBIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XUMUYECKOH peaKIii;
HCIIOJIb30BaTh MPHUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMU TPU BBIMIOJHEHUH MPOEKTOB U y4eOHO-
UCCIIEIOBATENIbCKUX 3a/lad [0 M3YYEHUIO CBOMCTB, CHOCOOOB TMOJYYE€HHUS M PACIO3HABAHUS
BEIIECTB;



00BEKTUBHO OLICHUBATh NH(OPMALIMIO O BEIIECTBAX U XMMUUYECKHX IpoLeccax;
OCO3HaBaTh 3HAYEHHE TEOPETHMUECKUX 3HAHUM 0 XUMHUM JUIsl NPAKTHYECKOH NEATEIbHOCTU
YeJIOBEKa;
CO3/1aBaTh MOJICNIM M CXEMbl Ul pelIeHUs Y4eOHBIX W TO3HABAaTEeNbHBIX 3a1ay; MOHUMATh
HEOOXOAMMOCTh  COOJIOACHUS  MpENNUCAHUM, Mpe/UlaraéMblX B HHCTPYKLHUAX IO
WCIOJIB30BAHUIO JIEKAPCTB M JI OCHOBHBIC MPHUHIUIBI U NPUOOPECTH MPAKTUYECKHE HABBIKU
pa3IUYHbIX CIOCOOOB OUMCTKH;
MIPOBOJIUTH PACUYETHI [0 XMMUYECKUM (OpMYIIaM, IO YPABHEHUSIM XUMHUECKUX PEAKIHH.
JIn4yHOCTHBIE pe3y/IbTAThI:
OCO3HAaHHE CBOEH OJTHUYECKOM IPUHANICKHOCTH, 3HAHWE MCTOPMM XMMHMM UM BKJIaaa
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XUMHUIO;
(dbopMHpOBaHKE OTBETCTBEHHOI'O OTHOLIEHHUS K IO3HAHUIO XUMUM;
TOTOBHOCTH W CHOCOOHOCTH Y4YalUXCs K CaMOpa3BUTHIO M CaMOOOpPA30BaHHMIO HA OCHOBE
U3yYeHHBIX (DAaKTOB, 3aKOHOB U TEOPUIl XMMHHU; OCO3HAHHOIO BbIOOpAa M IOCTPOCHHUE
WH/IMBUYAIbHOM 00pa30BaTEIbHOM TPAEKTOPUH;
(dopMHpOBaHHE LIETOCTHOM €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, HEOTHEMJIEMOM 4YacThbIO
KOTOpO1 sSIBJII€TCS XUMHUUYECKasi KapTUHA MUPAa;
OBJIAJICHUE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Ppa3BUTHS HayKH W
OOIIIECTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUECKUM;
OCBOCHHE COLIMAJIBHBIX HOPM, IMpaBWJI IMOBEAEHUS, posied U (OpM COLUAIBHONW >KU3HU B
COLIMyME, MPUPOJE M YACTHOW >KU3HM HA OCHOBE IKOJIOTMUECKON KyJIbTYypbl M 0€30I1aCHOTO
oOpallleHus ¢ BellecTBaMU U MaTepuallaMH;
dbopMHupOoBaHHE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOLICHMH CO CBEPCTHUKAMHU U
B3pOCIBIMH B IIpolecce  0o0pa3oBaTeibHOM,  OOINECTBEHHO  NOJE3HOH,  y4eOHo-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.
MertanpeamMeTHble pe3yJbTaThl:
orpeJiesieHue 1esell COOCTBEHHOro OOyueHMs, MOCTaHOBKAa M (OpMyIHpOBaHUE Ui ceOst
HOBBIX 3a71ay;
IUIAHUPOBAaHUE IyTed JIOCTHXKEHMS IKEeJaeMOro pe3ysbraTa OOydeHUs XUMHUHM Kak
TEOPETUYECKOT0, TaK U IKCIEPUMEHTAIbHOI'O XapaKTepa,
COOTHECEHHE CBOMX JEHUCTBUH C IJIAHUPYEMBIMU PE3YJIbTaTaMHU, OCYLIECTBICHHE KOHTPOJIS
CBOEH JIESTENHLHOCTH B IPOIIECCE JTOCTHIKEHHUS pe3ysibTara, OmpeesieHne croco00oB NeUCTBHI
IIPU BBINOJIHEHUH J1a0OpPaTOPHBIX M TMPaKTHYECKUX pPAaOOT B COOTBETCTBMM C IpaBUIIAMHU
TEXHUKU 0€30IaCHOCTH,
OIlpeJieIeHue MCTOYHUKOB XHMHYECKOM HH(OpMaIuu, MojiydeHHe W aHaiu3 e€, COo3/laHue
MH(OPMALIMOHHOTO IPOAYKTA U €0 MPEe3eHTaLUs;
HCIIOJIb30BAHNE OCHOBHBIX MHTEIJIEKTYaJbHBIX OIE€palvil: aHalu3a U CUHTE3a, CPABHEHUS U
CUCTeMaTH3alku, 0000IIEHNs U KOHKPETU3AlUH, BISIBIIEHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3EH
U ITOCTPOEHUE JIOTUYECKOIO PACCYkKIECHU U YMO3aKIOYEHHs! (MHIYKTUBHOIO, IENYKTUBHOTO U
10 aHAJIOTUH) Ha MaTepuase eCTECTBEHHO-HAyYHOT'O CO/IEP KaHMUS;
YMEHHUE CO3/1aBaTh, IPUMEHSTh U MPeoOPa30BbIBATh 3HAKU M CHMBOJIBI, MOJIETH M CXEMBbI JUIs
pelieHns yueOHbIX U [T03HABATENIbHbIX 3a/1a4;
¢dopMupoBaHHE U  Ppa3BUTHE DSKOJIOTHUECKOTO  MBIIIJICHUS, YMEHHE MPUMEHSThH

€ro B I03HaBaTEIbHON, KOMMYHUKAaTUBHOM, COLIMAIBHON IIPAKTUKE U
npodeccuoOHaTbHON OpHEHTAIMN; TeHEPUPOBAHUE UJICH U OIpe/iesIeHUe CPEICTB,
HEO0OXOIUMBIX JJISl UX peaTu3aluu.

YueOHblii JIaH NPOrpaMMBbl 2 roa 00y4eHust

Ner/mm
Hassanmue pazgena,rembl  |[KosuvecTBo 4acos DopMblI
aTTeCTAlNN/KOHTPOJISA
Bcero  Teop. IIpakr. P
1. BBoHoe 3aHsATHE. 1 1 - OTBETHI Ha BOITPOCHI.
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2. benku. Pacmax u OuocuuTes |9 3 6 OTyer 10  3alOJHEHUIO
0EJKOB. 1ab0paTOPHBIX
MIPOTOKOJIOB.
3. DepMeHTBI. 11 2 9 OTUeT 10 3aI0THEHUTIO
1a00paTOPHBIXITPOTOKOJIOB.
4, ButamMuHBI ¥ HEKOTOpPHIE(O 2 4 Order 10  3AIOJHEHUIO
npyrue OMOJIOTUYECKH 1ab0paTOPHBIX TPOTOKOJIOB.
AKTHUBHBIE COEIMHEHMUS.
o. HykenHoBbIe KUCTIOTHI 10 1 9 CemmuHap.
1 UX OOMEH.
0. 'VTeBoabl U UX OOMEH. 6 1 5 OTUeT 10 3al0JIHEHUIO
1a00paTOPHBIXITPOTOKOJIOB.
7. JIumu el u ux oOMeH. 3 2 6 OTyer 110  3alOJHEHUIO
1ab0paTOPHBIX
[IPOTOKOJIOB.
8. ["OpMOHBI U BIX pOJIb BOOMeHe|/ 2 5) OT4eT 10 3a0IHEHUIO
BEILICCTB. 1a00paTOPHBIXITPOTOKOJIOB.
0. B3aumocBsi3b U perynsnus/ 2 5 Kondepenius.
oOmeHa BemiecTB. [IpoOiembl
OHMOXUMHUYECKOH
SKOJIOTHU.
10 Pewenue 3ananuii E1D 2 - 2 [IpoBepounas pabora.
11 3ammTa IpOeKTHBIX 1 - 1 3anuTa NpoeKTOB.
pabor.
HToro 68 16 52
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Coaep:xxanue yueOHOI0 IJIAHA MPOTrPaMMBbI 2-T0 1o1a 00y4eHusl.

Tema 1. BBoaHoe 3ansiTue.

Teopust: 3nakoMcTBO ¢ porpammoii. I1paBuiia moBeeHUs BO BpeMsl 3aHATUM, SKCKYPCUH.

Tema 2. Beaku. Pacnag u 6uocunTe3 0eJikoB
Teopusi: Ponp 6enxoB B mOCTpoeHHHM M (YHKIMOHUPOBAHUH KUBBIX cUCTeM. lIoHSATHE O mpoTeoMe H
IPOTEOMHUKE. AMUHOKUCIOTHBIN cocTaB O0enkoB. [IoHATHE O MpOTEMHOreHHBIX aMuHOKKCcIoTax. Crocob
CBSI3M aMUHOKUCIIOT B OesikoBoi monekyie. [lentuael. Ilpuponneie nentuabl (INyTaTuoH, Ba3oNpPECCHH,
SHKe(aInHbl, HAOPGUHBI U [1p.), UX (U3MOJIOTMYECKOE 3HAUYEHUE M HCIIOJIb30BaHUE B KadyecTBE
MEIUIMHCKUX MpenaparoB. XUMUYECKUN CHUHTE3 IMENTUIO0B 33JaHHOTO CTPOECHMSI U BO3MOYKHOCTHU MX
npuMeHeHus. CTpykrypa OenkoBbIXx Mosiekyll. [lepBuuHast cTpykTypa OenkoB. IIpuHIMIIBI U METOABI
OTIpeJIeJIeHUs] TIEPBUYHOM CTPYKTYpHl Oenka. BropuuHast u HagBTOpUYHAS CTPYKTYpHI OenkoB. [lonarue
00 o- u P-xondopmanmsx nosmnentuaHod menu (paboter JI. I[lommnra). Ilapamerpsl o-crimpanu
MOJUMENTUAHON 1enu. CBA3b NEPBUYHON M BTOPUYHON CTPYKTYp OenkoBoit Monekyisl. Knaccudukarus
0€JIKOB IO 3JeMEHTaM BTOPUYHON CTPYKTYphl. JlIOMEHHBII NPUHIMI CTPYKTYPHON OpraHu3anuu OeJIKOB.
[lonaTHE O CTPYKTYpHBIX H (YHKIHMOHAIBHBIX JIOMEHaxX (Ha TMpHUMEpe HMMYHOIJIOOYJIMHOB W
KaTaJINTUYECKU aKTUBHbIX OenkoB). Tpernunas crpykrypa OenkoB. Tumbl cBszed, oOecredrBarOLINX
MOJJIEp)KaHUE TPETUYHOM CTPYKTYphl. [JMHAMUYHOCTh TPETUYHOM CTPYKTYpbl OeinkoB. CaMoopranu3anus
TPETUYHON CTPYKTYpbl O€IKOBOH MOJIEKYJIbl U pOJb cHeUU(UUECKUX OEJIKOB-IIAIIEPOHOB B 3TOM
npouecce. IIpenckasanue npocTpaHCTBEHHOIO CTPOEHHUS OEIKOB MCXOS U3 MX MEPBUYHON CTPYKTYpHI.
YerBepTtuuHas CTpykTypa OenkoB. KOHKpeTHble MpUMepbl YETBEPTHUYHON CTPYKTYpbl O€JIKOB
(reMoroOMH, JaKTaT- ACTHUAPOTEHA3a, Kataia3a W Jp.). HoMmeHkimarypa m KiaccuUKaius OeIKoB.
OyHKIMOHANbHAA KiIaccupUKalus OEJKOB M XapaKTepUCTHUKA OTAEIbHBIX TIPYII: CTPYKTYpPHBIX,
COKpAaTUTENbHbIX, 3aIIUTHBIX, TOKCUYECKUX, PELIEITOPHBIX U PETYIATOPHBIX. benku (MeTasuioTHOHENHBI,
remMorjioouH u ap.). Pacnan GenkoB. depMeHThI, ocylecTBisomue pacnaa O6enkos. IIporeacombl —
KOMIUIEKCBI MPOTEOINTUYECKUX (PEpMEHTOB. MaKopHble O€JIKHM KpOBU KaK HMCTOYHHKU OHOJOTHYECKU
aKTHBHBIX MENTUA0B. Merabonu3m aMuHOKUCIOT. KoHeuHble MpOAYKTHl pacmajga OEIKOB U IyTH
CBSI3bIBaHUsI aMMHUaka B opranusme. [lyTu HOBOOOpa3zoBaHMS aMHHOKUCIOT. [IepBUYHBICE ¥ BTOPHUYHBIC
aMMHOKHUCIIOTBI. 3aMEHUMBbIe U He3aMEHHMMble aMHUHOKHCIOTHL. buocuHre3 GenkoB. MarpuuHas cxema
OouocuHTe3a OenkoB. AKTHBHpoBaHME aMUHOKHUCIOT (cuHTe3 amuHoaumi-TPHK). Ctpoenue pubdocom.
CocTaB NpPOKapUOTHYECKUX M IyKapuoTHueckux pudocom. Iloampubocombl. IDTambl TpaHCISILHUU
(VHMLIManuWs, SJOHTranus, TepMHMHauUMs) U ux perynsuusa. Kox OenxoBoro cuHTe3a. OCOOEHHOCTH
TEHETUYECKOT0 KOJIa MUTOXOHIPUH U XJIOPOIIACTOB.

[Tpaktuxa: JI/p Ne 1. «Onpenenenne cpepl pacCTBOPOB aMHUHOKHUCIIOT. KHCIIOTHBIE CBOMCTBA aMUHOKUCIIOTY.

Jl/p Ne 2. «Onpenenenue n3031eKTPUYECKON TOUKH KeJTaTHHAY.

[TI/p Ne 1 «Onpenenenve Temmeparypsl IJIaBICHUS aMUHOKHWCIOT. BiusiHue TemmepaTypsl Ha CBOWMCTBa

OEJIKOBY .

IT/p Ne 2 «Bnusiane namenenus pH Ha cBoiicTBa OenkoB. [[BeTHBIC peakiiy Ha OSITKI

Tema 3. ®epMeHTHL.

Teopust. PazHooOpasue KaTaTUTHYECKH aKTHUBHBIX MOJICKYJ. KartanmuThuecku akTUBHBIE OCNKU (PH3UMBI),

KaTaJIUTHYECKU AKTUBHBIC PHK (pub031MBI), KaTaJIUTUYECKH aKTUBHBIC aHTHUTENA

(a63umsr).Katamurraeckas GyHkmus OenkoB. Paznuumst B cBoWcTBaxX (PEPMEHTOB M KaTaIM3aTOPOB MHOMN

npupoasl. Crermuduunocts aeiictBust pepmentoB. Ponb oreuectBeHHbIX yu€Hbix (M.II. IlaBnos, A.E.

bpaynmreitn, B.A. Ouremprapar u ap.) B pa3BUTHM dSH3uUMosoruu. Ilonstue o cybctpaTHOM U

AJUIOCTEPUYECKOM IIeHTpax B MoJiekyne (epmeHToB. DepMeHTh MOHOMEpPHI (TPUIICHH, JIM30IHUM) U

MyJIbTUMEPBI (INIyTaTHOH- peaykrasa). [lonstue o kopepmentax. KopepMeHTsl — NepeHOCUnKH BOAOpOAa

u oanekrponoB (HAJl, HAI®, ®A), u aromueix rpynn (AT, xodepment-A, HIAD- caxapa).

