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[NOACHUTEJIBHAA 3AITNCKA.

B oOydyenum xumuu OOJbIIOE 3HAUYEHHE HMEET OSKCIEPUMEHT. AHaIM3upys
pe3yabTaThl MPOBENEHHBIX OIBITOB, YYallHecs YOeXJaloTcs B TOM, YTO T€ WJIA HHBIC
TEOPETUYECKHE IPEACTABICHUS COOTBETCTBYIOT WJIM IPOTUBOpPEYAT PEAJbHOCTH. TOJIBKO
OCYILECTBIISASL XMMHMUYECKUH SKCIEPUMEHT MOXHO IPOBEPUTH JOCTOBEPHOCTH IIPOTHO30B,
CIEJIaHHBIX Ha OCHOBaHUM Teopuu. OOyUasch MO JOMOJHUTEILHON 00111e00pa3oBaTeIbHON
nporpaMmme «3a CTpaHHWIlaMU y4eOHUKAa XMMHH», B TIPOLIECCE IKCIEPUMEHTAIBHOU pabOThI
yydaiecs: IpuoOpeTaroT OIBIT IO3HAHMSI PEAJbHOCTH, SIBISIOLIUMICS BaXHBIM 3TalloM
dbopMupoBaHHS Y HUX YOEKICHHH, KOTOpBIE, B CBOIO OYEpEIb, COCTABJIAIOT OCHOBY
HayyHOro MupoBO33peHHs. KoiauuecTBEHHblE HAKCHEPUMEHTHI IO3BOJSAT  IOJIYy4aTh
JOCTOBEPHYI0 MH(OPMALMIO O MPOTEKAaHWM TEX WM HHBIX XMMMUYECKHUX Ipoleccax, O
cBOlicTBax BemiecTB. Ha OCHOBE MONyYEHHBIX IKCHEPUMEHTAJIbHBIX JTAHHBIX OOydaeMble
CMOTYT  CaMOCTOSTEIBHO  JieNaTh  BBIBOABI, 0000IIaThb  pe3ylbTaThl,  BBISBIATH
3aKOHOMEPHOCTH, YTO OJHO3HAuHO OyJIeT CHocOOCTBOBAaTh IOBBIIMIEHUIO MOTHUBALUU
00y4eHHS IIKOJILHUKOB.

JlononuuTtensHas — 00meoOpa3oBaTenpHas 001epa3BUBaIOIIAs
mporpaMMa «3a CTpaHHLAMU y4yeOHHMKA XMMHMM» pealu3yercs B pamMKax paboThbl
enTpa «Touka pocTay.

HopmaTuBHbIe OCHOBAHMS IS CO3aHUS JOTOJIHUTEIBHOM
o0rmieo6pa3oBaTenbHOI (001Iepa3BUBAOIIEH ) TPOrpaMMBbI:

1. [omosHuTtensHas pasBuBaromias mnporpamma PenepanbHbIi 3aKOH OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanumn» (nanee — D3).

2. ®enepanbubiii 3ak0H Poccuiickoit @enepanuu ot 14.07.2022 Ne 295-®3 «O
BHeCCHMH wu3MeHeHMid B DenepanbHbiii 3akoH «OO0 oOpazoBanuu B Poccmiickoit
denepanuny.

3. ®enepanbHbiii 3ak0H Poccuiickoit @enepariuu ot 24.07.1998 Ne 124-D3 «O06
OCHOBHBIX TapaHTHsIX TpaB pebenka B Poccuiickoit denepamumy» (B pepakiuu 2013 r.).

4. Konnenmms pa3ButHs TOMOJHUTEIBHOTO 00pazoBanus aeteit g0 2030 roxa,
yTBepxKJeHHas pacnopsbkeHuem lIpaBurenbctBa Poccuiickoin ®@enepauun ot 31 maprta
2022 r. Ne 678-p.

5. Vka3 Ilpesunenra Poccuiickoit ®enepannu ot 21.07.2020 Ne 474 «O
HaIlMOHAIBHBIX HeJsIX pa3Butus Poccuiickoit @enepanun Ha nepuoa 10 2030 rogay.

6. Vka3 Ilpesunenta Poccuiickoit @eneparmu ot 09.11.2022 Ne 809 «O06
yTBepkieHUH OCHOB TOCYAAPCTBEHHON NOJUTUKH IO COXPAHEHUI0 U YKPEIUICHUIO
TPaJAULIMOHHBIX POCCUNCKHUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEW.

7. llocranoBnenue ['1aBHOTO TOCYIapCTBEHHOTO caHuTapHOro Bpaua PO ot 28 ceHTs6ps
2020 r. Ne 28 «O6 yrBepxkaenun canutapubix npasui CII 2.4.3648-20 «CanutapHo-
AMUAEMUOJIOTHYECKHe TpeOOBaHMS K OPraHU3aIMsIM BOCIIUTAHUS U 00y4eHUs, OT/bIXa U
03JI0pOBJICHUs eTeil U MoJoaexku» (nanee — CanlluH).

8.  Ilocranosnenue ['maBHOro rocygapcTBeHHOTO caHUTapHoro Bpaya P® ot 28
suBapst 2021 r, Ne 2 «O0 yTBep»A€HUN CAaHUTAPHBIX IPABUI U HOPM.

9.  Ilocranosnenue IlpaButensctBa Poccuiickoit @enepannn ot 11.10.2023 Ne
1678 «O06 yrBepxkaeHun IlpaBun npuMEHEHHs] OpPraHU3ALMSIMH, OCYIIECTBISIFOIINMHU
o0pa3oBaTeNbHYI0  JCSATENBHOCTh,  DJIEKTPOHHOTO  OOydYeHHUs,  JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTHIA MPH pean3anu 00pa30BaTENbHBIX TPOTPAMM».

10. Ilpuxkaz MuHucTepcTBa TpyJa M COLMalIbHOM 3amMThl Poccuiickoin
@eneparun ot 05.05.2018 Ne 298 «O6 yrBepkIeHHU NPO(ECCHOHANBHOTO CTaHIapTa
«[lemaror TOMOTHUTENLHOTO 00Pa30BaHUS JETEH U B3POCIIBIX).