MHuoxecTBeHHble  GopMbl  (GepMeHTOB M uX  (YHKIUOHaJIbHOEe  3HaueHue. M3odepmeHTHI

JaKTaTAeTUApPOreHasbl. 3HAUCHHE MCCIEOBAHUS MHOXKECTBEHHBIX (GOpM (EpMEHTOB JUIsI MEAULUHBI,

TeHETHUKH, CEJIeKIMH U MOHUTOPUHIA OKpyXkaromie cpenbl. Mexanusm aeiictBus pepmeHToB. DepMeHT-

cyoctpatHble KoMmIiekchl. KoncTanTta nucconuanuu gepment-cyoctparnoro komriekca (KS) u koncranra

Muxasmuca (KM). AktuBatopsl U HUHTHOUTOpPHI (epMEHTOB. BiusiHHE KCEHOOMOTHKOB Ha aKTUBHOCTH
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dbepmentoB. Homenknatypa u kiaccudukanus ¢epmentoB. [lpuniumnsl knaccuduxanuu (HepMeHTOB.
[TpombIlIIECHHOE TOJIyYeHHE U MPAKTUYECKOE HCIOJIb30BaHHE (epMEHTOB. IlepCrieKTUBBI MPaKTHYECKOTO
UCIOJIb30BaHUs PUOO3UMOB U a03UMOB Jis1 OOPHOBI C 3a00JI€BaHUSIMH YEIIOBEKA.

[Tpaktuka. [1/p Ne 3 «TepMonabuiabHOCTh (HEPMEHTOBY.

IT/p Ne 4 «BnusitHue akTHBaTOPOB M MHTHOUTOPOB Ha paboTy (EPMEHTOBY.

Tema 4. BuUTaMMHBI M HEKOTOPBIe APyrue 0MOI0rHYecKH AKTHBHbIE COeINHEHMS.

Teopusa. Hcrtopus OTKpbITHS BHUTAMHHOB. Ponb BUTAMMHOB B IHWTAaHUM YEJIIOBEKA U KUBOTHBIX.
ABHTaMHHO3bI, THIIOBUTAMUHO3BI, TUINEPBUTAMHHO3bl. COOTHOLICHHE BHUTAMHHOB U KO(EPMEHTOB.
Buramepus. )KupopacTBoprMble BUTAMUHBI.

Butamua A u ero ydactue B 3pureiabHoM akte. Butamunsl D, K u E u ux pons B oOMeHe BemIeCTB.
BonopactBopumbie Buramunbl. Butamunsl B1, B2, B5, B6, B12, ux 3Hauenue B oOMeHe BeniecTB. Butamun
C (ackopOmnOBas kucnora). Pa3sHooOpazue OHMONOTMYECKH AKTUBHBIX COCIUHEHHW: aHTUBUTAMUHBI,
aHTUOUOTHUKH, (PUTOHIUIBI, TePOULIUIBI, AePOTUAHTHI, POCTOBBIC BEIIECTBA (BaXKHEHUIIUE NMPEACTABUTEIHN U
MEXaHHU3MbI JICUCTBUSA ).

[TpakTuka. [1/p Ne 5 «KauectBennas peaxius Ha BUTaMuH A,J1,C».

[1/p 6 «KonuuecTBeHHOE OmpeeeHne BUTaMruHa P B gaey.

Tema 5. Hyk/1enHOBBI€ KUCJIOTHI U UX 00MEH.

Teopus. Uctopust OTKpBITHS U U3YyYEHUS HYKJIEUMHOBBIX KUCJIOT, UX XUMHYECKUN COCTAaB. XapaKTEPUCTHKA
IIYPUHOBBIX M NUPUMUIMHOBBIX OCHOBAHMM, BXOJSILMX B COCTaB HYKJIEMHOBBIX KHUCIOT. JIBa Tuma
HYKJIEMHOBBIX KHUCIOT: Ae3okcupudonykiaenHoBas kuciora (IHK) u pubonyknennoBas kucnora (PHK).
Paznuuna mexny JHK m PHK mo coctaBy riaBHbBIX a30THCTBIX OCHOBAHHWM, MEHTO3aM, MOJIEKYJISIPHOU
Macce, Jokanu3auuu B kieTke u pynkuusam. Ctpykrypa u dynkuuu JJHK. Conepxxanue JIHK B opranuzme
U JIoKanu3auus e€ B KJIETKe (sJpo, MUTOXOHJPHUHM, XJIOPOIUIACTa, 3MKUCOMBI). Pazmep u Gopmbl Moiiekyn
JHK. Konbuesas ¢popma JJTHK HexoTopbix ¢aroB, MUTOXOHIpHIA U XJoporuiacToB. [lepBuuHas cTpykTypa
JHK. VYcnexu u nepcnekTuBbl B paclid(poBKE CTPYKTYpbl N€HOMOB MHMKPOOPIaHM3MOB, PAacTEHUH U
#UBOTHBIX. [IpoekT «['eHoM yenoBeka». Bropuunas crpykrypa JHK (Moxens [[x. Yorcona u @. Kpuka).
KoMIieMeHTapHOCTh a30THCTBIX OCHOBAHMW M €€ 3HAUY€HUE I BOCIPOU3BENEHUS CTPYKTYphl I'€HOMOB.
Tpernunas crpykrypa JHK. Ceepxcnupanuzanus JJTHK. M306bTounoCcTs M KOMIakTHOCTH Mojekyn JJHK.
Crpoenune xpomaruna. Myranuu B JIHK u daxropsl, ux Be3biBatonue. Penapamus ctpykrypsl JJHK u eé
3HaueHue Js coxpaHeHus BuaoB. Hacnencrsennsie 3a6oneBanus. PHK, ux knaccudukamnus (TPHK, pPHK,
MPHK, maPHK, TMPHK, Bupycusie PHK).CpaBaurensnas xapakrepuctuka BujoB PHK mo ux ctpykrype u
¢bynkuusaM. Mexanusm 6uocunTtesa (perunkanun) JJHK. ®epmentsr (PHK-nonmumepasa, IHK- nonumepasa,
JIHK-nura3a) u 6enkoBblie (akTopsl, yuacTBytomue B perinkanuu JIHK. Pennmukannonnast BUiaKa v 3Tamsl
6uocunresa JIHK. OcobenHocT perumMkanuu y mnpo- u sykapuot. buocunrtes PHK (Tpanckpumnius) u eé
perymsiiusa y npo- u dykapuot. [lonsarue o TpanckpuntoHnax u oneponax. CospeBanue (mporeccunr) PHK.
Crutaficunr u ero Buabl. Ayrtocruiaiicusr. «PemaktupoBanue» PHK. OOpatnas Tpanckpunuus u eé
3HaYeHHUE /JIs CYIIECTBOBAaHUS BHUPYCOB (Ha IpHUMeEpe BUpyca MMMYHOJEPUIUTa 4YeIOBEKa U BHPYCOB
TpUIIa) U BHYTPUICHOMHBIX IHepecTpoek. lIoHATHE O MOABMIKHBIX T€HETH- UYECKHUX D3JIEMEHTAX M HX
3HAYEHUHW IJs 3BOJIOLUUU TeHOMOB. [loHsATHE O TeHeTMueckol WH)KEeHepuHu. [IpuHIMOBI W CcTpaTeruu
MOJIEKYJISIPHOTO KJIIOHUPOBaHUs. JIOCTHKEHUS U IEPCIEKTUBBI MOJIEKYIISIPHOW OMOTEXHOJIOTHH.

[IpaxTuka. [I/p Ne 7 «Ilomyuenue u pacro3HaBaHue HYKJIEUHOBBIX KUCIIOTY.

Tema 6. YriieBoabl M X 00MeH.

Teopus. Knaccudukarus yraeonos. [Ipocteie yriaeBoasl (MOHOCAXapuabl) U UX MpeacTaButenu (pudosa,
I7II0KO03a, (pykros3a, ramakrosa).CioxHble yriaeBoabl. Jlucaxapuapl (caxaposa, JaKTo3a, MajbTo3a).
[Tonucaxapuapl, UX CTPYKTypa M TpeAcTaBUTENM (TJIMKOT€H, Kpaxmal, KieTdaTka, XUTHH). DyHKuuu
YIJIEBO/IOB (PHEpreTuyeckas, Merabonndeckas, penentopHas u ap.). I TMKONpOTenHbl Kak JeTepPMUHAHTBI
rpynn kpoBu. O6men yrieBozoB. Ilytu pacnana monucaxapunoB. Perymsmus ¢ocdoponusa npu yyactuu
ropmMoHoB, G-OenxoB, TAM® wu mnporeunknna3. OOMeH TIOK030-6-pocdara (AUXOTOMUYECKUN U
aroroMuueckuii mytn).O0MeH MUPOBUHOTPAaTHOW KHUCIOTHI. [nmkonus. CnuproBoe Opokenue. JlelicTBue
3TaHOJIa Ha OpraHu3M uesnoBeka. [lonmudepMeHTHBIH KOMIUIEKC OKHCIUTEIBHOIO JeKapOOKCHIUPOBAHMS
MUPOBUHOTPAAHON KHUCIOTHI. [{MKJI TpuKapOOHOBBIX M JHUKApOOHOBBIX KHUCIIOT, €ro 3HaueHue B OOMeHe
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BELIECTB U 00eCreYeHnr opranusma sHeprueil. buocunres yrineonos. [lonarue o nepBUYHOM OMOCHHTE3E
yIieBoAOB. [ JIFoKOHeoreHe3. bBHOCUHTE3 OJIMro- U MoJIMcaxapuaoB.

[Tpaktuka. JI/p Ne 3 «IIBeTHbIC peakyy Ha KpaxMain.

JI/p Ne 4 «KadecTBeHHBIC PEAKITUIO HA MOHO- U JIUCAXaPHU/IBL.

Tema 7. JIunuael 1 X 00MeH.

Teopus. OOmas xapakTepuctuka u kiaccupukanus aunuaoB. Ctpykrypa ¥ QyHKuuM aunujaos. Poib
JUMHIO0B B IOCTPOCHUU OMOJOrHuecKux MemopaH. CTpyKTypa U pyHKIUH JIUONPOTENHOB. OOMEH KHPOB.
Pacniaz xupoB U - OKHCIEHNE BBICUIMX XKUPHBIX KUCIOT. [ TMOKCUIIEBBIM LIMKII ¥ €r0 poJib BO B3aUMOCBSI3U
oOMEHa JHUMHIOB M YIJIeBOAOB. MexaHu3M OHOCHMHTE3a BBICIIMX JKUPHBIX KHCIOT. buocunres
Tpurnuuepunos. Hapymenus B oOMene xupoB. OxxupeHue u ero npudussl. Bocku, ux crpoenue, GpyHKuuu
W TmpeactaBuTeNn (crepmareT, muenuHbii Bock). Ctepuabl. CTeposibl (XOJECTepos, IProcTepoia U Ip.).
CrpykTypa ¥ GQYHKIMH CTEpOMIOB (XOJieBas KHCJIOTa, CTEPOUAHBIE TOpPMOHBI). DochOoIUIHIBL.
Bbuonorunueckass poab ¢ochomununoB. DocPoMHOZUTHABI KAK HCTOYHMKH BTOPUYHBIX ITOCPEIHUKOB
TOPMOHOB.

[Tpaktuka. [1/p Ne 8 «O6Hapyx)eHHE )KUPOB B CEMEHAX MACIMYHBIX KyJIbTyp. Pacrio3HaBaHue KUpOB»

Jl/p Ne 5 «Onipenienenue reMnepaTypsl IIaBIEHUS U 3aTBEPIEBAHUS JKUPOBY.

Jl/p Ne 6 «OMyIbrupoBaHue 5KUPOBY.

Tema 8. 'opMOHBI M HX POJIb B 00MeHe BelllecTB.

Teopus. Knaccuduranus ropmoHoB. CTepouHBIE TOPMOHBL: KOPTHKOCTEPOH, TECTOCTEPOH, JCTPAIHOIN,
9KIM30H. MexaHnu3M AeUCTBUs CTEPOUIHBIX TOPMOHOB. [lenTuanbie ropMoHbl. XapakTepUCTUKAa MHCYJIMHA,
rOPMOHA pPOCTa, TUPEOTPONHMHA, raCTpUHA, Ba3onpeccuHa. MexaHu3M JeHCTBUS NENTUIHBIX TOPMOHOB (HA
npuMepe IiokareHa u uHcyiauHa).CaxapHblil 1uadet u ero Buabl. [Ipoune ropMoHs! (apeHaluH, ayKCHH,
ru00epeIUTMHbI, TUTOKUHUHBI, IPOCTATJIAaHANHBI), UX CTPYKTYypa U MEXaHHU3M JCHCTBHS. PUIH3UHT-PaKTOPHI
ropmoHoB. Heiiporopmons! (3Hn0pduHbI 1 3HKedanuHbl). [IpuMeHeHre TOPMOHOB B MEIULIUHE U CEIBCKOM
XO35IUCTBE.

ITpaktuka. [1/p Ne 9 «KauecTBeHHbIE peakliii Ha UHCYJIHHY.

JI/p Ne 7 «Peaknust aipeHaIMHA C XJIOPHBIM KEIIC30M)».

JI/p Ne 8 «Peakius anpeHannHa ¢ HOa0M».

Tema. 9 B3anmocBs3b U peryasiinus ooMeHa BemiecTB. [IpodaeMbl OHOXMMIYECKOH IKOJTOTHH.

Teopus. OOmme mnpencTaBiIeHHs O B3aMMOCBI3M OOMEHa BeleCTB B KieTke. [IoHATHE O KIIOYEBBIX
MeTaboyuTax (MMPOBUHOTPATHAS KUCTOTa, KohepMeHT-A U Jip.). B3auMocBs3b OEIKOBOTO M HYKJIEHHOBOTO
oOMeHa, 3HAauYeHUE PerylsaTOpHbIX OenkoB. B3auMocBs3p yrieBogHoro u OenkoBoro oOmeHa. Pousb
MMPOBUHOTPAJAHON KHCIOTH U 1ukia Kpebca B 3TOM B3amMocBsizu. B3zauMocBsizb oOMeHa yrieBolOB U
JMIKJOB; POJIb AllETHIIKOAH3MMa-A B 3TOM Mpolecce. YPOBHH PEryJsiiMd OOMEHa BEUIECTB: KJIETOUYHBIH,
OpPraHU3MEHHBIA U MOMYJISALMOHHBIA. TpaHCKPUIIIMOHHBIN (ONEpOHHBIN) YpOBEHb perynsiuuu. OCHOBHBIE
MEXaHU3MBbl PEerysilui oOMeHa BellecTB B kieTke. OpraHu3MeHHbIH ypOBEHb peryiasuuu. [ opMoHanbHas
perynauus oOMeHa BemiecTB. KackaaHbIii MEXaHHW3M pETyJsLUU C Y4acTHEM TOPMOHOB U BTOPUYHBIX
nocpeHUKOB. [TonmynsuOHHBIA ypOBEHb peryisuuud. AHTHOMOTUKH MHKpPOOOB, (PUTOHLUABI pacTeHUi,
TEJIEProHbl JKUBOTHBIX M UX BIHSHUE HA MPOLECCHl KU3IHEACSITEIbHOCTU. JKOJIOT0-OMOXHMUYECKUE
B3aUMOJICHCTBHS C Yy4YaCTHEM pAa3JIMYHBIX TIPYII OPraHU3MOB: MHMKpPOOPTraHM3MOB, T'PHOOB, BBICIIUX
pacTeHMid, JKUBOTHBIX. TokcuHBI pacTeHuil. IlumeBble neteppeHTbl U aHTHUQUIAHTHL. [luiieBbie
aTTPAKTaHTbl U CTUMYJATOPBL. XEMOPETYJATOPHI, BO3JCHCTBYIOIIME HA IIO3BOHOYHBIX JKHBOTHBIX.
Hakornienne u wMcnonb30BaHME >KMBOTHBIMU BTOPUYHBIX META0OIMTOB pPACTEHUH. AHTPOIOTEHHBIE
OMOaKTHBHBIC BEIIECTBA M MPOOJIEMbl XMMHUYECKOTO 3arpsi3HEeHHsT OMocdephl. DKOIOTHYecKrn Oe30macHble
CHOCOOBI BO3IEMCTBUS HA PAa3JINYHbIE BUJbI )KUBOTHBIX, PACTEHUN 1 MUKPOOPTaHU3MOB.

Tema 10. Pemienne 3aganuii EI'D.

Teopus. Pemenue 3a1a4 u BeinosHeHNE yrpaxkHeHnd EI'D moBsImeHHOM

CJIO’KHOCTH.

Tema 11. 3amura npoexkTHbIX padoT. [IpakTuka. [Ipe3eHTanus NPOEeKTHBIX padoT.

IInanupyemsle pe3ybTaThbl 0CBOEHHUSI MPOrPaAaMMBbI 2 roJa 00y4yeHusl.
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B pe3yabTate  OCBOCHMS pOrpamMMbl  JOJKHBI ObITb  JTOCTUTHYTHI CIIEAYIONIHE
PE3YJIbTATHI:

IIpeameTHbIE pe3yabTATHI:

OOyuaronuiicss Hay4YuTCs:

MIPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HAOI0IeHIE, U3MEPEHHE, IKCIIEPUMEHT;

XapaKTEePU30BaTh TEPMUHBI U MOHATHUSI, OOBSICHATH B3aUMOCBSI3b MEX1Y HUMU;

00OCHOBBIBATh CHCTEMY B3IJISI0B HA KHUBYIO IPUPOAY, IPUMEHSIsE OMOJIOTrHYEeCKHE TEOPUH, YUCHHUS,
3aKOHBI,3aKOHOMEPHOCTH, TOHUMATh IPAHUIIBI UX IPUMEHUMOCTH; KJIACCU(PHUIIMPOBATH OCHOBHBIE OMOJOTHYECKHE
MaKpOMOJIEKYJIbl; OMUCHIBATH (DYHKIIUU OEIKOB, HyKIIEMHOBBIX KUCJIOT, YTJIEBOIOB U JIUIHIOB;
YCTaHABIIMBATh CBSI3b CTPOEHUS M (YHKIUI OCHOBHBIX OHOJOTMYECKMX MAaKpOMOJIEKYN, HX pOJib B
mpoleccax KJIETOYHOTO METa00IN3Ma;

OOBSACHATH 3HAUEHUE MUKPO-, MAKpO - U YIbTPAMUKPOIIEMEHTOB B KJIETKE;

MOHMMATh CYIIHOCTh OMOCHHTE3a OenKoB, MexaHu3Ma JeiictBusi depmento, 6mocunre3a JJHK u PHK,
pacmazna 6enkoB, OMOCHMHTE3a M OOMEHa YIJeBOAOB, OMOCHMHTE3a M OOMEHa JHUIHUAO0B, OMOJIOTHMYECKOTo
okucieHus u curesa AT®, mexaHuzMa AeCTBUS CTEPOUIHBIX TOPMOHOB;

pemiath 3aa4d Ha ompenenenue nocieaosarenbHoctu HykieoTunoB JJHK u uPHK (MPHK), antukononos
TPHK, nocnenoBaTtebHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OeJika, MPUMEHSISI 3HaHUSI O PEAKIUAX MATPUUHOTO
CHUHTE3a, TEHETHYECKOM KOJIe, IPUHLIUIIE KOMILUIEMEHTapHOCTH;

JIeNIaTh BBIBOJIbI 00 M3MEHEHHSIX, KOTOPbIE MPOU30UIYT B MPOIECCaX MATPUYHOTO

CHHTE3a B cllyuyae U3MEHEHUs Nocien0BaTeNbHOCTH HykiIeotu08 JJHK;

00OCHOBBIBAaTh B3aMMOCBS3b IUIACTUYECKOTO M SHEPreTHYECKOro OOMEHOB; CpaBHUBATh IMPOIECCHI
MJIACTUYECKOTO U SHEPTreTHIECKOro 0OMEHOB, MPOUCXOAIINX B KIIETKAX KUBBIX OPraHU3MOB;
XapaKTEePU30BaTh METOAbl OMOXUMHYECKUX UCCIIEIOBAHUM;

MPOBOANUTh y4EOHO-UCCIIEIOBATEIBCKYIO JI€ATEIbHOCTh: BBIIBUTaTh THIOTE3bl, IUIAHUPOBATH pPadoTY,
oTOupatb ¥  [peoOpa3oBbIBaTh  HEOOXOAMMYIO  MH(POpPMALUIO,  IMPOBOAUTH  SKCIIEPUMEHTHI,
HUHTEPIPETUPOBATH PE3YNIbTATHI, IEaTh BEIBOJIBI HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB;

Oo0yuaromuiicsi MOJY4YUT BO3MOKHOCTb HAYUYHThCS:

BBIJIBUTaTh U MPOBEPSTh SKCHEPUMEHTAIBHO TUIOTE3bl O XMMHUYECKUX CBOMCTBAX BEUIECTB HAa OCHOBE MX
COCTaBa U CTPOEHHUS, MX CIOCOOHOCTH BCTYNAaTh B XHMHUUYECKHE PEAKIMHM, O XapaKTepe M MPOJIYyKTax
Pa3IMYHBIX XUMUYECKHUX PEAKLIUN;

XapaKTEepPU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, yCTAaHABIMBATH MPUYMHHOCIIEICTBEHHBIE
CBSA3U MEXAY JaHHBIMHM XapaKTepUCTUKaMH BEUIECTBA;

BBIIBUTATh U MPOBEPSATH SKCIIEPUMEHTATBLHO THUIIOTE3bI O PEe3yIbTaTax BO3ACHCTBUS pa3IMYHbIX (DaKTOPOB
Ha U3MEHEHUE CKOPOCTU XUMUYECKON PEaKInu;

UCTOJb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMHM TPH BBIIOJHEHHH TPOEKTOB U Y4eOHO-
MCCIIE0BATENIbCKUX 3a/1a4 110 U3YYSHHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U PACTIO3HABAHUSI BEIIECTB;
O00BEKTUBHO OIEHUBATh HHPOPMAITUIO O BEIIECTBaX U XMMHUYECKUX MPOIleccax;

0CO3HaBaTh 3HAYECHHE TEOPETHUECCKUX 3HAHUHN TT0 XUMHUHU ISl IPAKTUIECKOM NESITEIbHOCTH YEJIOBEKa;
CO3/1aBaTh MOJIETH M CXEMBI JJIs PEelIeHUs] yYeOHbBIX U MO3HABATENbHBIX 33/1a4; IOHUMAaTh HEOOXOAUMOCTh
cOOJTI0ICHUSI PENMTUCAHUHN, TTPEIJIaraéMbIX B MHCTPYKITUSAX IO UCTIOJIBb30BAHUIO JIEKAPCTB U Jp.
MeTtanpeamMeTHblie pe3yJibTaThl:

PerynsatusHsle.

[[eenoaranie, BKIOYas TIOCTAHOBKY HOBBIX IIeJiell, mpeoOpa3oBaHHE NPAKTHUYECKOH 3amadud B
MMO3HABATENIbHYI0, CAMOCTOATEIbHBIN aHaIu3 YCIOBUN JTOCTIIKCHHS 1M Ha OCHOBE y4éTa BBIIEICHHBIX
yUUTENIeM OPUEHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHae;

MJIAHUPOBAHUE ITYTH JTOCTHKEHUS LIETICH;

YCTaHABIIMBAHHE IIE€JIEBBIX TMPUOPUTETOB, BBIICICHUE ATbTEPHATUBHBIX CIOCOOOB JIOCTHKEHHUS IIENH U
BBIOOp Hambosee r((PexkTUBHOTO Ccr1ocooa;

YMEHHUE CaMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABJISThH UM;

yMEHHEe TPUHUMATh PEIICHHS B TPOOJIEMHON CUTYaIlnH;

MMOCTaHOBKA y4eOHOM 3a7]auu, COCTABJICHHE TIaHa U MTOCIIeI0BATEIbHOCTH ACUCTBU;
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opranuzaiys pabo4yero Mecta Ipu BHIIIOJTHEHUN XUMUYECKOTO SKCIIEPUMEHTA;

MIPOTHO3UPOBAHME PE3YJIbTaTa YCBOCHUS, OIICHUBAHNE YCBOGHHOI'O MaTepHaia, OIleHKa Ka4yecTBa H YPOBHS
YCBOEHHUSI, KOPPEKIIMSI B IIJIaH U CIIOCO0 JIEHCTBUS IPU HEOOXOTUMOCTH.

Ilo3naBarenbHbIE.

MIOWCK ¥ BBIICNIEHUE HH(OpMaIHH;

aHaJIN3 YCJIIOBUH U TpeOOBaHUH 3a7a4uu, BBIOOP, CONOCTABICHIE U 000CHOBaHUE crioco0a peleH s 3a/1a4H;
BbIOODP Hanbomee 3P PEeKTUBHBIX CIOCOOOB PELICHUs 33]]a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUA;
BBIJIBUKCHHE 1 000CHOBaHME THIIOTE3bI, BEIOOP criocoba e€ mMpoBepKu;

CaMOCTOSITENIbHOE CO3[JaHUE AJITOPUTMA JESTEIBHOCTH MPU PEUICHUH MTPOOJIEM TBOPUYECKOTO U MOUCKOBOTO
XapakTepa;

YMEHHS XapaKTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOSCHHUIO U CBOMCTBAM; - ONIMCHIBAHUE CBOWCTB TBEPBIX,
KUJKUX, Ta3000pa3HBIX BEIIECTB, BBIICIICHUE X CYIICCTBCHHBIX MPU3HAKOB;

M300pakeHNe COCTaBa BEUIECTB C TOMOIIbIO XUMUYECKUX (DOPMYII U CYIIIHOCTH

XMMHYECKHUX PEAKIMI C TOMOLIBI0 XUMUYECKUX YPaBHEHHUI;

MPOBEJICHUE HAOIOICHUN U OMKMCAaHNE MPU3HAKOB U YCIOBUN TEUEHUS XUMUYECKHX PEAKIIUii, BHIMOJIHEHNE
XMMHAYECKOTO IKCIEPUMEHTA, BBIBOJBI Ha OCHOBE aHalM3a HAONIOJACHUN 3a SKCHEPUMEHTOM, pEIIeHHE
3a/1a4, MOJIy4eHne XUMUYECKON HH(OPMALIMK U3 Pa3IMYHBIX UCTOYHUKOB;

YMEHHE OpPTraHU30BBIBATH UCCIICAOBAHKE C IIETIBIO IIPOBEPKU TUIIOTES;

yYMEHHE JeNaTh YMO3aKII0ueHHUs (MHIYKTUBHOE U MO aHAJIOTHH) U BBIBOBL;

yYMEHHE OOBEKTHBHO OICHMBATh HMH()OPMAIMIO O BEIIECTBAX M XHMHUYECKUX MpOIeccax, KPUTHUECKU
OTHOCHTBCS K TceBIoHay4YHOI nHpopmannu. KoMmMyHUKaTUBHBIE.

MOJIHOE U TOYHOE BBIPAYKEHUE CBOUX MBICJIEH B COOTBETCTBUU C 33Ja4aMU M YCIIOBUSIMU KOMMYHUKAIIHH;
aJIeKBaTHOE HCITOJIb30BAaHUE PEYEBBIX CPENCTB UL JAUCKYCCHU M apryMEHTAllMH CBOCU TO3WINH, YMEHHE
MPEJICTaBIATh KOHKPETHOE CO/Iep KaHKe C COOOIEHNEM ero B MMCbMEHHOM U YCTHOH opMme, onpeiesieHre
CIIOCO00B B3aMMOICHCTBHS, COTPYAHUYECTBO B IOUCKE U cOOpe MH(OpMAIHH;

oTpesieNiecHue CIocoOO0B B3aWMOJEWUCTBUS, COTPYAHUYECTBO B MOUCKE U cOope MH(OpMalHH, ydacTue B
J¢ajore, IUIAHUPOBaHWE OOMIMX CHOCOOOB PabOTHI, MPOSBICHHE YBAXHUTEIHHOTO OTHOIICHHS K JIPYTUM
00y4JaeMbIM;

OIMCAaHWE COJCPKAHUS BBIMOTHICMBIX JICHCTBHA C IEIBI0 OPUEHTHUPOBKH MPEIMETHO TMPAKTHUYSCKOU
NeSITeTbHOCTH;

YMEHHUS YIUTHIBATH Pa3HbIC MHEHUS M CTPEMHUTHCS K KOOPIWHAIIUU Pa3IMIHBIX ITO3UIIUH B COTPYIHUIECTBE;
¢dbopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO, apTYMEHTUPOBATh U KOOPJUHUPOBATH €€ C TO3UIUSIMU
napTHEPOB B COTPYAHHUYECTBE NIPU BHIPAOOTKE OOIIETO PENICHUS B COBMECTHOM JICATEIIbHOCTH;
OCYIIIECTBIATh B3aWMHBIM KOHTPOJIb M OKAa3bIBaTh B COTPYIHHUYECTBE HEOOXOAMMYIO B3aWMOIIOMOIIb; -
MJIAHUPOBATH OOIIUE CIIOCOOBI PaOOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIMIO, OLEHKY TEeHCTBUM mapTHEpa,
yMEeTh yOeXKIaTh;

UCIOJIb30BaTh a/ICKBAaTHBIEC SI3BIKOBBIE CPEACTBA Ui OTOOPa)KEHUS CBOMX YYBCTB, MBICIEH, MOTHBOB U
noTpebHocTel; oToOpakaTh B peun (omucaHue, OObSICHEHHE) COJIep:KaHue COBEpIIaeMbIX JEHCTBUH, KaK B
(dbopMe TpOMKO colaIn3upOBaHHON peuH, Tak U B (popMe BHYTpEHHEHN peul;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCHOJB3ysl CpPEACTBA YCTHOW H MUCHBMEHHON
KOMMYHHUKAIIMH TIpH paboTe ¢ TeKCTaMHW y4eOHWKa W JOTOJHHUTEIBHOW JUTEPaTypoOH, CIPaBOYHBIMH
Ta0JUIIaMH, TIPOSIBIATH TOTOBHOCTh K YBXEHUIO MHOW TOUYKH 3pPEHHS] TPH OOCYKICHHH PE3yIbTaTOB
BBITIOJTHEHHOW PaOOTHI.

JInuHOCTHBIE pe3yJIbTaThI:

oTpesieNieHue MOTHBAIIMH U3YYeHHs yIeOHOTO MaTepuana;

OILICHHBAaHHE YCBAMBAEMOT0 yUeOHOTO MaTepuana, UCXO0/Is U3 COIMANIBHBIX U JINYHOCTHBIX IIEHHOCTEH;
MOBBIIIICHHE CBOETO OOpA30BaTENBHOTO YPOBHSA M YPOBHS TOTOBHOCTH K W3YYEHHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHIA, CBSI3aHHBIX C UCTOPUEH pa3BUTHS XUMHH U OOIIECTBA;

3HAHUE TPABUJI TIOBEJICHUS B UPE3BbIUAHHBIX CUTYaIIUsX;

OIICHUBAHUE COIMAIBHON 3HAYUMOCTH MPO(deCCHii, CBI3aHHBIX C XUMHEH;

BIIQJICHUE TpaBUJIaMU 0€30MacHOro oOpaimieHuss ¢ XUMHYECKUMHU BeHIeCTBAMH M 000PYIOBAHHEM,
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MIPOSIBJIICHUE SKOJIOTHYECKON KYIbTYPHI.
2.5. Crioco0b1 1 popMBblI onipe/iesieHus1 pe3yabTaTOB 00y4YeHHUsl.