11. Ilpuxa3z MunucrepctBa npocsemenus Poccuiickoit @enepanuu ot 27 urons
2022 1. Ne 629 «0OO6 yrBepxkaenun Ilopsaka opraHu3anMd M OCYILECTBIICHUS
00pa3oBaTeNbHOM  NEATENHbHOCTH MO  JOMOJHUTENBHBIM  0O0IIe00pa3oBaTeIbHBIM
nporpammam» (nanee — Ilopsaok).



12. Ilpukaz MunucrepctBa mpoceuieHust Poccuiickoit @expepanuu 0T
03.09.2019 Ne 467 «O6 yrBepxkaenuu LleneBoit Moieny pa3BUTUSL PETUOHAIBHBIX CHCTEM
JIOTIOJTHUTEIHHOTO 00pa30BaHUs ACTEI.

13. [Ipukas MunHHucTepcTBa HayKH W BbIcHIero oOpa3zoBanuss PO wu
MunucreperBa npocsemenust PO ot 5 asrycra 2020 r. Ne 882/391 «O6 yrBepkaeHuu
[Topsinka opraHm3aniii ¥ OCYLIECTBICHHSI 00pa30BaTEIbHON NEATEIBHOCTH MPU CETEBOU
(bopme peanuzanuy 00pa30BaTENBHBIX IPOTPAMMY).

YcraB MAOY «Manuaxckas COLLD.

JononuurtensHas obiieoOpazoBaTenbHas (oOmiepa3BuBaroiias) nmporpamma

«3a CTpaHULAMU yueOHUKa XUMUN» COCTaBJICHA Ha OCHOBE:
Metonuueckoro mnocoous
«Peanmmszanus o0Opa3oBaTeIbHbIX IIporpamMmm €CTECTBEHHOHAYYHOHU u

TEXHOJIOTUYECKOW HAIPaBJIEHHOCTEHW MO XMMHH C MCIIOJIb30BaHHEM 00OpYyJIOBaHUS IIEHTpa
«Touxka pocta» I1. . becrianos M.B. JlopodeeB. Mocksa, 2021;

[IporpamMmsbl 371€KTUBHBIX KypcoB. Xumus npodunabHoe o0ydenue 10-11 kmace — M,
Hpoda 2006 r.; Paboueit mporpaMMbl 10 BHEYPOUHOU EATETLHOCTH «XHUMHUS U KU3HBY C
WCIIOJIb30BaHUEM O00O0pyIOBaHUS TOYKH pocrta s ydammxcs 10-11 xmaccoB Ha 2021-
2022 y4. roa  YIBSIHOBCKOTOAaBTOHOMHOTO  OOIIE00pa30BaTeIbHOTO  yUPEKICHUS
«YnbsHoBcKkass COLL»; Paboyeil mporpaMmbl BHEYPOUHOH eATENbHOCTH 10 XuMuu B 10 -
11 knaccax «MHOTOIMKass XUMUS» C UCTIOJIb30BaHHEM oOopynoBanus «Touka Poctam»

HamnpaBnenHnocTs JTOTIOJIHUTEIHLHOMN 00111€00pa30BaTEIHLHON 0011Iepa3BUBAOIICH
IIPOrpamMMBL.
HanpasieHHocTb NPOrpaMMBeI:
€CTeCTBEHHOHAYYHASI.

XapakTepucTUKa 00y4alomuXxcs Mo MporpamMmme.
JlaHHas mporpaMma OpHMEHTHpPOBaHA Jis IeTei B Bo3pacTe 16 - 18 neT. 3ansTtusg npoBoaaTcs
B TIpyIIe, codyerass MNPUHIUI TPYNIOBOrOo OOyYeHUsS C HWHAMBUAYAJIBHBIM IOIXOJIOM.
VYcnoBus Habopa nmered: TPUHUMAIOTCA BCe JKenaromwue. HamomHseMocTsh B Trpyrie
cocrapysier 10-15 denmosek. IIporpamma mpeamnosiaraer OCBOE€HHWE BUIIOB ACSATEILHOCTH B
COOTBETCTBUU C IICUXOJOTHYECKUMH 0COOEHHOCTSAMU BO3pacTa ajpecaTa nporpamMmmel.
AKTyalIbHOCTb U MeJaroruyeckas 1eecoo0pa3HoCTh MPOrpamMmel.

AKTYaJbHOCTh TIPOTPAaMMBI B TOM, 4YTO OHA CO3/aeT YCIOBHS JUIS COLHAJIBHOTO,
KyJIbTYPHOTO M MpPO(ECCHOHAIBHOTO CaMOOIPEICICHHs, TBOPYECKOH caMopealn3aiyu
JUYHOCTH peO&HKa, (OPMUPOBAHUS XHUMHUYECKOMIPAMOTHOCTH; B CO3JaHUM MaJbIX |
OO0JIBIINX TIPOEKTOB, OCHOBAHHBIX Ha MHTEpEcax M MOTPEOHOCTSIX pedsAT, HAIpaBJICHHBIX HA
BOBJICUCHHE BIKCIIEPUMEHTAIBHYIO JESTEIBHOCTD, MO3BOJISIONIYIO MOIY4aTh JOCTOBEPHYIO
MH(OPMAIIHIO O MPOTEKAHUH TEX WJIM MHBIX XUMHYECKUX MTPOIECCOB, O CBOWCTBAX BELIECTB.
3HaHUS U yMEHUs, HEOOXOIUMbIE JJISi OpPraHU3alUKU MCCIeI0BaTEeIbCKON JEATEIbHOCTH, B
OyIymieM CTaHyT OCHOBOH JUISi OpPraHU3alMy HayYHO- UCCIIEIOBATENIBCKON NESITEIFHOCTH B
BYy3aX, KOJJIE/DKaX, TEXHUKyMax | Jp.