TBopueckue oT4eThl, yueOHbIE MPOEKTHI, KOH(EepeHIInH, YaeOHO- UCCIeI0BATEIbCKUE PaOOThl, CEMUHAPBI,
MIPOBEPOYHBIEC PAOOTHI, OTUYETHI MO 3aMOJIHEHHUIO JA00PATOPHBIX IPOTOKOJIOB.

10. ®opmbl 00yUIEeHHSI, METOBI, TPUEMBI U MTEJArOrMYECKUE TEXHOIOTHH.

@DopMbl OpraHu3aIu

— IPYNIOBEIC;

— WUHVBHIyabHbIE;

— (poHTANBHBIC;

MapHBIC;

WHTEPAKTUBHBIC.

MeToabl 4 MPUEMBI:

10 UCMOYHUKY 3HAHUU: CTIOBECHBIC, HATJISATHBIEC, TIPAKTHYECBKHE;

N0 YPOBHIO NO3HABAMENbHOU AKMUBHOCMU:  TPOOJIEMHBIN, YaCTHYHO- IMOHMCKOBBIA, 00BICHUTEIHHO-
WJLTIOCTPATUBHBIN;

N0 NPUHYUNY PACYNEHEHUS ULU COeOUHEHUS 3HAHUL. AHATMTHYECKUH, CHHTETHYECKUH, CPaBHUTEIbLHBIN
00o00Iaronuit KiaccuUKaImOHHBIN.

IMenarormyeckue TEXHOJIOTHH:

pa3BUBAIOIIETO 00YUEHUS;

y4e0OHO-TIOMCKOBOM I€ATEIHHOCTH;

pOOIEMHOTO O0YICHUS;

nH(GOPMAILIMOHHO-KOMMYHHUKATHUBHBIE;

paboTa B MaJbIX TPyINIaX;

WHIUBUAYaIbHOE KOHCYJIBTUPOBAHUE.

00BETMHEHUS U 00pa30BaTEIbHON OpraHU3aIluu, PAa3BUTHS CyOBEKTHOM MO3UIIMUO0YIaIOIINXCS;
(dbopMUpOBaHUE U PA3BUTHE TUYHOCTHBIX OTHOIIEHUH K 3TUM HOPMaM,IIEHHOCTSIM, TPAJAUIIUSIM

OCHOBHBIE TIeJIEBbIC OPHUECHTUPHI BOCIIUTAHUS HAIIPABIICHBI HA BOCITUTaHKE,(DOpMHUpOBAHUE:

POCCHUUCKON TpakIaHCKON MPHUHAUICKHOCTU (MACHTUYHOCTH), CO3HAHUS €IMHCTBA ¢ HapoaoM Poccum u
Poccuiickum rocyIapcTBOM B €0 THICSYEIICTHEH NCTOPUU M B COBPEMEHHOCTH, B HACTOSIIIIEM, TIPOILIOM U
Oyayuiem;

POCCHICKOTO HAIMOHAILHOTO UCTOPHYECKOTO CO3HAHWS HAa OCHOBE MCTOPUYECKOTO TPOCBEIICHHUS, 3HAHUS
uctopuu Poccuu, coxpaneHus: NaMsITHIIPEAKOB;

TOTOBHOCTH K 3amuTte OTedecTBa, ClIOCOOHOCTH OTCTaWBaTh CYBEPEHHUTET M JIOCTOMHCTBO Hapoja Poccuu u
Poccuiickoro rocyaapcTBa, COXpaHsATh U 3alIUIATEUCTOPHUECKYIO TIPABIY;

yBa)K€HUS TIpaB, cB00O U 00s3aHHOCTEN rpaknannHa Poccuu, HempusTHs 11000 TUCKPUMHUHAIIUY JIIOIECH
M0 COIHUANbHBIM, HAIlMOHABHBIM, PAacOBBIM, PEJIUTHO3HBIM TPU3HAKaM, MPOSBIECHUN JKCTpPEMHU3MA,
TeppopU3Ma, KOPPYIIIHH,aHTUTOCYIAPCTBCHHOHN JEITeIFHOCTH

@DOpMBI 1 METOIBI BOCTIUTAHUS

@dopmbl BOCITUTaHUS —pPa3bsCHUTENbHAS Oecela O TpaBUaX IMOBEJACHHS B OOIIECTBEHHBIX MecTax (B
1IKOJIe, My3€ee, TeaTpe, Ha CTaJAMOHE, B Mara3uHe), TMCIyT Ha TeMy «UTo BaxkHee JuIsl yesnoBeka — «S» uinum
«MbI»?», COBMECTHasl aKIMs B3POCIBIX U JETei Mo OIaroycTpodHCTBY TEPPUTOPUU IIKOJBI, O3EIICHEHUIO
JBOpA.

OcHoBHOU (opMOIf BOCHUTaHUS U OOy4YEHHS JETel B CUCTEME JOMOJHHUTEIHLHOTO0 00pa3oBaHUS SBIISETCS
y4eOHOe 3aHATHE, a TaKKe MPAKTHUUYECKHE 3aHATHSA, ydacTHe B MPOEKTAaX M HCCIEIOBAHUSX, JIEKIIHS,
¢bpoHTanpHas Oecena (BCTpeua C HMHTEPECHBIM YEIOBEKOM), TUCIYT — CHEIHAIbHO OPTraHW30BaHHOE
MPEACTABICHUE B X0/ KOTOPOTO MPOUCXOIUT JEMOHCTPATUBHOE CTOJIKHOBEHHE MHEHHUU MO KaKOMY-JIHOO
Bompocy (mpobneme), NUCKYCCUSl - CHENHalbHO OpPraHM30BaHHBIA OOMEH MHEHUSMHU IO KaKOMY-JTHOO
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BoIpocy (mpobiieme) 1 oJIy4eHUsT HH()OPMAITMOHHOTO MPOAYKTA B BUE peIIeHUs («KPYTIIBIA CTOJ,
«popym»), 3ammuTa MPOEKTOB — MPEACTABICHUE, B X0JI¢ KOTOPOT0 YYaCTHUKHU WJIM TPYIIIBI JEMOHCTPUPYIOT
KaKue-T1u00 MPOCKTHI.

Metonapr:

CO3JaHUEC CIICHHAJIbBHBIX YCJ'IOBI/II;'I, CI/ITyaL[I/Iﬁ u O6CTO$IT€JILCTB, KOTOPLIC BBIHYKAAKOT BOCIIMTAHHUKA
U3MECHUTh COOCTBEHHOE OTHOIIEHHE, BBIPA3UTh CBOIO IO3HMIHUIO, OCYIIECTBUTH IIOCTYIIOK, HPOSIBUTH
Xapaxrep;

COBMECTHas IeTEIbHOCTh BOCITUTATEIIS C BOCIIUTAHHUKOM, OOIIICHHE, UTPa;

mpoueccsl 00y4eHHUsl WM caMooOpazoBaHus, repenayd MHGOPMAalUKd WM COLHAIBLHOTO OINbITAa B KPYTY
CeMbH, B MPOLIECCE APYKECKOTO U MPOPECCHOHATBHOTO OOICHHS

MeTtoabl yoe:xknenuii: BHyllieHre, MoBeCTBOBaHUE, NUAJIOT, JUCIYT, HHCTPYKTAX, PEIUIMKA, Pa3BEPHYTHIN
pacckas.

Metoabl ynpaskneHuil (nmpuydenus): [lopyuenus, pasnuyHoro Bua 3aJlaHusi, METOJ MpUMEpa, MOKa3
00pas1oB, neaarornaeckoe TpedoBaHue.

Metoabl oueHku u camooueHku: CopeBHOBaHHME, TMOOIIPEHHE, CUTyallusl JIOBEpHs, 3aMEYaHHe,
MOpHIIaHUE, HAKA3aHHE, KOHTPOJIb M CAMOKOHTPOJIb, KPUTUKAW CAMOKPHUTHKA.

VYcnoBus BOCIUTaHUs, aHATIU3 PE3YJIbTATOB

K meTonam o1ieHKH pe3yabTaTUBHOCTU peain3alii IPOrpaMMbl B YaCTH BOCIIUTAHUS MOKHO OTHECTH:
NeJarornyeckoe HaOJI0JIEeHue, B IPOLECCE KOTOPOro BHUMAaHME II€AAaroroB COCPENOTAYMBAETCS Ha
MPOSIBIICHUU B JCATENLHOCTU JeTel M B €€ pe3ylbTarax OIpeneiCHHBbIX B JaHHOM Mporpamme IeleBbIX
OPUEHTHPOB BOCIHUTAHMA, A TaKXe Ha NpodieMax M TPYIHOCTIX JOCTUKEHHUS BOCIIMTATENBHBIX 3a]ad
MIPOrpaMMBl;

OLICHKY TBOPYECKHX M HCCJIEIOBATENIbCKUX PadOT M MPOEKTOB HKCIEPTHBIM COOOIIECTBOM (II€Jaroru,
poluTeny, Apyrue o0ydaromuecs, NpUrlaliéHHbIe BHEIIHUE SKCIEPTHI U Jp.) ¢ TOYKU 3PEHUSI JOCTUKEHUS
BOCIIUTATEIbHBIX PE3yJIbTaTOB, MOCKOJIBKY B MHIMBUAYaJIbHBIX TBOPUECKUX U HCCIEI0BATEIbCKUX paboTaXx,
MIPOEKTaX HEU30EKHO OTPaXKAOTCs JINYHOCTHBIE PE3YJIbTaThl OCBOCHUS ITPOTrPAMMBI M TIMYHOCTHBIE KauecTBa
KaXK70ro peOEHKa;

OT3BIBbI, UHTEPBbIO, MaTepuaibl peIeKCUU, KOTOPbIE MPEJOCTaBISIOT BO3MOXKHOCTU JJISl BBISBICHUS U
aHaJIM3a MPOJIBUKEHUS JeTel (MHIMBUAYaJIbHO U B TPYIINE B IIEJIOM) IO BHIOPAHHBIM 1I€JIE€BBIM OPHUEHTUPAM
BOCIIMTAHMSI B MPOLIECCEN TI0 UTOTaM pealu3aliy MporpaMMbl, OLEHKH JTMYHOCTHBIX PE3yJbTaTOB y4acTHUs
JIETEH B JEATEIBHOCTH I10 IPOTpamMMe.

BocnurarenpHbli poriecc OCyIIEeCTBISETCS B YCIOBHUSIX OpraHU3alMK AESITEIbHOCTH JIETCKOTO KOJUIEKTHBA
Ha OCHOBHOI y4eOHOM 0a3e peaan3aluy MporpaMMbl B OpraHU3a[uH JOMOJHUTEIBHOTO 00pa3oBaHus AeTel
B COOTBETCTBUU C HOPMaMH U MpaBUJIaMH pabOThl OpraHU3alliK, a TAK)Ke Ha BBIE3AHBIX 0a3ax, MJIOLIaIKax,
MEPOINPUATHUIX B IPYTMX OpraHU3alUsAX ¢ YUETOM YCTAHOBJIEHHBIX NMPABUI U HOPM JIEATEIBHOCTH Ha 3TUX
IUIOIIAKAX.

AHanu3 pe3yibTaToOB BOCHUTAHUS MPOBOJUTCS B MpoOIlecce MeJarornyeckoro HaOMioIeH!s 3a MOBEIEHUEM
JeTel, UX OOILEeHNEM, OTHOIIEHUSIMU JIETeH APYT ¢ IPYroM, B KOJIJIEKTUBE, UX OTHOIICHHUEM K IeJaroram, K
BBINIOJTHEHUIO CBOMX 3a/laHuil 1o mporpamme. KocBeHHas OlleHKa pe3yibTaTOB BOCIIMTAHUS, TOCTHIKEHUS
L[EJIEBBIX OPUEHTHUPOB BOCIMTAHUS MO IpOrpaMMme MPOBOIUTCS MYyTEM OMPOCOB POJUTENEH B Mpoliecce
peayin3alMu pOrpaMMbl (OT3BIBBI POJMTENEH, MHTEPBBIO C HUMH) U TOCIE €€ 3aBeplICHUs] (MTOrOBbIE
WCCTIEIOBAHUS PE3YJbTaTOB PEATM3AIlMY TPOTPAMMBI 3a YUEOHBIN Mepro, YIeOHBIN TO).

AHanu3  pe3ynabTaTOB — BOCHUTAaHUS 1O  MpOrpaMMe€  HE  IPEIyCMAaTPUBAET  OINpEAcIcHHUE
NepCOHU(UIIMPOBAHHOTO YPOBHS BOCIUTAHHOCTH, Pa3BUTUS KAdyeCTB JIMYHOCTU KOHKPETHOTrO peOEHKa,
o0ydJaromerocsi, a IOJlydeHHe OOIIero MPEACTaBICHUS O BOCHHUTATENBHBIX pe3yibTaTax pealu3aluu
MIPOrPaMMBbl, IPOJIBUKEHUS B JOCTHKEHUH OIpPeIeIEHHBIX B IPOTpaMMe 11eJIEBbIX OPUEHTUPOB BOCIIUTAHMUS,
BIMSIHUS peau3alMd MPOrpaMMbl Ha KOJUICKTHUB OOYYaroIUXCS: YTO YAaJdO0Ch JIOCTUYb, & YTO SIBIISAETCS
MpeIMETOM BOCIUTATENbHOM paboThl B OyayiieM. Pe3ynbTaThl, HOTyYeHHBIE B XO/I€ OLEHOYHBIX MPOIEeayp
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— ONPOCOB, UHTEPBBKD — KCIOJIB3YIOTCS TOJIBKO B BUJAE arperupOBAHHBIX YCPEAHEHHBIX U AHOHHUMHBIX
JIaHHBIX.
Pesynbrar Bocniutanus —
pa3BUTHE CAMOCO3HAHHUS YUAILIUXCS;

(dhopMHUpOBaHKE Y HUX MOJOKUTEILHOIO CAMOBOCIIPHATHS M YYBCTBA CBOCH M3HAYAIBHOU IIEHHOCTH
KaK MHJAUBHUYaJIbHOCTH, IEHHOCTU CBOEH JKM3HU W JIPYTHUX JIFOAEH;

pa3BUTHE CBOWCTB M KAa4eCTB JUYHOCTH, HEOOXOAMMBIX I IOJHOIEHHOTO MEXJIMYHOCTHOTO
B3aMMO/ICHCTBHS,

(dhopMHUpOBaHKE YBEPEHHOCTH B ce0€ M KOMMYHHMKAaTUBHOW KYJIbTYpPbl, HAaBBIKOB pa3pericHus
MEXKIIMYHOCTHBIX KOH(IUKTOB;

YKpEIUICHUE aallTUBHOCTH U CTPECCOYCTOMYMBOCTH, ONTUMHU3MA BOTHOIIICHUHU K PEAIbHOCTH.
YCJIOBUSA PEAJIMBAIIAA ITPOI'PAMMBI
MeTtonudeckoe oOecrieueHre MporpaMMmel.

Y4eOHble U METOAMYECKHUE MOCOOWs: HayyHas, CIelUalbHas, METOAUYECKas JuTeparypa (CM. CIHCOK
JIUTEPaTyphbl).

JlniakTHuecKui pa3gaTOuHbIN MaTepHal:

pa3naToYHbIC MaTEPHAIIBI;

yIpaKHEHMUS,

3aJlaHus U JIp.