Ilegarornyeckas nejiecooopasHoCThb.
[Iporpamma mo3BOJISIET CBS3aTh B €AMHOE IIEJIO€ YPOUHYIO M BHEYPOUHYIO JEATEIBHOCTb.
JlaHHasi JOMONHUTENbHAs o0meoOpazoBaTenbHas (oOliepa3BUBaroIias) MnporpamMma Jaetr
BO3MOJKHOCTB:JJISl  PACIIUPEHUs] COAEP)KaHUS ULIKOJBHOIO XHMHYECKOro 00pa3oBaHus,
MI03BOJISICT U3YYUTh BEIECTBA HA 00Jiee BHICOKOM YPOBHE;
JUTS1 TIOBBIILICHUS [T03HABATEIBHON aKTUBHOCTH 00YYAIOLIUXCS B €CTECTBEHHO- HAYUYHOU
o0nacTH; Ui pa3BUTHS TMYHOCTH peOEHKa B mporiecce 00ydeHUs: XUMUH, €ro
crniocoOHOCTeH, (hOpMUPOBAHUS U YIOBIETBOPEHUS COLIMAJIbHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH, pa3BUBaeT JH0003HATEILHOCTh U TBOPUECKHE CICOOHOCTH
y4amuxcs, CTUMYIUPYET K CaMOCTOSTEIbHOMY MOMCKY HOBBIX METO/I0B M CIIOCOO0B
aHaJMn3a;
- ans paboThl ¢ OJapEHHBIMH IIKOJIBHUKAMH, OPTaHU3AIMH MX Pa3BUTHS B Pa3IMYHBIX
oOnacTsax 00pa30BaTENbHOM, TBOPUECKOM AEATEIbHOCTH.

OcHOBHBIE 0CO0CHHOCTH TPOTPaMMBblI.
3



HoBu3na pononHuTeNnbHOM 00meoOpa3oBaTenbHONM (00IIepa3BUBaIONIC) MPOrpPaMMBbI
COCTOUT B JIMYHOCTHO-OPHEHTUPOBAHHOM OOYYEHHWH, B CO3JaHUM IS KaXKIOTO
oOyyaromierocsi BcexX YCIOBHH Juis HauOoJiee IMOJHOTO PACKPBITUS M PEaH3alMH €ro
CIOCOOHOCTEH M 3aK/II0YaeTcss B BO3MOXXHOCTH HM3Y4YEHHUS YYalIMMHCS HOBBIX TEM, He
paccMaTpUBaeMBbIX MPOrpaMMON TpeAMeTa, BOBJCUCHHE OOyJaromuxcs B IPOEKTHO-
HCCIIEIOBATENILCKYIO  ACATENBHOCTh C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHA.
TpaauumonHOE MIKOIBHOE 000PYJOBAHNE H3-32 OTPAHUYCHUSI TEXHUIECKUX BO3MOKHOCTEH
HE TO3BOJISIET MMPOBOJUTH MHOTHE KOJIMYECTBEHHBIE HccinenoBanus. [[pumenenne nudpoBbix
na0opaToprii  TOJHOCTBIO MEHSET METOIAWKY M  COJAEP)KaHHUE AKCIEPHUMEHTAIBHOM
NEATeNbHOCTH W pEelIaeT BBINICTIepeYrCIeHHy0 mpobieMy. Lupokuii criekTp HaTYNKOB
MO3BOJISIET YYAIIUMCSl 3HAKOMHUTHCS C TapaMeTpaMH XUMHUYECKOTO SKCIIEPUMEHTA HE TOJIBKO
Ha Ka4eCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE . Lludposas maboparopus mo3BoJsieT
BECTH JTUTEIBHBIA SKCIEPUMEHT JaXke B OTCYTCTBHE JKCIEPUMEHTATOpa, a 4acToTa HX
M3MEPEHUH HETOIBJIACTHA YEIOBEUECKOMY BOCIPHUSTHIO .

O1auyuTebHbIe OCOOEHHOCTH AAHHOI JOTIOJTHUTEIbHOT
o0meo0pa3oBaTebHON (00lIepa3BUBaOIIeiil) NMPOrpaMMbl OT YK€ CYILIECTBYIOIIHNX
00pa30BaTeNIbHBIX IPOrPAMM.

[Ipu pa3paboTke MporpamMMBbl aKIEHT JeNaics Ha BOMPOCHL, KOTOphIe B 0a30BOM Kypce
XAMHUU CPETHEH MIKOJIBI pacCMaTpPUBAIOTCS HEJOCTATOYHO TTOJTHO WIJIM HE PAacCMaTpPUBAIOTCS
coBceM.OTHUM W3 OCHOBHBIX TPHWHIMIIOB TOCTPOCHUSI MPOTPAMMBI SIBJISICTCS TPUHITAIT
TOCTYITHOCTH. DKCIIEPUMEHTANBHBIC JaHHBIC, TOJTYYEeHHBIC yJalTUMUCS TPH BBITIOJHEHUU
KOJIMYECTBEHHBIX OTBITOB, C TPHMEHEHHEM IH(PPOBBIX HW3MEPHUTENBHBIX TMPHOOPOB,
MO3BOJISTIOT YYAIIUMCSI CAMOCTOSTENLHO JIETIaTh BHIBOIBI, BBISIBIISITh 3aKOHOMEPHOCTH.

C moMoImp 3TOro Meroaa oOydaromue TOJy4aT BO3MOXKHOCTH TIPOSIBUTH U
YCOBEPIIEHCTBOBAaTh AHAINTHYECKUE W OLIEHOYHbIC HAaBBIKM, HAy4uThCsl paboOTaTh B
KOMaH/ie, IPUMEHATh Ha IPAKTUKE TEOPETUYECKUI MaTepHal.

B mpouecce (opmupoBaHUS SKCIEPUMEHTANBbHBIX YMEHUH ydeHMK oOyuaercs
IIPEJCTaBIATh HH(OPMAIHMIO 00 UCCIIEI0BAaHUU B YETHIPEX BUIAX:

B BepOAJbHOM: ONHMCHIBATh IKCIIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb IKCIIEPHMEHTA,
(buKCHUpOBaTh BHUMaHKUE Ha U3MEPSIEMbIX BEIMUMHAX, TEPMHUHOJIOTHUH;

B TaOJMYHOM: 3aIOJIHATH TaOIUILbl JaHHBIX, JIEKAIUX B OCHOBE MOCTPOEHUATpapUKoB (IIpu
9TOM Y YYalIUXCs BO3HUKAET NEPBUYHOE MPECTABICHUE O MacITabax BEJIUUYMUH);

B rpa)u4eckoM: CTPOUTh TpaUKH MO TAOJIMYHBIM JAHHBIM, YTO JAET BO3MOXHOCTH IIe-
pexoJia K BBIIBIKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX]y BeITMUYMHAMU (IIPU 3TOM
YUUTEIb NOKa3bIBAET PEUMYILECTBO B BU3yAJIN3aLUN 3aBUCUMOCTEH MEX 1y BeJIU- YMHAMU,
HarJsiIHOCTh U MHOTOMEPHOCTb);

B BHUJE MaTeMaTHUYECKUX YPaBHEHUI: JaBaThb MaTeMaTHYECKOE OINHMCAHUE B3aUMOCBS3H
BEJIMYUH, MaTeMaTHUeCKoe 00001IeH e,

@DopMbI U TEXHOJIOTUU 00PA30BaAHUSA JIeTeil.

B npornecce peanuzanuy nporpaMMbl UCHOJBb3YIOTCS pa3ivyHble (OPMbI 3aHSTHI:
TpaIULMOHHbIE, KOMOMHUPOBAHHbIE, IPAKTUUECKUE 3aHATH U JP.

IIpu ompeneneHuu pexuMa 3aHATUHA Y4YTE€Hbl CAHUTAPHO- SIHIEMHOJIOTHMYECKHE
TpeOOBaHUS K OPraHU3aIUsAM JIOTIOJIHUTENIFHOIO 00pa3oBaHus AeTeil. 3aHATUs MPOBOIATCS
1 pa3 B Henenmo mo 2 4yaca (MPOJIOJDKUTENBHOCTh yueOHoro daca 40 munyt, nepepsiB 10
MUHYT). CTpYKTypa Ka)K0T0 3aHATHS 3aBUCUT OT KOHKPETHOM TEMBI M pelaeMbIX 3a1au.

B cinydae BO3HHMKHOBEHHS (OpPC MaKOPHBIX OOCTOSITENBCTB, peaIu3alus

JIOTIOJTHUTEBHOM 00111e00pa30BaTeIbHOM (oOmiepa3BuBaroLIeit) IPOrpaMMBbI«
» Oyner OCYIIECTBIIATHCS
C IPUMEHEHUEM DIICKTPOHHBIX M TUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH.  Peanm3anus J0MOTHUTEIbHBIX
o0meo0pa3zoBaTeNbHbIX  (0OIIEpPa3BUBAIOIINX) HPOTrPaMM
C NPUMEHEHHEM DJIEKTPOHHOTO U JUCTAaHIIMOHHOTO 00y4eHus,

MOJKET OCYIIECTBIATHCS KaK JJIsl TPYIIIBI, TaK U sl OTAEIbHBIX 00y4aronuXCsl.
O0BbEM U cpoK peanu3any NPOrpaMMabl.
Cpok peanu3zanuy NporpamMmmsl - 2 roja.



[Ipo10mKUTENBHOCTD peanu3aluu Beeil mporpaMmsl - 136 yacos.

7. Peskum 3aHATHH.
l'ogoBoil KaneHmapHbI y4eOHBIH TIpadUK YYUTHIBAET B IOJHOM OOBEME BO3PACTHHIC
NCUXO(pHU3MUECKue OCOOEHHOCTH OOYYaIOIMIMXCS M OTBEYAaeT TPEeOOBAHUSAM OXpaHBl HX
KHU3HU U 3JI0POBBSL.

Ton Jlara wHauvama| Jlara KonuuectBo |[KommuectBo |KonmuuectBo [Pesxum

OOydeHHs  [BaHATHHA OKOHYaHMsI  [y4eOHbBIX y4eOHBIX y4eOHBIX 3aHSTH

(ypo BaHITHIA HEIEIb THEH JacoB

1 rom15.09.2025 [31.05.2026 34 68 68, 2 yaca B |l pa3 B

oOyueHHsT [T r. HEICITI0 HEICII0 110 2
qaca

2 rom15.09.2025 |31.05.2026 |34 68 68, 2 yaca B [pa3 B HEJEIIO

00ydeHUs . T. HeISITI0 10

Jaca

Konxpemuzayus oaunnvix no pesxcumy, popmam 3ausamuil u nO 0YepeoOHOCmuU
NPOXOAHCOCHUSL MEMAMUYECKUX MOOYIell NPeOCMA8IeHd 8 YUeOHO-KAeHOAPHOM epaghuke
(IIpunooicenue 1, 2).




OOyuenue.
Lean 1 3a1a4u NPOrpaMMbI

Heab: — co3gaHMe ONTHMAJBHBIX YCIOBHM s camopeanu3alud OOy4aroluxcsi, IyTeM
noctpoeHust d(P(PEKTUBHONW CHCTEMBI, COYETAIOIIEH pa3Nu4Hble (OPMBI OpPraHU3AIMH AKTUBHOU
[I03HABATEIIBbHOU JIEATEIbHOCTH.
3agaum:
Ooyuarmue:
pacIMpUTh COJEpKAHWE HIKOJIBHOTO XMMHUYECKOTO 00pa30BaHUs, MPH MOMOIIM NPAKTUYECKUX
paboT 3aKpenuTh, CHUCTEMATU3UPOBATh W YINIYOUTh 3HAHMS Yy4YalIMXcs O (yHIAMEHTaIbHBIX
3aKOHAX OPraHMYECKOU U 00IIel XUMUK;
¢dbopmupoBarh 0OOUICHAYYHBIE U XMMUYECKHE YMEHHUS M HaBBIKM, HEOOXOIMMBIE B ACATEIHHOCTU
HKCTIEPUMEHTATOPA U TIOJIE3HBIE B IOBCETHEBHOM JKU3HU;
MPHOOIINTh YYaIlIUXCsl K CAMOCTOSITENIFHON IO3HABATENBHOM JEATEIEHOCTH, HAYYHBIM METOJaM
MO3HaHUsA, POPMUPYIOIMIMM MOTHBAIUIO M PA3BUTHE CIIOCOOHOCTEW K XMMHUH;BOBJICUh yJAIINXCS B
MIPOEKTHYIO JIEATEIILHOCTD;
PasBuBarouue:
pa3BUBaThH MMO3HABATEIBHBIN WHTEPEC W METalpeAMETHbIC KOMIIETCHIIMM OOYYalONIMXCs depes
MPAKTUYECKYIO ICATEIbHOCTD;
dbopMHUpPOBATh  HMHTEIUICKTYaJIbHO  Pa3BHTYI0 JIMYHOCTh, TOTOBYIO K CaM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIEHOMY MPHHSATHIO PEIICHUH, CIIOCOOHOH amanTupoBaThcs K OBICTPO
MEHSIOIIAMCS YCIIOBUSIM JKU3HHU;