NudopmannonHoe obecrneyeHne nporpaMmbl: ayJiuo-, BUAeo-, (hOTo-, MHTEPHET-UCTOYHHUKH.

4.1. MarepuajibHO-TEXHUYECKOE OCHAIIIEHHUE POTrPaMMBbl

3aHATHS IPOBOJATCS B KaOWHETE, COOTBETCTBYIOIIEM TPeOOBAaHUSM TEXHUKU OE30MACHOCTH, MOKapHOU
0€30MaCHOCTH, CAHUTAPHBIM HOPMAaM.

Mamepuansi u 0bopydosanue:

[{udpossie 1abopaTopuu 1o XUMUH, PU3HKE 1 IKOJIOTHH.

Ha6op OI'D/EID.

Kommuiext nabopaTtopHoro o60pyA0BaHus U MOCYbL:IPOOUPKU CTEKIISTHHBIE;

KOJIOBI KOHUYECKHE;

CTaKaHbI CTeKIITHHBIE Ha 50 MuT;

MATOYKU CTEKJISIHHBIE;

TpyOKHU COETMHUTENIbHBIC: CTEKJISTHHBIE, PE3HHOBBIE;

MPOOKU PE3NHOBBIE;

CIIUPTOBKH,

JepKaTelNb sl IPOOUPOK;

HITaTUB JJaOOPATOPHBIN;

IITaTUB sl MPOOUPOK;

BOPOHKA CTEKJISIHHAS,

ubTp;

CTIMYKH;

acOecToBasi CETKa;

JYYUHKH ¥ Jp..

PeakTuBsr:

KHUCJIOTBI: COJIsIHAsI, CEpHasi, a30THAS,

MIEJIOYH: THAPOKCUT HATPHSI, TUAPOKCHT KAJTBITHS;

ocHoBanusi: ruapokcu menu (1) , ruapoxcu sxenesa (111);

conv: KapOoHAT KambIlus, xjaopua Hatpus, xuopua meau (II), autpar cepebpa, xmopua Oapusi, kapOoHAT
HATpUS, XJIOPHU]l ATIOMUHUS, TIEpMaHTaHAT Kallusl, HUTPAT Kalusi, MEIHBIA Kynopoc, cynbdar xeneza (1),
cynbar nmHKa, cynepdocdar, ammMuadHas CENWTpa, MOuUeBWHaA (KapOammm), XJOpUI Kaius, Cyiabdar
HATpUs, CUIIMKAT HATPHs, CyIb(}aT aTrOMUHUS;

MPOCTHIE BEIIECTBA: YIOJib, IUHK, KEJI€30, ATFOMUHUM, MarHUii, M€/lb, CBUHEII;

CJIOXKHBIE BEIIECTBA: MpaMop, caxap;
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WHIMKATOPHI,

oxcuel: Meau (11), okcua maprauiia u ap.

COJIW: arleTat HaTpus, (EHOJIAT HATPHS;

KHCIIOTBI: YKCYCHAsI KUCJIOTa, MypaBbUHAs KHCIIOTA, OJICHHOBAS;

CIUPTHI: 3TAHOJI, H30IICHTUJIOBBIH, MIMIIEPUH, TPOIIAHOIT;

Oen3ol, GeHor;

YTJICBOJIBI: KpaxMaJl, TJII0KO03a, caxapo3a U Jp..

DNEeKTPOHHBIE TAOMUIBI IO OPTaHUYECKOU M 0o0IIel XUMHH, 110 OOIIEH
ouoaoruu. TCO.

Cnucok JiuTEepaTypbl
Jlnst meparora:
ABtop cocraButenb [.A. Illunapesa - [IporpaMMbl 2JIEKTUBHBIX KypCOB. XUMHS MPOPUIHLHOE
obyuenne 10-11 kmacc — M, [Ipoda 2006 r.
E.B. Tarnosa — MccnenoBarenbckas AeATeIbHOCT yyamuxcs no xumun — M., I'nmo6yc, 2007 r.
N.M. TutoBa — Xumus u uckycctBo — M., Benrana-I"pad, 2007 r
Apremenko  A.M., TuxkyHoBa N.B. Amnydpues EK. - [IpakTukym 1o
opranudeckoi xumun — M., Beiciras mikona, 2001 r
O. Onbrun — OnbiTh 6€3 B3phiBOB — M, Xumus , 1986 r
3. I'pocc, X. Baiicmantens —Xumus mia dro0o3HarenbHbix — JI., Xumusa Jlenunrpaackoe
otneneuue, 1987 r.
I1.A.OpxekoBckuid, B.H. JaBbinoB, H.A. TutoB - TBopuecTBO yyamuxcs Ha IPaKTHUYECKUX
3aHATUAX MO XUMHH.- M., ApkTu, 1999r

Juis1 o0yuarommxcesi:

Ky3ssmenko H.E., Epemun B.B., IlonkoB B.A. Xumus 1 HIKOJIBHUKOB CTaplIMX KJIACCOB M
MOCTYMAOUIMX B By3bl. YueOHoe nocobue. M.: M3narensctBo MockoBckoro ynusepcurera, 2015.
benasun W.10. Pemenue 3a1a4 o xumun. Y4eOHOE MOcoOUe IISTIOCTYAOMIHNX B BY3bl. M., 2000.
JIupgun P.A., Monouko B.A., Auapeesa JI.JI. Xumuueckue CBONCTBa HEOPraHUYECKUX BELIECTB.
VYyebnoe nmocodue. M.: Apramak-Memaua, 2015.

Xumus. IloaroroBka k onumnuaaaMm u sk3ameHam. [locobue mis abutypuentos. lyman A S,
Koxxesunkosa C.B., babepkuna E.I1., [Togxamto3zuna H.A., PXTY um.JI.1. Menneneesa. M., 2010.
Opranuyeckast XUMHS IS yHalUXCs IIKOJ ¢ yIIIyOJeHHBIM H3y4YeHHEeM XUMHUU. YueOHoe mocodue
nox pen. Tpasenst B.®. PXTY um. JI.U. Menneneesa. M., 2011.

Kysemenko H.E., Epemun B.B., [Tonkos B.A. Hauana xumun. Y4yeGHoe mocodue 11 MOCTYMAaoLIINX
B By3bl. M., 2017.

Ceepmiioa H.Jl., Kapramos C.H., Panyruna O.I'. Xumusa. CrnpaBOYHUK AJI IIKOJIBHUKOB U
nocrynatonux B By3sl. M.: Act-Ilpecc, 2016.

KOpogckas M.A., Kypkun A.B. OcHOBBI OpraHiuecKoi XUMUU. Y UeOHUKIS BBICIIEH HIKOIBI, 2-€
3. M.: BUHOM, JlaGopaTtopus 3Hanuit, 2012.

NHurtepHeT-pecypcesr:

bubnmorteka »eKTpOHHBIX HATJISIHBIX M y4eOHbIX TocoOuit www.edu. rt.ruDneKTpoHHbIE TOCOOUS
onommorexn «Kupumn u Medonuit». htpp://www.alhimik.ru

htpp//www./schoolchemistry.by.ru www. 1september.ru htpp//www./school-collection.edu.ru
edu.tatar.ru
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Ipunoxenne 1

YueOHo-KaneHAapHbIi rpaduk rpynnsl 1 roga od0y4enuns

Ne  |lara Dopma Kon-so  [Tema 3ansTus DopMa KOHTPOJIA
MPOBE/ICHUST [TPOBEICHUS3 [HaCOB
3aHSATHUS QHSTHS
BBoanoe 3ansaTue (1 4.)
1 BBoaubIii 1 Beenenue B kypce. JI/p Ne 1. OTtuer I10
MHCTPYKTa «I[Ipuembl pabOThI B XMMUUECKOI 3aII0JIHEHUIO
ko Th. mabopaTopum. mabopaTopHOro
JI/p. [IPOTOKOJIA.
XHMMHYeCKHUil IKCIIepUMeHT U G poBbIe JIAa00paATOPHH.
2 Jlexms. 1 [udposseie garunku. OoME OTBETHI HABOMIPOCHI.
XapPaKTEPUCTHUKH.
3 Jlexuums. 1 [IpuHIUIIB paOOTHI Tecr.
muppoBoir  mabopaTopum  TIO
XUMHUU.
4 I1/p 1 I1/p Ne 1. «udpopas OTtuer 1o
mabopaTopus 1o XUMUK. 3arOTHEHUIO
MabopaTopHOTO
MPOTOKOJIA.
Bona. PacTtBopsbl. 11 4.
5 becena. 1 Boma B npupoge, Oblty u OTBETHI HABOIIPOCHI.
MIPOU3BOJICTBE .
dusnueckue U XUMHUYECKHE
CBOMCTBA.
6 becena. 1 DKecTkocTb u MIPUYHHBI edOTuer 1o
JI/p BOSHUKHOBEHHSI. Crioco0b1 3aII0JIHEHUIO
yCTpaHEHUsI. mabopaTopHOTO
JI/p Ne 2 «Ouncrtka BOABI MPOTOKOJIA.
[IEPErOHKOMN
7 I1/p 1 II/p Ne 2 «Omnpenenenue xecTKOCTHOTUET 1o
BOJIbI U €€ YCTPAHEHHUE. 3aITOJTHCHHTO
MabopaToOpHOTO
MPOTOKOJIA.
8 I1/p 1 I1/p Ne 3 «KoHTpoap kauecTBa BOJbI/OTYET 1o
OreHKa 3arpss3HEHHOCTH BOJIBD». 3aITOJTHCHHTO
MabopaToOpHOTo
MIPOTOKOJIA.
9 I/p 1 I/p Ne 4  «OnpeneneHue OTtuer o
KOHIICHTpAIlUN 3aITOJTHCHHTO
KHCJIOPOJa, PAcTBOPEHHOTO B mabopaTopHOro
BOJIC. MPOTOKOJIA.
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Onpenenenue pH Boab».

10 becena. PactBopsl. PactBopenue. JI/p NeOtuer 1o
JI/p 3 «TemnoBoit 3} eKTRanoIHEHHIO
[pacTBOpEHUs mabopaTopHOro
BEIIECTB B BOJICY. MPOTOKOJIA.
11 JI/p JI/p Ne4, «Hacepimennsie JOTUeT o
HEHACHIIIICHHBIC UBAIOTHEHUIO
[epEChIICHHbIC mabopaTOPHBIX
[PacTBOPHI». [IPOTOKOJIOB.
12 becena. KoHuenTpanms. OTtuer I10
JI/p JI/p Nos. «OrnpeeneHneBanoIHEeHUIO
KOHIICHTPAIIUU COJISTHON KHCIIOTHITa00paTopHOro
KOH/TYKTOMETPUICCKIM MPOTOKOJIA.
TUTPOBAHUEM.
13 [TyOnuunbIe KoJiouniHbIE pacTBOPBI. TBOpueckuii
BBICTYILICHHSL. OTYET.
14 I1/p I1/p Ne 5 «M3yuenue mosoka kak|(OTuer 10
OMYIBCUI. 3aIlOJTHEHHIO
mabopaTopHOTO
MPOTOKOJIA.
15 [TyOnuunbIe PKunkue KpucTaibl. TBOpueckuii
BBICTYTUICHHSL. OTYET.
Oprannyeckue Bemecrsa. 214.
16 Brimonxnenue Kiaccuduxarms [IpoBepounas
3aJaHUA. OpraHMYECKUX BEIIECTB. pabora.
17 becena. M3omepust. ['omonorus. JI/p Ne 6Otuer 10
JI/p «Onpenenenue AJIEMEHTHOT' 0 3all0JHEHHUIO
COCTaBa mabopaToOpHOTO
OpPraHUYeCKUXCOETUHEHHI MPOTOKOJIA.
18 becena. YT1€BOI0PO/IBI. JI/pNe7 |Otuer 10
JI/p «['opeHne mpomnaH- OyTaHOBOW3AMOIHEHHUIO
cMecH U3 3axuranku. M3mepenugnadboparopHoro
TEMIIEPATyPhI C MIOMOIIBO[ITPOTOKOJIA.
maTynKa
TEMIIepaTypbl UTCPMOMETPA)»
19 I1/p I1/p Ne 6 «[Tommyuenue ncoiicTBalOTUET 1o
PTUIICHA 3arOTHEHUIO
imabopaTopHOro
MPOTOKOIA.
20 I1/p I/p Ne 7. «llonyuenne uOTUeT o
CBOWCTBA allETHIICHAY 3arOTHEHUIO
imabopaTopHOro
MPOTOKOIA.
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21 becena. Kucnopoaconepxarue Tecr.
OpraHu4YecKue
COCIMHEHUSI.
22 J1/p JI/p Ne 8,9 «CsoiicTBa OTtuer 10
STHIJIOBOTO CIIHUPTA. 3aIlOJIHEHUIO
TermoBoit  sddexkr  peaknumaboOpaTOPHOro
OKHCIICHHUS 3TaHoJay, «CBOMCTBAPOTOKOIA.
CIIMLEPUHAY.
23 I1/p [I/p Ne 8 «llonyuenne uOTuUer 1o
CBOMCTBA YKCYCHOM KUCJIOTB»  [3AIIOJTHCHHIO
mabopaTopHOTO
MPOTOKOJIA.
24 [TyGmuuanbie Opranudeckue KUciaoThl B TBOpUECKUIOTYET.
BBICTYILICHHSL. UL,
25 I1/p II/p Ne 9 «CpaBHenuil coicTBOTUET 10
YKCYCHOW, IIABEJIEBOM, 3AII0JIHEHUIO
MOJIOYHON WIIMMOHHOW KHCJIOTBI1a00paTOPHOTO
M3yuenue 1504 CBOMCTBIIPOTOKOJIA.
Vcrionp30BaHue JaTYUKY|
oTpeieNICHUS pH CpeIbl,
CpaBHeHUE TeMIeparyp
[1aBJICHUS IUC- u
TPaHCU30MEPOB
KapOOHOBBIX KHCIIOT.
26 Jlexmmst. [IpocThie 1 CIIOKHBIC Tecr.
PUpHI.
27 I1/p I/p N 10 «IlonmyuenneOTuer o
CIOKHOTO  3dupa  peakuueH3aroIHEHUIO
ATePUPUKAIIH. mabopaTopHOTO
[lonyyenue MbUIaY. [IPOTOKOJIA.
28 [TyOmuunbIe JlymucTsie BelIleCTBa BTBOpUYECKHIOTYET.
BBICTYTUICHUSL. napproMepHH, KOCMETHKH,
MOIOIIIUX CPEJCTBAX.
J¢dupnbie macna. Cocras.
29 I1/p IM/p Ne 11. «3BiaeuenngOruer 1o
P(UPHBIX Macen U3BaTIOJIHEHUIO
[PAaCTUTEIBHOTO MabopaToOpHOTO
MPOTOKOJIA.
Matepuana. [lepeunas
MsITa, €JI0BOE MACIIO».
30 becena. CaoiicTBa (peHomna. Tecr.
31 Jlexuus. A3oTcoaep:kaiiue oprannueckue (Tecr.

COEIMHEHUS.
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32 I1/p 1 I1/p Ne 12 «CgoiicTBa aMuHOB 1 [(OTYeT 1o
QHWITTHA 3aIOJTHEHHIO
mabopaTopHOTO
MPOTOKOJIA.
33 Jlekuusi. 1 [TnacTmacchl. TBOpUYECKHIOTYET.
34 [Ty6muanoe 1 BosokHna. TBOpueCcKuii
BBICTYIIJICHUE. OTHYeT.
35 I1/p 1 I1/p Ne 13 Otyer 1o
«Pacrio3HaBaHWe IUTACTMAcC —MBAIOJIHEHUIO
BOJIOKOH. mTabopaTopHOro
MPOTOKOJIA.
36 I1/p 1 I1/p Ne 14. OTtuer o
«nentudukanus 3aIIOJIHEHUIO
OPraHUYECKUXCOCANHEHUI mabopaTopHOro
MPOTOKOJIA.