o0ecrneunTh  YCIOBUSA, CHOCOOCTBYIOIIME NPUOOPETEHUI0  OOYyYaroIMMUCS  OMbITa
pazHooOpa3HOM JesITeNbHOCTH, MO3HAHWSA M CaMONO3HAHMsS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI1), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;
pa3BUBaTh JUYHOCTh pPEOEHKA, (POPMHUPOBATH M YAOBIETBOPSTH €r0 COLMAIbHO 3HAYHMBbIE
WHTEPECHI M MIOTPEOHOCTH;
BocnuraresabHbie:
(dbopMHpOBaTh Y 00YHAIOIINXCS TYMAHUCTUYECKUX OTHOLIEHUH, MOHUMAaHUSI LIEHHOCTH XUMHUYECKUX
3HaHUWM JUIS BBIPAOOTKM HKOJIOTUYECKH I€1ecO00pa3HOro IMOBEACHUS B OBITY U TPYIOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;
pa3BUBaTh MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEHl K CAMOKOHTPOJIIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpoduIs u
HAIPaBJICHHOCTH JAJIbHEUIIETO 00yJYeHHUSI.
MOBBIIATh  TO3HABATENbHYI0  AaKTUBHOCTh  OOyYaromiuxcs B €CTECTBEHHOHAYYHOI
obOnacTu;
Hay4YUTh paboOTaTh B IPYIIE, BECTH TUCKYCCHUIO, OTCTAUBATh CBOIO TOUKY 3pPEHUS
OpraHu3oBaTh pabOTy ¢ OMAPEHHBIMU IIKOJbHUKAMH, WX PAa3BUTHUE B PA3IMUHBIX OO0JIACTAX
00pa3oBaTeNIbHO, TBOPUECKOI 1EATEIHHOCTH.

YueOHblii IJIaH nporpaMmel 1 roaa o0y4venus

Ner/mm

Haspanue pazgena,tembl  [KosamdecTBo yacoB Dopmbl
aTTeCTALNH/KOHTPOJIA
Bcero  (Teop. IIpakr. P

1. BBoaHOE 3aHATHE. 1 1 - OTBETHI Ha BOMPOCHI

2. XUMUUECKUi SKcrepuMeHT u @ 1 3 OT4eT 1O 3alOJHEHUIO
11(pOBbIE mabopaTopHBIX
abopaTopHH. [IPOTOKOJIOB.




3. Bona. PactBopsbi. 11 3 3 OTYeT 1Mo 3aMoJIHEHUIO
1abopaTOPHBIX
[IPOTOKOJIOB.
4. Opranuyeckue 21 9 12 OTyer 1O 3aMOJIHEHUIO
BELIECTBA. abopaTOPHBIX
MIPOTOKOJIOB.
S. XMUMHUYECKUEPEAKIUH. 12 2 10 [IpoBepouHnas padorta.
BrrarciieHus: 110 ypaBHCHUSM
XUMUYECKUX PEAKLUH.
Brenenue B OMOXUMHUIO. S 1 4 CemuHap.
XUMHUYECKUN cocras|/ 6 CemuHap.
OpPraHU3MOB M OOIICETIOHITHE
00 oOMeHe BellecTB U
DHEPTUU B
PKUBOU MPUPO/IE.
8. Perienue 3aganuit 3 - 3 [IpoBepouHnas padora.
EID.
0. PaGoTta Ham mpoekTamMu 4 - 4 [IpoekTHas paboTa.
HUToro: 68 23 45

Conep:xaHue yueOHOro mjiaHa nporpammsl 1 roaa odyuenust
Tema 1. BBoanoe 3ansiTue.
Teopwusi: 3HaKOMCTBO ¢ nporpamMmoi. [TpaBuiia moBeaeHUsE BO BpeMs 3aHITHIA.
Tema 2. XumMuUecKHi IKCIIEPUMEHT U HU(POBHIE J1adOpaATOPHH.
Teopus: Lludbpossie natunku. O6mue xapakrepuctuku. Ouzndeckue 3pPpeKTsl, UCHOTb3yeMbIE B
paboTe TaTYNKOB.
IpaxkTuka: JI/p. Nel. IIpuembr paGboThl B XUMUYECKOH JTaOOpaTOPHH.
I1./p. Ne 1. «O3HakoMIICHHE C TIPUHITUTIOM pabOThI ITU(POBBIX JATYUKOBY.
Tema 3. Boga. PacTBopbil.
Teopusi: Boma. Crpoenue MoJiekynabl. DPuU3MYECKUE M XMMHUYECKHE CBOMCTBa. JKecTkocTh u
MPUYMHBI €€ BO3HUKHOBEHHS. BpeMeHHas M mocTOsHHas KecTKocTh. CrocoObl ycTpaHEHHS.
Kontponb kauectBa Boabl. OLEeHKa 3arpsi3HEHHOCTU BOJbl. PactBopbl. PacTBopenue. Briuncnenue
MaccoBOM 10Nl BemiecTBa B pacTBope. TerioBoil 3PQexT pacTBOpeHHs] BEIIECTB B BOJIE.
HenacellieHHble, HaChILLIEHHbIE U TepeHachlleHHble pacTBopbl. Konuentpauusa. Kosmouansie
pactBOpblL. JKujkne KpuCTalIbl.
IIpakTuka: Onpenenenne pH BoabD».
JI/p. Ne 2 «TennoBoii 3¢ (hekT pacTBOPEHHS BEIIECTB B BOJEY.
JI/p. Ne3. «HacpllieHHbIE, HEHACHIIIIEHHBIE U TIEPECHIIEHHBIE PACTBOPBD.
JI/p.Ned. «Onpenenenrie KOHIEHTPALUU CONSTHON KUCIOTHI KOHIYKTOMETPUYECKUM TUTPOBAHHEM).
I1./p. Ne 2 «OmnpenesneHne »K€CTKOCTH BOJIbI U €€ YCTPaHEHHUE.
I1./p. Ne 3 «KonTpoib kauecTBa BoAbl. OlieHKA 3arpsS3HEHHOCTH BOJBDY.
I1./p. Ne 4 «Onpenenenre KOHIEHTPAIIMU KUCIOPOa, PACTBOPEHHOTO B BOJIE.
Tema 4. Oprannyeckue BeuecTBa.
Teopus: Knaccuduxamusi opranmdeckux BemecTB. M3omepus. ['omonorus. YriaeBoIopomdbl.
Kucnopoacoaepxaiue 1 a30Tcoieprkaliue oprannueckue coeiuHenns. Ilomumepsr.
[TpakTuka: JI/p. Ne 6 «OnpeneneHue 3J1€MEHTHOTO COCTaBa OPraHUYECKUX COCTUHEHUI.
Jl/p. Ne 7 «"openue npomnaH-0yTaHOBOW CMECH U3 3aKUTAIKH. M3MepeHueTemMmnepaTypsl ¢
MOMOIIIBIO JJaTYHKA TemMrepaTypsl U Tepmometpay I1./p. Ne6 «Ilomuenue u cBOMCTBa STUIICHAY.



I1./p. Ne 7 «llomyyenune u cBoiictBa aneruwieHa».Jl/p. Ne 8,9 «CoiicTBa 3THUIIOBOTO CHHPTA.
TemmoBoit 3¢(hekT peakuu OKUCIICHUS ITaHOIa», «CBOHCTBA TTUIIEPUHAY.

I1./p. Ne 8 «Ilomy4yeHue u CBOMCTBA YKCYCHOM KHCIOTBI».

I./p. Ne 9 «CpaBHEHHII CBOWCTB YKCYCHOH, II[aBENIEBOM, MOJOYHOW M JIMMOHHOW KHCIIOTEHI.
N3yuenue ux cpoiicts. Mcnonb3oBanue naruuka onpenenenus pH cpeapl. CpaBHEeHHE TeMIIEpaTyp
TUTABJICHUS ITUC - ¥ TPAHCU30MEPOB KAPOOHOBBIX KHCIIOT.

I1./p. Ne 10 «ITonyuenue cioxHoro 3¢upa peakiueit srepudukanuu. [ToryuaeHue Mpiiay.

I1./p. Ne 11. «M3Breyenne >3(pUpPHBIX Macell U3 PacTUTEIBHOTO MaTepuaina. [lepednas msara, enoBoe
Maciom.

I1./p. Ne 12 «CBolicTBa aMUHOB U QaHUJIFHA.

I1./p. Ne 13 «Pacnio3HaBaHUe IIACTMACC U BOJIOKOHY.

I1./p. Ne 14. «nenTrdUKAIUS OPTaHAYECKUX COCTUHCHHID.

Tema 5. Xumuyeckue peakunu. BoluuciieHusi o ypaBHeHMAM XMMHYECKHX peaKIHid.

Teopusi: OcHOBHBIE MOHSATHSA U 3aKOHBI XUMHUHU. MaccoBas n0is. Beluncienue maccoBoil aomiu
XMMHMUYECKOTO 3JIEMEHTa B COEJIMHEHUHU. BBIBOJ XMMHYECKO (opMysbl BellecTBa MO MacCOBBIM
J0JsAM 37eMeHTOB. OTHOCHUTENbHAas IUJIOTHOCTh Ta30B. YCTAaHOBJIEHHWE MpocTelnieil (hopMylbl
BEIIECTBA IO MACCOBBIM JIOJIAIM 3JEMEHTOB. BbiBoa (opmynbl BemiecTBa MO OTHOCHUTEIbHON
IJIOTHOCTHU Ta30B U Macce (00beMy UM KOJIMYECTBY) MPOAYKTOB CTOPAHUSL.

[paxTuka: I1./p. Nel5. «DkcnepuMeHTanbHOE ONpeieIeHHe CKOPOCTH XUMUYECKON PEaKIINM.

I1./p. Ne 16 «M3ydyeHune BIUSHUS pa3IMIHBIX (DAKTOPOB HA CKOPOCTh PEAKITHI.

Tema 6. BBenenue B 0M0OXUMMIO.

Teopusi: bruoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJEP)KaHUU U
peoOpa30BaHMIX B IPOLECCE KUZHEAEATEIbHOCTH COeIMHEHUH,

oOpa3yomux kuBylo Mareputo. Mcropus pazButus Ouoxumuu. Poiab oTedecTBEHHBIX YUEHBIX B
pa3BUTUU OWOXUMHH. B3anMOCBs3b OHOXMMHHM C MOJEKYJIApHOH Owuosoruei, Omopusmkol u
OuoopraHnueckoid xumuen. 3HaueHue OHOXMUMHUHU JUId Pa3BUTHS OWOJIOTUM, MEIUIIMHBI,
OMOTEXHOJOTHH, CEIbCKOTO XO34WCTBA, TE€HETUKU U OKOJOTHMH. MeToapl OHOXHMHUYECKUX
UCCIEIOBAaHUN M HMX XapakTepucTuka. lcronb3oBaHHE COBPEMEHHBIX CKOPOCTHBIX U
aBTOMATU3UPOBAHHBIX (PU3MKO-XUMUYECKMX METOJOB aHaiu3a M OHOXUMHUYECKHX IIeJIeH.
buoxumuueckrue MeTo1bl MOHUTOPUHTA OKPYKAIOILIEH CPEeJIbI.