XuMuYecKue peakiun. Borunciienus mo ypaBHeHusiM XUMU4YECKUX peakuuid. 12 y

37 Jlexms. 1 (OCHOBHBIE IOHSITHUA U OTBETHI HABOMIPOCHI.
3aKOHBI XUMUHU.

38 Brinonnenue 1 Tepmoxumuueckue  ypaBHeHHsPelleHue 3a1au.

YIIPasKHEHUIH. peakumii. TerumoBoit  addexT
[peaKuy.
39 Jlexms. 1 DHEPrus aKTUBALIUH. Pemenue 3ana.
Brinonxnenue
YIIPaKHEHUM.
40 BrinonHenue 1 CKOpOCTb XUMHUYECKOU Pemenue 3agau.
YIIPaXHEHUH. [peaKIu. XHUMHUYECKOE
paBHOBECHE.

41 I1/p 1 I1/p Nels. OTtuer 1o
«OKCIIepUMEHTAIILHOE 3aIlOJTHEHHIO
oIpesiesieHne CKOPOCTHUIa00paTOPHOTO
XUMHUYECKON PEaKIUN». [IPOTOKOJIA.

42 I1/p 1 II/p Ne 16 «M3yuyenne BaustHUs (OTUET 1o
PA3TUYHBIX 3alOJTHEHHIO
(haKTOPOB Ha CKOPOCThPEAKIIUNY [TaA00PATOPHOTO

MPOTOKOJIA.
43 Brimonienue 1 MaccoBas nos. Pemnrenue 3aauq.
YIPaKHEHUH. Brruucnenne W
XUMHUYECKOTO AIIEMEHTa B
COCTMHECHUM.
44 Brimomnenue 1 YcraHoBneHue npocreimenPenienue 3aaauy.
YIPaKHEHHUH. (bopMyIbI BEIIIECTBA 1o
MacCOBBIM

JAOJIAM B3JIEMCHTOB.
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45 BrimonHenue BriBog xummdeckoit (opmynbl |Perienue 3anad.
YIIPaKHEHUM. BEILIECTBA I10
MAaCCOBBIM JIOISIMDJIIEMEHTOB.
46 Jlexius. OTHOCUTEIbHAA IUIOTHOCTh|PEIeHNE 3a1a4.
Breimonxenue ra3oB. I'azoBas
YIIpaKHEHUH. [IOCTOSIHHASL.
A7 Brimonnenue BriBon dopmynbel BemecTBa moPerieHue 3amad.
YIpaKHEHHUH. OTHOCHUTEJIBHOM INIOTHOCTH I'a30R
151 Mmacce (0OBEMY WJIH
KOJIUYECTBY)
MPOJIYKTOB CrOpaHUs
48 Beinosnnenue Pemenue 3ananuit EI'D. IIpoBepouHas
YIIpaKHEHUH. paborTa.

BBeaenue B 0OMoXxumMuio 5 4.

AHaJIN3C)»

49 Jlexnus. buoxuMus Kak Hayka. OTBETHI HABOIIPOCHI.
Vicropust pa3BUTHAOHMOXUMHH.
50 [TyGmuanbIe B3aumocBsI3p OMOXUMUY C 'TBOpUECKHIOTYET
BBICTYIUICHUSL. NPYTUMH HayKaMHu.
51 CemuHapckoe MeTo 16l OMOXUMHYECKHIX CemuHap.
3aHATHE. yicCIe]0BaHUM U uX
XapaKTEePUCTHKA.
52 Jlexys. buoxuMuueckue METO/ 16l T BOPUECKUAOTYET.
MOHHUTOPUHTA
OKpY>Karolen cpeapl.
53 I1/p I1/p Ne 17 Otyer 1o
«/cronp3oBanme (P POBBIXBANOTHEHUIO

JJaTYUKOB B 6I/IOXI/IMI/I‘-ICCKOMJ'Ia60paT0pHOFO

MPOTOKOJIA.

npupoae. 7 4.

XUMHYECKHd COCTAB OPraHU3MOB M

o0Iee mouaTHe 00 Oo0OMeHe BelIeCTB M

JHEPrUM B KUBOH

o4

Jlexins.

TToHsATHE O ITaBHBIX
OMOTEHHBIX DJIEMEHTAX.

OTBeTHI HAaBOITPOCHI.

Makpo- ¥ MHKPODJICMEHTBHI.
3aKOHOMEPHOCTH
pPacIpOCTpaHEHHS JJIEMEHTOB B
KUBOM npupojae. Macitadsbl
oOMEHa  BEIMIECTB B  KHUBOM
pupoe.

55

[TyGmuunbIe

BBICTYIIJICHUS.

[ToTpeOHOCTH OPraHu3MOB
B XUMHYECKUX JIEMEHTAaX.

'TBOpUYECKNI TYET.

56

CemuHapckoe
3aHATHUE.

bHOreoXMMHYECKUl KPyrOBOPOT
BEILECTB B IPUPOJE — OCHOBA
COXpaHEHUs PABHOBECUS
orochepst

Cemunap.
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57 JIekmust.

TInacTuueckue HUOHEPIrEeTUUCCKUE
BCOICCTBA.

OTBETHI HABOIIPOCHI.

58 CemuHapckoe buonornyecku akTuBHBIe|(CeMUHap.
3aHsATHE. COCIMHEHUS, UX POJIb B )KU3HU
UeI0BeKa, JKUBOTHBIX U
pacTeHU.
59 [TyGmuuanbie IIpuponnsie 'TBOpUECKUNOTYET.
BBICTYILICHHSL. CTUMYJISITOPBIL.
60 I1/p I1/p Ne 18 «Beinenenunens yas|OtueT I10
KoderHa. 3aIOJTHCHUIO
KauecTBeHHast peakiusi Ha1abopaTopHOTo
KO(EeHH. [IPOTOKOJIA.
Pemenue 3aganuii EI'J. 3 u.
61 Brinoaxenue Pemenue 3ananuit EI'D [IpoBepouHas
- 63 3aTaHHI. pabora.

PaGora Haa npoekramu 5 4.

64 CamocTosTenbHas
- 68 pabota
[IPOCKTaMH.

HaJq

Pa6ora Haa npoekTamu

3ammTa MpoeKToB.
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Ipunoxenue 2

Y4yeOHo-KkaneHAapHblii rpadguK rpynnsl 2 roaa o0y4eHust

Ne  |lara dopma nposenenus [Kom-so  [Tema 3ansTus Dopma KOHTPOJISI
[IPOBEICHUST  [3aHATHS 4acoB
3aHSATHUS
1. BBoaunoe 3ansitue (1 4.)
1 BBoaubIii 1 Baenenne. OTBETHI HABOIIPOCHI.
MHCTpYKTax o Th.
becena.
2. Beaku. Paciiag u OuocuuTes 0eJ1K0B.9 4.
2 JIexms. 1 benku, ux coctaB. Poib0enkoB B (OTBETHI HABOIIPOCHI.
[OCTPOCHUU u
(yHKIMOHUPOBAHUH
PKUBBIX CUCTEM.
3 JI/p 1 JI/p Ne 1. «Onpenenenue cpenpl [OTuer 10
pacTBOpPOB AMHHOKHCJIOT.3AII0JTHEHUIO
KucnotHbie CBOICTBafTad0paTOPHOTO
amMuHOKMCIOT». JI/p  Ne 2. mporokona.
«Ornpenenenue
M302JIEKTPUIECKON TOUKH
PKEJTATHHAY.
4 Jlexus. 1 [lepBuuHas u BTOpUYHAasi(OTBETHI HABOIIPOCHI.
CTPYKTYpbl OETKOBBIX MOJEKYI.
JloMeHHBIM
TIPUHILIAIL CTPYKTYPHOM
OpraHu3aIK OENKOB.
9) Jlexrmst. 1 Tpetnunas w  4erBepTHUHas|OTBETHl HABOIPOCHI.
CTPYKTYpbI OETKOB.
[Ipenckazanue
[POCTPAHCTBEHHOTO  CTPOEHUS
0OEIKOB UCX 0.1
13 UX IEPBUYHONCTPYKTYPHI.
6 CemuHapckoe 1 Homenknarypa u CemuHap.
BaHsTHE. Kiaccudukanus OeIKoB.
7 Jlexims. 1 Pacmag 6enxoB.
IIporeacomsl.
8 Brimomnenue 1 buocunTes 6enkoB. Ko [IpoBepounas
3agaHuil. 0ETIKOBOTO CHHTE3A. paboTa.
9 I1/p 1 I1/p Ne 1 «Onpenenenue OTuer no
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TEMIIepaTyphl TUJIaBJICHUSA BATIOTHEHUIO
AMUHOKHCIIOT. BiusnuenaboparopHoro
TEMIIEpaTypbl Ha CBOMCTBA [POTOKOJIA.
OCITKOB .
10 I1/p II/p Ne 2 «BnusiHue uzmenenus OTyer 1o
pH Ha cBolicTBa O€IKOB. 3aII0JIHEHUIO
L{BeTHBIE peakiK HAOCIKI. mabopaTopHOro
[IPOTOKOJIA.
®epmenThl 11 4.
11 JIexms. PasHooOpaszue  kartanuTuuecKuOTBETHI HABOIIPOCHI
AQKTUBHBIX  MOJIEKYJ:  DH3HUMBI,
pUO03UMBI, A03UMEI.
Karanutuueckas byHKIMA
OEJIKOB.
12 JIekus Paznnuns B cBoricTBaxXOTBETHI HABOIIPOCHI
(epMEHTOB U  KaTaau3aToOpOR
MHOM IPUPOJIBI.
CrienupuaHOCTH JecTBuUS
(hepMeHTOB.
13 [TyGmuunble Ponp  oTedyecTBEHHBIX Y4YEHBIX/[ BOPUECKUMIOTYET.
BBICTYILJICHUSL. (MLIL. [1aBnos, A.E.
bpaynmreiin, B.A.
DHTreNbrapAT U Jp.) B Pa3BUTHU
PH3UMOJIOTHH.
14 Jlexrusi. [lonstue o cybcrpatHoM  HUOTBETHI HABOIPOCHI.
QIITOCTEPUIECKOM
[IEHTPax B MOJIEKyJIe(epMEHTOB.
15 Jlexrmst. [lonsThe 0 ko(epmeHTax.(OTBETHl HABOIPOCHI.
MHO0>XeCTBEHHbIE dbopmbl
(dhepmMeHTOB u uX
(hyHKIIMOHAITEHOE 3HauYEHUE.
MN3odepmenTsI
TaKTaTAeTHAPOTeHA3kI.
16 [TyOmuunHbIe 3SHaueHUE rccaenoBaHus I BOPUECKUHOTYET.
BBICTYTIJICHUS. MHO>KECTBEHHBIX dopm
(hepMeHTOB a5
MEUITMHBI, TCHETUKH, CEJICKIUH
1 MOHUTOpPWHTA
OKPY’KarOIEH Cpebl.
17 Jlexmus. Mexannsm nencTBrs(OTBETHI HABOIIPOCHI.
(hepMeHTOB. Brusaue
KCEHOOMOTHKOB Ha
AKTUBHOCTH (DEPMEHTOB.
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18 Jlexuusi. 1 Homenknarypa ukinaccudukaiys (OTBEThl HABOIIPOCHI.
(hepMeHTOB.

19 [TyOmuanbIe 1 [IpompbITisIeHHOE TONy4YeHHE W/l BOPUECKUIOTYET.

BBICTYILICHUSL. MPAKTUYECKOE HCIIOIb30BAHNE
(hepMeHTOB.

20 I1/p 1 I1/p Ne 3. OTtuer o
«TepMomabMIIbHOCTh 3aIIOJTHCHHIO
(epMEHTOBY. MabopaToOpHOTO

MPOTOKOJIA.

21 I1/p 1 I1/p Ne 4 «BmussaneOTuer 1o
AKTUBATOPOB W WHTHOUTOPOB HA3AIIOIHEHUIO
pabdoTy mabopaTopHOro
(epMEHTOBY. [POTOKOJIA.

BuTamMuHBI M HEKOTOPBIE APyrue 0M0JI0rMYeCKU AKTHBHbIE cOeIMHeHusI. 6 4.

22 [TyOmuuanbIe 1 VicTopust OTKPBITHS BUTAMUHOB/I BOPYECKHHAOTYET.

BBICTYTUICHUSL. Ponk BUTAMHHOB B IHTaHUU
YeIIOBEKA U )KUBOTHBIX.
ABUTaMHHO3BL,
THITIOBUTAMHUHO3BI,
THITCPBUTAMUHO3BI

23 Jlexys. 1 CooTHomieHre  BUTAaMHUHOB ~ HMOTBETHI HABOIIPOCHI.
KO(hEpPMEHTOB.

Burtamepusi.

24 becena. 1 Knaccudukanms OTBETHI HABOIIPOCHI.
BUTAMHUHOB, HX 3HAUCHUE.

25 Jlexumst. 1 Pa3zHooOpazue OTBETHI HABOIIPOCHI.
OUOIOTMYECKU AKTHBHBIX
COCTUHEHUM.

26 I1/p 1 I1/p Ne 5 «KauecTBeHHasgpeakiust|OTUeT o
Ha BuTamuH A,J[,C». 3aI10JTHEHHIO

imabopaTopHOro
MPOTOKOJIA.

27 I1/p 1 I1/p Ne 6 OTtuer o
«KomnyecTBeHHOE 3aII0JIHEHUIO
oIpeieieHne BUTaMruHa P MabopaToOpHOTO
B 4aey. MPOTOKOJIA.

HyxkJjieMHOBbIE KHCJIOTHI M UX 00MeH. 10 u

28 Jlexnus. 1 Hcropust OTKpbITUSA U M3ydeHUs (OTBETHI HABOIIPOCHI.
HYKJIEMHOBBIX
KHCIIOT, UX XUMAYECKUHCOCTAB.

29 Jlexus. 1 [IyprHOBBIX M TUPUMHUAUHOBBIE (OTBETHI HABOIIPOCHI.

OCHOBAaHU:I.
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30 Jlexmmst. J1e30KCHPHOOHYKIICHHOBA 1OTBETHI HABOMIPOCHI.
KHUCIJIOTA (JIHK) i
[PUOOHYKJIEMHOBAs
kuciora (PHK).

31 Jlexusi. CtpykTypa ¥ QyHKIIUH OTBETHI HABOIIPOCHI.
JTHK.

32 Jlexumst. Mytaruu B JIHK u daktopsl, nxOTBEThl HABOIIPOCHI.
BBI3BIBAIOIIIHE. Penaparnus
ctpykrypsl JJHK u e€ 3nauenue
U1l COXpaHEHUs
BHUJIOB. Hacnencrennnie
3a00JIeBaHHUA.

33 Jlekuusi. PHK, ux knaccuduxanus. OTBeTH HA

BOTIPOCHI.
34 Brimonnenue MexaHuzm ouocuHTte3aPerenue 3amgay.
3aJaHU. (perukanun) JTHK u

PHK.

35 Jlexrusi. OOpatHas TpaHckpuruss U edOTBETHl HABOIPOCHI.
3HAUCHUE IS CYIISCTBOBAHUS
BUPYCOB
Y BHYTPUTCHOMHBIXIIEPECTPOCK.

36 CemuHapckoe ['eHeTHYeCKAsSUHIKCHEPHSI. CemuHap.

3aHsATHE. KnonupoBanue. MonekynsipHas

OHOTEXHOJIOTHSI.

37 I1/p II/p Ne 7 «llonyuenue uOTUeT To!

[PACIIO3HaBaAHUEC HYKJICMHOBBIX
KHCJIOT»

3aTI0JTHEHHUIO
MabopaToOpHOTO
MPOTOKOJIA.

YriieBoabl M UX 00MeH. 6 4.

38 becena. Knaccuduxanms OTBeTbI HAaBOIPOCHI.
YTJIEBOJIOB.
39 becena. DyHKIMN YTIEBOIOB. OTBeTHI Ha
BOTIPOCHI.
40 Jlexus. [ TUKOTIPOTEUHBI KaK OTBeThbI HaBOIIPOCHI.
NeTepMUHAHTHI TPYIIITKPOBH.
41 Jlextms. OOMeH yTIeBOIOB. OTBETHI HA
BOTIPOCHI.
42 Jlexuusi. brocuHTE3 yriieBoI0B. OTBeTHI Ha
BOTIPOCHI.
43 JI/p JI/p Ne 3,4. «lIBetHble peakuuu (OTUET o

Ha Kpaxmai.
«KauecTBeHHbIE  peakUUIl0 HA
MOHO- M IUCaXapubl».

3aNOJTHEHHIO
imabopaTopHOro
MPOTOKOJIA.

Jlunuabl 1 ux 00MeH 8 .
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44 Jlexuusi. 1 OO011as XapaKTEPUCTHKA U OTBeTHI HABOMPOCHI.
KJ1acCU(HUKaLUs JTUTHIOB.
45 Jlexusi. 1 CtpykTypa v QyHKIUH OTBeTHI HABOIMIPOCHI.
STUITH]IOB.
46 JIexms. 1 Ponp nunumoB B moctpoeHun|OTBETHI HABOIPOCHI.
OMOJIOTHYECKIX MeMOpaH.
CtpykTypa u byHKIUN
ITUIONPOTEUHOB.
47 Jlexus. 1 OOMeH xupoB. OxHUpeHHe OTBeThI HABOIIPOCHI.
U ero MPUYHHBIL.
48 JIexms. 1 Bocku. Ctepusl. OTBETHI HABOMPOCHI.
CTepoJibl.
49 Jlexims. Dochomummab. OTBETHl HABOIPOCHI.
50 I1/p 1 I1/p Ne 8. «OGHapyxeHue xupoB [(OTUET 1o
B CEMEHAX MACIMYHBIX KYJbTYp. [3AIIOJTHEHUIO
PacrioznaBanue XHUpPOB.» MabopaTopHOTO
MPOTOKOJIA.
JI/p 1 JI/p Ne 5,6. OTtuer 1o
«Ornpenenexnue TEMIEPATYPHI3ATIOTHEHUIO
[UIaBJICHUST W 3aTBEp/AEBaHUSIA00pPaTOPHOTO
PKHPOB. OMyIBIUPOBAHUEIPOTOKOIIA.
PKHPOBY.
["opMOHBI M MX PoJib B 00MeHe BelecTB7 4.
51 Jlexrms. 1 Knaccudukanus OTBETHI HABOMIPOCHI.
ropMoHOB. CTepouHbIE
TOPMOHBI.
52 Jlexnust. 1 [lentuaHble rOpMOHBL.[OTBETHI HABOIIPOCHI.
Caxapublii quabeT u ero
BUJIBI.
53 Jlexmusi. 1 [Ipoune ropMoHBI, UX CTPYKTYypa/OTBETHI HABOIIPOCHI.
1 MEXaHU3MIECUCTBUA. PUin3nHr-
(hakTOpBI TOPMOHOB.
o4 Jlexumst. 1 HeiiporopMmoHbI OTBeTBI HABOIIPOCHI.
(sH1O0p(UHBI HIHKE(DATHUHBI).
55 Jlexnust. 1 [IpumeneHnue TOPMOHOB BOTBETHI HABOIIPOCHI.
MEIUIIMHE U CEIbCKOM
XO35IUCTBE.
56 I1/p 1 II/p Ne 9 «KauecrBenHsie|OTUeT o
[pEaKIy Ha WHCYITHH. 3aNOJTHEHHIO
MabopaTopHOTO
MPOTOKOJIA.
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57
JI/p

JI/p Ne 7,8 «Peakmus
aJpeHaIMHA c XJIOPHBIM|
Kese3omy. «Peakius
apEHaJIMHA C HOJOM).

OTtuer 1o
3aTI0JIHCHHUIO
MabopaToOpHOTO
MPOTOKOJIA.

B3auMocBsi3b U peryJasinusi oOMeHa BemecTs. [IpodsieMbl 0MOXUMHYECKOH IKOJIOTUM 7 Y.

58 Jlexusi. OO01mue mpeacTaBaeHUs O OTBeTHI HABOIMPOCHI.
B3aMMOCBSI3U OOMEHa BEIIECTB B
KJIETKE.
59 Jlexuys. YpoBuu  perymsiuud  0OMeHa|OTBEThI HABOIPOCHI.
BEILIECTB.
60 Jlexkuus. MexaHu3Mmbl perynaunu ooMeHaOTBEThl HABOIPOCHI.
BEIIIECTB B KJICTKE.
61 Jlexus. AHTHOUMOTHKH MUKPOOOB,|(OTBETHI HABOIIPOCHI.
(UTOHIIUIBI pacteHuii,
TENEProHbl  KMBOTHBIX M HX
BIIMSIHUE HA TIPOIIECCHI
PKU3HEEATEIbHOCTH.
62 Jlexmmst. JKOJIOr0-0MOXUMHUYECKHE OTBETHI HABOITPOCHL.
B3aMMOJCHCTBUSL C  Y4acCTHEM
PA3IUYHBIX
TpYIII OPTaHU3MOB.
63 Jlexnusi. AHTPOIIOTCHHBIE OTBeTHI HA
BOIIPOCHI.
OMOaKTHBHBIE BEUIECTBA U
npoOJIeMbl XHUMUYECKOTO
3arpsi3HeHus: ouocgepsl.
64 [TyOmuunHbIe DKOJIOTHYECKHU 6e3omnacubieKoHpepeHIus.
BHICTYTUICHUSL. CTIIOCOOBI BO3/CHCTBUS HA
pa3nyHble BUABI  KUBOTHBIX,
[pacTeHU 1
MHKpPOOPTaHU3MOB
Pemenne 3apannii EI'J
65, BeinosnHenue Pemenue 3aganuiit EI'D [IpoBepounas
66 3aJaHUA. pabora.
3ammTa NpoeKTHHIX padoT. 2 4.
67, [TyGmuunbIe 3amuTa NPOoeKTHHIXPa0doT. 4. [3alIUTa MIPOEKTOB.
68 BHICTYTUICHUSL.
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Ipunoxenue 3

JlmarHocTrueckuid Marepuall K JOMOJHHUTEIHHOW 00IIeo0pa3oBaTelbHON 00IIepa3BUBAOIIEH MporpaMme «3a
CTpaHULIaMU y4YeOHUKA XUMUN

Jns ocyliecTBieHHsT MTOrOBOM arrectauuu ucnoib3yrorcss KMMBI, conep:kaHue KOTOPBIX OPUEHTUPOBAHO HA
IIPOBEPKY YPOBHS YCBOCHUS 3HAHMI U OMPEIENAeTCS CUCTeMOM TpeOOBaHUM K MOATOTOBKE BHIMTYCKHUKOB IIKOJIBL.
Ota cucreMa MHBapHaHTHA IO OTHOMICHUIO KO BceM aeiictByrommM OIl mo xumuu 1t 061meo0pa3oBaTebHBIX
opranusanuii. 3aJaHus UTOTOBOM aTTECTALIMU BKIIIOYAIOT MaTeprail OCHOBHBIX Pa3eioB Kypca XHUMHUH.
JAuarnocTuueckas padora ajs 10 kiaacca.

Bapuant 1Yacts I

YCTaHOBUTE COOTBETCTBHE MEXAY HA3BaHUEM COCIMHEHUS M 00meill (opMysaoi TOMOJIOTHYECKOTO psina, K
KOTOPOMY OHO MPUHAIJICHKHUT.

HA3BAHUE COE/IMHEHUA OBILIAA DOPMVIIA

A)o6yren-1 1. CnH2n+2

b) nuknonponan 2. CnH2n

B) 6yragunen-1,3 3.CnH2n-2

4.CnH2n-4
3anuinuTe B Ta0NUIly BBIOpaHHbIE U(PBI 1O COOTBETCTBYIOIIUMU OYKBaMHU.
A b B
Ortger:
4K} IPEUI0KEHHOTO HepeyHs BbIOEpUTE JBa  BEILECTBA, KOTOpbIE SIBJISIFOTCSL
CTPYKTYpHBIMH H30Mepamu OyTeHa-1.
1) 6yran; 2) nuknoOyraH; 3) OyTHH-2; 4) oyraauen-1,3; 5) METUILMKIONPONAH. 3alUIIXTE B MMOJIE OTBETA
HOMEpa BBIOPAHHBIX COEIMHEHUH.
OrtBer:

["'oMO10roM METUIIMKIIONIEHTaHa SIBJIIETCS:
METHIIMKIOOyTaH  2) METHJIIMKIOTEKCAH 3 )ITHUIUKIIONEHTAaH 4)METUIICHTaH

E%TB%T:

W3 mpennoskeHHOTro MmepeyHs BEIOEpUTE J1Ba BEIIECTBA, IPH B3aUMOIEHCTBUU KOTOPBIXC pAaCTBOPOM IEepMaHTaHaTa
Kanus Oy/ieT HaOII0JaThCsl U3MEHEHUE OKPACKU PacTBoOpa.

IIUKJIOTeKCaH; 2) OEH30; 3) Tomyou; 4) npoman;  5) mpomwieH. 3anuiMTe B TOJE€ OTBETa HOMepa
BbIOpaHHBIX COEAMHEHUH.

OrtBerT:

BaHI/IHII/ITe B ITOJIC OTBETA HOMepa BI)I6paHHBIX COGHHHGHHﬁ.

OTtBer:
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YCTaHOBUTE COOTBETCTBHE MEXKAY  PEArHpYIONMMH BEIIECTBAMH M OPraHUYECKUM TPOIYKTOM,
KOTOPBII MPEUMYIIIECTBEHHO oOpa3zyercst pu B3aUMO/ICHCTBUHU ITUX
BEIIICCTB. PEATUPYIOIIMNE BEIIECTBA
[TPOJIYKT B3AUMOJIEMCTBUS
A) 6enzon u xmop (AICI3) 1) mpomeH
B) nukionpomnad u BOAOPOA 2) MpomaH

B) 6en3om u xiop (YO) 3) xs10pOEH30I1

I') Tosyos v Bomopoa 4) rekcaxIopIuKIOreKcan

KCHITO

METHJIIMKIIOTEKCaH3aMUIIUTE B TAOIHILY BEIOPaHHBIE IIH(PBI IO COOTBETCTBYIOMMMHU OyKkBamu. OTBET:
A b B T

Toyon B 01HYy cTaAMIO MOXHO MOJIYYUTh U3:

1) rekcana; 2) IMKJIOTeKCaHa, 3) oenzona;  4) denomna;  5) xymopOeH30:1a;
6) METHIILMKIIOreKCaHa.

3anummre B Ta0aMIy BbIOpaHHBbIe HUGPBI

Mertana GoJIbIIIe BCErO COACPIKUTCS B

1) momyTHOM rase 2)cuHTe3-rase 3)npupoaHoM raze  4) HeTH

Otsert:

Yacts 2.

Hanwmmre  ypaBHCHHS — peakIuid, c TIOMOIIIBIO KOTOPBIX MO>KHO OCYIIICCTBHTH
CJICYIOIINE TIPEBPAIICHHS:

H20 KMnO4

(HH) HClI Na t, Cr203 H2S04

CH3-CH2-CH=CH2 — X1 — X2 — X3 — X4 — X5

B ypaBHEHUSAX yKaXUTE CTPYKTYPHBIC (DOPMYIIBI OPraHUISCKUX BEIIECTB.

Onpenenutre MOJNEKYISIpHYIO (OpMYITy ankeHa, €CId H3BEeCTHO, YTO OJHO M TO K€ KOJIUYECTBO €ro,
B3aUMOJICCTBYSI C  Pa3IMUYHBIMU  TaJOT€HOBOJAOpPOJaMH, oOOpa3yeT, COOTBETCTBeHHO, wmm 5,23 T
XJIOPNPOU3BOAHOTO, Wi 8,2 T Opommpon3BoaHoro. CocTaBbTe ypaBHEHHE pEaKIMU OKUCICHHs alKeHa MOJ
JIEHCTBHEM BOJTHOTO pacTBOpa IepMaHTaHaTa KaJIHsl.
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Bapuanr 2

Yacrs |

YCcTaHOBHTE COOTBETCTBHE MEXIYy HA3BaHUEM COCAMHEHUS W OOmIeH (opMysoi roMOJIOTHYECKOTO psiaa, K
KOTOPOMY OHO MPUHAJICHKHT.

HA3BAHUWE COEJJUHEHUA OBUIAA ®OPMVYIJIA

A) OytuH 1. CnH2n+2

b) nukiorekcen 2. CnH2n
B) 6yraguen-1,2 3.CnH2n-2
4. CnH2n-6
3anumnTe B TabIMIly BEIOpaHHBIE U(PHI 10T COOTBETCTBYIONMMHU OykBamMu.OTBET:
A b B
U3 HPEUIOKEHHOTO HEePEYHs BBIOCpHUTE JIBa  BEIECTBA, KOTOpbIE SIBJISTFOTCSI
CTPYKTYPHBIMH M30MEpPaMU T€KCeHa-2:
1) uuKIIOreKcaH; 2) UKI00yTaH; 3) rekcas; 4) rexcen-1;

5) 2,3-quMeTHIIIIeHTeH-2.
3anummTe HoMepa BHIOpaHHBIX coeTMHEeHUI. OTBeT:
Mosekysa nporuHa COAEPKUT aTOMBbI yIIIepoa B CIEIYIOLEM BUAe THOpUIU3aLuu:

1) sp® 2)sp? 3)sp  4)sp usp

E %TBGTZ

W3 npeyiokeHHOro nepeyuHs BbIOepUTe 1Ba BEILIECTBA, KOTOPhIE 00eCBEYMBAIOT

OpOMHYIO BOAY:

oraH; 2) OyraameHn-1,3; 3) 6enzom;  4) tomyon;  5) rekcun-1. 3amummTe B TONE OTBETa HOMEpa
BbIOPAHHBIX COEIMHEHUH.

Ortser:

| |

Y CcTaHOBUTE COOTBETCTBUE MEXKJly PEarHpylOLMMH BEIIECTBAMH U OpPraHMYECKUM

IPOJTYKTOM, KOTOPBIH MPENMYIIECTBEHHO 00pa3yeTcst MPY B3aUMOICHCTBUU STHX BEIIECTB.

PEATUPYIOIIUE BEIIECTBA  ITPOAYKT B3AUMOJEMCTBUSA

A) 3TaH 1 a30THas KKCA0Ta 1) OyTeH

b) aTaH u consiHas kucnora  2) u300yTaH

B) sTan u xnop 3) HUTpOATaH

I') 6yran u AICI3 4) XJIopaTaH

1,2-nuxtopaTaH

B3aMMO/IEIICTBHE HEBO3MOXKHO 3alUIINTe B TAOIUIy BBIOpaHHbIE LU(PHI MOJ COOTBETCTBYIOUIMMH OYKBaMHU.
Ortser:

A b B I

bBeH30:1 B OJTHY CTa/IMI0 MOXKHO TIOJTYYHUTh U3:
1) mMeTaHa; 2) IIUKJIOTeKCaHa; 3) otunena;  4) anerunena; 5) geHona;
6) 6eH3oara HaTpUsI.
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3anummuTe B TaOIUITy BEIOpaHHbIC TH(PHL. OTBET:

Bepubl 11 crienyroiye yTBepKIeHUs?