[Tpaktuka: I1./p. Ne 17 «Mcnonp3oBanue UPPOBHIX JATYUKOB B OMOXUMUYECKOM aHATA3EY.

Tema 7. XumMunuyeckuii cOCTaB OPraHM3MoB U o01ee MOHsATHE 00 00MeHe BellecTB M YJHEPIruy B
sKMBOM mpupoe.

Teopus: Ilonstue o0 THaBHBIX OWMOTEHHBIX JJ€MEHTaX. Makpo- H  MHKPOAJIEMEHTHI.
3aKOHOMEPHOCTH PACIPOCTPAHEHHs DJIEMEHTOB B kHBOM mpupoze. [lorpeOHOCTH OpraHu3MoB B
XMUMHUYECKUX OdJeMeHTaX. buoreoxmmmueckuii KpyroBOpoT BEIIECTB B MpPHPOJE — OCHOBA
COXpaHEHHUs paBHOBecHs Ouocdepbl. MacmTabbl oOMeHa BeEIIECTB B JKMBOW MPHPOJE.
[InacTuueckue U PHEPreTUYECKUE BelIeCTBA. bBHONIOrMuYecKd akTUBHBIE COCAMHEHUS, MX POJIb B
KU3HU YEJIOBEKa, )KUBOTHBIX U pacTeHui. [loHATHE 0 mecTumaax u ux npuMeHeHue.

[TpaxTuka: I1/p. Ne 18 «Brinenenue u3 yas kodenna. KauectBenHas peakiusi Ha KOQEHH».

Tema 8. Pemienne 3aganuii EI'D.

IIpakTuka: Pemenne 3a1ad 1 BeINOJIHEHNE YIpakHEHUN EI'D MOBBIIEHHON CI0XKHOCTH.

Tema 9. PaGoTa Hag npoeKkTamMu.

IIpakTuka: BpINOJHEHNE SKCIEPUMEHTAIBHON 4YacTH IpoekTa. lIpakTnueckoe noATBepkAcHHUE
TUIIOTE3bI IIPOEKTA.

KauecTBeHHBIE peakIy Ha aMUHOKHUCIIOTHI M OEJIKH.

[Tpurorosienue pactBopa Oeika (suyHoro anbOymuHa). Paznenenue 6eIKoB KypUHOTO sl M0 X
pactBopuMocTu. JleHaryparus 6e1koB (oOpatumMas U HeoOpaTumas).

CpaBHHUTENBHBIM aHATM3 MPOIAYKTOB KHUCIOTHOTO ¥ (EpMEHTAaTUBHOTO THIPOIM3A JAU- U
noJucaxapuaoB (Ha MpuMepe caxapo3bl U Kpaxmarna).

CrenuuyHOCTh AeiicTBHs (hepMEHTOB (aMuIasa).

Brnusinue Ha akTUBHOCTH PEpMEHTOB TeMIiepaTyphl, pH, akTUBaTOPOB U HHTUOUTOPOB.

Brienenue puboHYKICOPOTEHHOB U3 IPOXKIKEH.



KauecTBeHHOE onpezeneHue npoayKToB ruApoJin3a puOOHYKIEOIPOTENHOB.

Boiaenenue riavMkoreHa U3 neyeHu )KMBOTHbIX. ConocTaBieHUe CTPYKTYphI IIMKOT€HA M KpaxMala.
Paznienenue yrieBo 0B METOAOM TOHKOCIOWHON XpoMaTorpadu.

I'maponus )xupoB 1o AEUCTBUEM JIAIIA3BL.

BinsiHue jxeiruu Ha akTUBHOCTD JIMIIA3bI.

KauecTBeHHBIE peakiy Ha TOPMOHBI.

buorennas xiaccupukanusg XUMHUYECKHX 3JIEMEHTOB. bBHOJOrMYeckH aKTHBHBbIE BEIIECTBA.
Burtamunsl. buonorndeckn akTuBHBIE 100aBKU: TpodaHanus Wik 1mosib3a? buosorndeckas poib
BUTAMUHOB.

Buramun C u ero 3HaueHue.

HckyccTB. ®KUpbl — yrpo3a 310pOBBIO.

Hcnonp3oBanue IpokKed B TUIIEBOM IPOMBIIUIEHHOCTH.

UccnenoBannepu3nko-XxMMHUECKUX CBOWCTB MOJIOKa pa3HbIX IIPOU3BOIUTENIEH,
MMEIOILIUX SKOJIOTMUECKUN cepTudUKar.

Mo B IpoyKTaX MUTAHMS U BIMSHUE €ro Ha OPTaHU3M YeNOBEKa.