A. KokcoBaHme-3TO MpoLecc BHICOKOTEMIIEPATYPHOTO HAarpeBaHus yriis 6€3 TOCTYaKUCIOPoaa.

b. Hed s —3T0 cMech yriaeBogopoa0B ¢ OJIM3KON MOJIEKYISIPHONW MacCOi U TEMITepaTypOHKHUIICHHS.

1) BepHO TONIBKO A 2)BepHO TOJIBKO b 3) BepHbI 00a yTBepKaAeHUs 4) 00ayTBEpIKACHUs HE BEPHBI
Ortger:

L]

Yacts 2.
HanwuimuTe ypaBHEHHS PeaKIluii, ¢ TOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTHCIICYIOIIHE TPEBPAICHUS:
KMnO4,H20 KOH,t H2,Ni,t Br2,hv KOH(cnuprt.)C6H5CH3 — X1

- X2 - X3 - X4 - C6H10
B ypaBHeHUSX yKa)KUTe CTPYKTypHBIE (POPMYJIBI OPIraHUYECKUX BEILECTB.
ITpu cxuranuu 2,8 r ra3000pa3HOr0 OPraHUYECKOro BELIECTBA MMEIOLIET0 Pa3BETBIEHHYIO LIENb YIJIEPOJHBIX
aTOMOB, BbLienwiioch 4,48 1 (H. y.) yriekucioro rasa u 3,6 r Boasl. IlnoTHocTs BemjectBa no Bo3ayxy 1,931. B
XOJIe HCCIICZIOBAaHUSI XMMHUYECKMX CBONCTB 3TOrO BEILECTBA YCTAHOBJICHO, YTO IPU €ro B3aUMOJAEHCTBHM C
OpOMOBOIOPOIOM 00pa3yeTCs TPETUIHOE MOHOTAJIOT €HOTIPOU3BOTHOE.
Ha ocHOBaHMHM JaHHBIX YCIIOBHS 3a1aHUSL:
NPOU3BEIUTE HEOOXOAUMBIE BEIYMCIICHHUS;
YCTaHOBHUTE MOJIEKYJISIPHYIO (hOPMYITy HCXOJHOI'O OPraHMUYECKOI0 BEILECTBA;
COCTaBbTE CTPYKTYPHYIO (POPMYITY STOTO BEIECTBA, KOTOpAsk OJHO3HAYHO OTPaXKaeT MOPSAIOK CBSI3U aTOMOB B €T0
MOJIEKYJIE;
HANWIINTE YpaBHEHUE PEaKIIMU STOTO BEIIECTBA C OPOMOBOOPOIOM.
Bapuant 3.Yacrs |
YCTaHOBUTE COOTBETCTBHE MEXKIYy HA3BaHHUEM COCIUHEHHS U 00meid (opMynol TOMOJOTHYECKOTO psAna, K
KOTOPOMY OHO NPUHA]IEKHUT.
HA3BAHUE COEJIMHEHMA OBUIAA DOPMVIIA
A) Oyrtan 1.CnH2n+2
b) 6ytun-1 2. CnH2n

B) nuknorexcan 3.CnH2n-2

4. CnH2n-6

3anuiuTe B TaOIUIy BRIOpaHHBIE TG PHI IO/ COOTBETCTBYIOIMME OykBamu.OTBET:
A b B

[{ric-TpaHCc-u30MepHst BO3MOYKHA JIJISL:
1) rekcena-2; 2) o6ytuna-1; 3) 2,3-muMeTHIIICHTaHA, 4) 2,3-numeTnsbyTeHa-2;
5) 1,3-muMeTHIIIKIIO0 yaH.
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3anummuTe HoMepa BEIOpaHHBIX coennHeHn. OTBET:

HTda1TOMDbI yIJITPO/d B CJICA yTOLITM BUACT TMOPMNSdli.

Momeryma ToTyoTa ComepK
1) sp® 2)sp? 3)sp  4)sp? usp®

Ortger:
[ana cxema npeBpaiieHuii: X Y
C2 H5 Br — C 4H10 — CH3 COOH

Omnpenenure BeniectBa X u Y.
NaOH(Bozn. p-p);  2) NaOH(cm. p-p); 3) Na; 4) 02; 5) CuO. 3anumure B Tabauiy HOMepa BHIOPAHHBIX
BEIECTB 110/l COOTBETCTBYIOUMY OykBamu. OTBET:

X Y

YCTaHOBUTE COOTBETCTBHE MEXKIY pPEarupyrollMMH BEIIECTBAMA M OPraHMYECKHUM MPOAYKTOM, KOTOPBIHA
IPEUMYLIECTBEHHO 00pa3yeTcs PU B3aUMOJICHCTBUM ITHUX BEIECTB.

PEATUPVYIOIIUE BEIIIECTBA  ITPOJIYKT B3AMMOJIEMCTBUS

A) mponad u 6pom 1) 1-6pommponan

B) nuxmonpomnan u 6pom 2) 2-6pomrporan

B) mporien u 6pomuas Boga 3) 1,3-mubpomipomnan

I') mponuu 1 6pomHuas Boga 4) 1,2-nqubpommponan

1,2-mubpomnponeH

OpoMuumKIoNpona 3anuIuTe B TaOIHILy BRIOpaHHbBIE IIM(PHI 0] COOTBETCTBYONMMH OykBamMu.OTBET:

A b B I

JI71st TOSTyO1a CpaBeIMBBI YTBEPIKICHUSL:

1) roprouwuii ras; 2) Bce aTOMBI yIIIepo/a HAXOAATCS B SP>-THOpUM3AINK;  3) OKHUCIISIETCSI
NIepMaHTaHATOM KaJMs NpU HarpeBanuu;  4) 0ojee XMMUYECKH  aKTUBEH, yeM  OeH30;
5) momumepusyercs; 6) He oOeciiBeunBaeT OpOMHYIO Boay.OTBET:

Paznenenne netu Ha Pppakiuu B mporecce peKTUPUKAIMY OITPEAETIICTCAPA3TNYUIMHU B

1) Temmiepatype KUMICHUS BELIECTB  2) CTPOCHUH BEIIECTB 3 )XMMHUUECKMXCBONCTBAX BEllecTB  4) MJIOTHOCTHU
BEIIIECTB

Ortser:

Yacrb 2.
Hanummre ypaBHEHUS PEeaKIii, ¢ MOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTHCIICTYIOIINE TIPEBPAIICHUS:
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Br2,ceer Br2,ceer KOH(cmmupr.) KMnO4,H20X1 — 2-OpomMmpornan—2,3-TUMETUIOyTaH —
X2 — X3 — X4

B ypaBHeHUSX yKa)XHUTe CTPYKTYpHBIE (POPMYJIIBI OPTaHHUECKUX BELIECTB.

9 . Ilpu cropanmu 10,5 r opranuueckoro BemecTBa nmoayuywin 16,8 i yriekucnoro rasza(s.y.) u 13,5 r Bogsl
[TnoTHOCTB MapoB 3TOrO BemecTna (H.y.) coctasiser 1,875 r/m.

W3BecTHO, YTO B pe3ynbTaTe MPUCOCTUHEHHS XJIOPOBOJIOPOJA K 3TOMY BEUIECTBY 00pa3yeTcs TOJIBKO OJIHO
MOHOXJIOPIIPOU3BOTHOE.

Ha ocHOBaHMM JaHHBIX YCIIOBHSI 3aaHUS:

MPOU3BEINUTE BBIYMCICHUS, HEOOXOAWMBIE ISl YCTAaHOBJICHHUS MOJICKYJSIPHOH  (OPMYJIBI  OPraHMYeCcKOro
BEILIECTBA;

3aMUIIATE MOJICKYIISIPHYIO (hOPMYITy UCXOAHOTO OPraHMYECKOTO BEUIECTBA;

COCTaBbTE CTPYKTYPHYIO (POPMYILy 3TOTO BEIIECTBA, KOTOPAask OJJHO3HAYHO OTPAXKACTIIOPSAOK CBS3H aTOMOB B €T0O
MOJIEKYJIE;

HAIUIIUTE YPaBHEHHUE PEAKIIMH 3TOTO BEIIECTBA C XJIOPOBOIOPOIOM.

Bapmuanr 4

Yacrs |

. YCTaHOBUTE COOTBETCTBHE MEXIy Ha3BaHHWEM COEIUHEHUS M 001eil (popMysnoil TOMOIOTUYECKOTO psaa, K
KOTOPOMY OHO NPUHAJICKHUT.

HA3BAHUWE COEAMHEHUA KJIACC (I'PYIIITA) OPTAHUYECKUX

COEJIMHEHUI

A) neHTaHOH-3 1) yrieBoaOpOIbI

b) menrtanon-32) ogHOAaTOMHbBIE CHHUPTHI

B) Tonyon 3) MHOTOATOMHBIE CITHPTBI

4) KeTOHBI
3anummre B TaOIHILy BHIOpAaHHBIE U PHI TI0J] COOTBETCTBYIOMMMH OyKBamMu.OTBET:
A b B

W3 npe1yioskeHHOTO TIepeyuHs BRIOSPHUTE JIBa BEIIECTBA, KOTOPBIE SIBIISIOTCS H30MEPAMUTEKCHHA-2:

1) rexcaauen-2,4; 2) 2-MeTUIOyTEH-2; 3) 3-metmOyTHH-1; 4) NUKIOTeKCeH; 5) rekceH-2.3amuInnTe HoMepa
BBIOPAHHBIX COCTMHEHHI.

OrtBer:

Momexyra OeH30Ima COAEpRUT aTOMBI YTIIEPUA B CIEAYIOIIEM BUAE THOPHI3aIm:
sp>  2)sp? 3)sp 4)sp mspd

OTBeT:

AJnkeH oOpazyercs B pe3yjbTaTe:

B3auMoJieiicTBus 1,2-mnOpoMOyTaHa c MarHHEM;

JETUIPOLUKIIN3ALUN TeKCaHa;

MOJIHOTO TMJIPUPOBAHUS AIKMHA;

B3anMoJieiicTBus 1-6pomMOyTaHa co CIMPTOBBIM PACTBOPOM IIENOUH;

B3aUMO/IeHCTBHS 2-OpoMOyTaHa ¢ BOJHBIM PACTBOPOM HIETOYH. 3aUIIIATE HOMEpa BEIOPAHHBIX OTBETOB.
Ortsert:
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YCcTaHOBUTE COOTBETCTBHE MEKIY Ha3BaHHEM BEIECTBA M MPOIAYKTOM, KOTOPHIH MPEUMYIIIECTBEHHO 00pa3yercs
IpY B3aUMOJICHCTBHUHU 3TOT0 BEMIECTBA C H30BITKOM OPOMOBOIOPO/IA.

HA3BAHUWE BEHIECTBA TIPOAYKT PEAKIIMN

A) mpories 1) CH3—-CH2-CH2-CH2-Br

B) nuknonpomnan 2) CH3—-CH2-CH(Br)-CH3

B) nporun  3) CH3-CH2-CH2-Br

I') 6yren-1  4) CH3-CH(Br)-CH3

CH3-CBr2-CH3

CH3-CH2-CHBr2

3anuimre B TaOIUIy BEIOpaHHBIE U PHI 10 COOTBETCTBYIOIUME OykBaMu.OTBET:
A b B r

AL[GTI/IJIGH B OJHY CTaAUI0 MOKHO IIOJIYUUTH U3:

1) 6yrana; 2) MeTaHa; 3) stunena; 4)staHaus;  5) kapOun Kanbiws;, 6) 3TaHOJA. 3alUINNTEe HOMEpa
BBIOpaHHBIX COCAMHCHU.
Ortger:

Bepus! 11 crienytomue cyxaeHus?

A. PudopmMuHT HEPTETIPOIYKTOB MIPOBOJIAT C LENBIO YBEITHUSHHS I€TOHAITMOHHOWCTOUKOCTH OCH3HHA.

Bb. OcHOBHBIM NPUPOAHBIM HCTOYHUKOM METaHa SIBJIICTCS IPUPOIHBIN Ta3

1) BepHo Tonbko A 2)BepHO TOJIBKO b 3) BepHbI 00a yTBepKaAeHUS 4) 00ayTBEepKACHUS HE BEPHbI
Ortser:

L]

Yacts 2.

HanwmmTe ypaBHeHHS peaklnid, ¢ TOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBUTHCIIEAYIOIINE TPEBPAIICHUS:

KMnO4, KOH CH3COONa — CH4 — X1— CeH6 — X2 - C6H5COOK

B ypaBHEHUAX yKakuTe CTPYKTYpHbIE (POPMYJIbI OPraHUYECKHX BEIIECTB.

VYTrneBoopo/] HEUKIMYECKOro CTpoeHusl Maccoit 8,4 T pearupyeTr ¢ BOJOPOJOM B OJHY CTaJUI0 U CHOCOOEH
IPUCOEAUHUTD 3,36 11 (H.y.) BOJIOPO/A B IPUCYTCTBUU KaTalu3aTopa.

N3BecTHO, YTO B pe3yibTaTe MPUCOSAMHEHHUs OPOMOBOIOPOJAa K 3TOMY YIJIEBOAOPOAYOOpazyeTcs TOIbKO OJHO
OpOMIIPOU3BOHOE.

Ha ocHOBaHMM TaHHBIX YCIIOBHS 33aHUSL:

NPOM3BEANTE BBIUYMCIICHUS, HEOOXOMWUMBIC ISl  YCTAHOBIICHHS MOJICKYJSIPHOW  (OPMYJIBI  OPraHHUYECKOTO
BEILIECTBA;

3aMTUIIUTE MOJIEKYISIPHYIO (DOPMYITY HCXOHOTO OPTaHHMYECKOTO BEIIECTBA;

COCTaBbTE CTPYKTYPHYIO (POPMYILy 3TOTO BEIIECTBA, KOTOPasi OJJHO3HAYHO OTPAKACTIIOPSIOK CBSI3H ATOMOB B €r0
MOJIEKYIIE;

HaMMIINTE YpaBHEHUE PEaKLIUU 3TOrO BELIECTBA C OPOMOBOIOPOIOM.
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KJ/IIO4YHN

YACTh 1
1 BapuaHT 2-BapuaHT 3-BapuaHT 4-BapuaHT
1 A-2 A-3 A-1 A-4
b-2 b-3 b-3 b-2
B-3 B-3 B-2 B-1
2 25 14 15 14
3 3 4 4 2
4 35 25 34 14
5 A-3 A-3 A-2 A-4
b-2 b-6 b-3 b-3
B-4 B-4 B-4 B-5
[-6 [-2 -5 -2
6 356 246 346 235
7 3 1 1 3

Kpurepnn ouenuBanusi.
YacTts 1 .3a mpaBuiIbHBIN OTBET Ha Kaxa0€ U3 3aganui 1-4, 7 craButcs 1 6ain
3a mpaBWIBHBIN OTBET B 33J]aHUSIX 5-6 cTaBUTCS 2 6alia; eciiy JOoMylleHa o/iHa omuoka, — 1
Oayt; 3a HeBepHBIH oTBeT (Oojee omHOM ommOKkM) wmiau ero orcyrcrBue — 0 Oamio. Yacte Il.3amanue 8
OILICHUBAETCA B 5 0aJIOB.
3anmanue 9 onenuBaercs B 4 6aymna. Kpurepun orieHUBaHUsI.
«5» - 18-17 6anmnos; «4» - 13-16 6amios; «3» - 12-9 6amnos; «2» - 8 u MeHee OaIOB.
OneHka 5 -BBICOKUN YPOBEHb
Ouenka 3 u 4 -cpeqHuil YpOBEHb
OneHka 2 - HU3KUI YpOBEHb

40