IlnanupyeMble pe3yJbTaThl OCBOEHUS MPOorpamMmbl 1 roga odyueHust
B pe3ynapTate  OCBOCHUS MPOTPaMMBI  JIOJDKHBI OBITh  JTOCTUTHYTHI CJICTYIOIIHE
pe3ynbTaThL:
IIpenmeTHbIE pe3yabTATHI:
OOyyaromuiics HayquTCs:
[TpuMeHSTh OCHOBHBIC METO/IBI IIO3HAHUS: HAOIOICHIE, U3MEPEHHE, DKCIICPUMEHT;
XapaKTePU30BaTh TCPMUHBI U TIOHATHS, OOBSICHATH B3aUMOCBSI3b MEXIy HIMH,
000CHOBBIBATh CHCTEMY B3IJISIOB Ha KUBYIO MPUPO.TY, TPUMEHSISI OMOJIOTHYECKUE TEOPUH, YICHHUS,
3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh T'PaHUIIbI KX IPUMEHHUMOCTH;
MPUMEHSITh OCHOBHBIEC IIOJIO)KEHUSI TEOPUM XMMHUYECKOTO CTPOCHHUS OPraHWYeCKUX BEIIECTB,
BaKHeHIMEe (YHKIHUOHAIbHBIE TPYIIbl OPraHMYEeCKUX COEJAWHEHUH U OOYCIOBIEHHBIE HMHU
CBOMCTBA;
KJIaCCU(UIIMPOBATh OpPraHUYECKWE COEIUHEHUS HAa OCHOBE WX CTPOCHHE, XapaKTepHU30BaTh
CIIEYIOIIME TOHATUS: CKOPOCTh XMMHUYECKOW peaKlMH, YHEpPrusl aKTUBAIMM, TEOPHUS aKTHBHBIX
CTOJIKHOBEHHUH, KaTaau3 M KaTajlu3aTopbl, MEXaHU3M pEaKIMH; OCHOBHBIC THUIBI H3YyYEHHBIX
XMUMHUYECKUX PEaKIil, BO3MOXKHOCTH W HaIpaBJIEHUS MX MPOTEKaHMs, OCOOCHHOCTH pPEaKIMH C
y4acTUEM OpPraHHYeCKUX BEIECTB.
OOBSCHATH CBOWCTBA BEIIECTB HA OCHOBE UX XUMUYECKOTO CTPOCHHSI,;
COCTaBIISATh CTPYKTYpHbIE (OPMYJIBI OPraHMYECKUX BEIIECTB H3YUYEHHBIX KJIacCOB, YpaBHEHUS
XMUMHUYECKUX PpEeaKUud, MOATBEP)KIAIOIMINX CBOWCTBA HM3YYEHHBIX OPraHMYECKHX BEIIECTB, HUX
TeHETUYECKYIO CBSI3b, CIIOCOOBI MOTyYECHHUS;
XapaKkTepu30BaTh OMOXMMUIO KaK HayKy, METO Ibl OMOXHMMHYECKUX HCCIIEeIOBAHMUM;
O0OBSACHATH B3aMMOCBS3b OMOXUMUU C MOJIEKYISIPHOI Onosoruet, 6uopu3nkoi 1 GHOOpraHMYECKON
XUMUEH.
BBISIBIISITh 3HAYCHUE OMOXMMHH JJISi PA3BUTHUS OUOJIOTUH, METUIMHBI, OMOTEXHOJIOTHH, CEbCKOTO
XO03sIIICTBa, TEHETHKHU M SKOJIOTHH.
OO0yyaromuiics MOJIy4UT BO3MOKHOCTh HAYUUTHCS:
- BBIIBUTaTh M TPOBEPSTHh SKCIEPUMEHTAIBLHO THUIOTE3bl O XMUMHUUYECKUX CBOMCTBAX BEIIECTB HA
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTU BCTYNAaTh B XUMUYECKHE PEAKIINH, O XapaKTepe U
MPOIYKTAX Pa3NTUYHBIX XUMUYECKIX PEAKIIHIA;
XapakTepu30BaTh  BEIIECTBA IO  COCTaBy, CTPOEHHIO M  CBOWCTBaM, YCTaHABJIMUBATH
MPUYUHHOCIIEJCTBEHHBIE CBSI3U MEXK/y TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
BBIJIBUTATh M TPOBEPSITh IKCIEPUMEHTATBHO THIIOTE3bI O PE3ylIbTaTax BO3JCHCTBUS Pa3TUYHBIX
(hakTOpOB Ha UBMEHEHUE CKOPOCTU XUMHUUYECKOHN peakilnu;
MCIO0JIb30BaTh MPHOOPETEHHBIC KIIOUYEBBIE KOMIIETEHIIMM TPU BBHIMOJTHEHUH MPOEKTOB U y4eOHO-
HCCIIEIOBATENIbCKUX 3aJa4 IO W3YYCHHIO CBOMCTB, CIOCOOOB TMOJIyYEHHS W paCHO3HABaHUS
BEIIIECTB;



00BEKTHBHO OIICHWBATh MH(OPMAITHIO O BEIIECTBAX U XMMHUYECKHX IPOLIECCaX;
OCO3HABATh 3HAYEHUE TEOPETHUUECKUX 3HAHUN 10 XUMHUHU I [PaKTHUYECKOW JESATEIbHOCTH
YeJI0BEKa;
CO3/1aBaTh MOJIENIM M CXEMbl IS peIleHUs y4eOHBIX M TI03HABATENIBHBIX 3aJad; MOHUMATb
HEOO0X0IMMOCTh COONIOJICHHUS MPENNUCAHUHN, MpelaraéMbIX B MHCTPYKLHUSAX IO HCIOJIb30BAHUIO
JIEKapCTB U J OCHOBHBIC NMPUHIUIBI U MPHOOPECTH MPAKTUUYECKUE HABBIKK PAa3IMYHBIX CIIOCOOOB
OUHCTKH;
MIPOBOJIUTH PACUETHI [0 XUMUYECKHM (HOopMyiiaM, TI0 YpaBHEHUSIM XUMHUECKUX PEAKIHH.
JInuHOCTHBIE pPe3yJbTAThI:
OCO3HaHUE CBOEH ITHUYECKOW NPUHAUIC)KHOCTH, 3HAHME MCTOPUU XMMHMM M BKJIAaJa POCCUICKON
XUMHYECKON HaAyKH B MUPOBYIO XMUMMIO;
(bopMupoBaHHE OTBETCTBEHHOT'O OTHOLICHHUS K IIO3HAHHUIO XUMUH;
TFOTOBHOCTH M CHOCOOHOCTM YdYallMXCsl K CaMOpa3BUTHIO M €aMOOOpa30BaHHIO Ha OCHOBE
U3Y4YEHHBIX (DaKTOB, 3aKOHOB M TEOpUH XHWMHH; OCO3HAHHOTO BBIOOpAa M IOCTPOECHHE
WHIUBUAYAIbHON 00pa30BaTeIbHON TPaeKTOPHUH;
(hopMHpOBaHHE LIETTOCTHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpa, HEOTHEMJIEMOI YacThI0 KOTOPOIt
SBIJIIETCA XUMHUUYECKasi KapTHHA MUPA;
OBJIaJICHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHS HAyKHU U OOIIECTBEHHOMN
MPAKTUKHU, B TOM YHCIIE U XUMHUYECKUM,;
OCBOEHHE COLIMATIBHBIX HOPM, MpaBUJI MOBEACHUS, pojieil U popM colMalbHOM KU3HHU B COLIMYME,
MPUPOJIE€ U YACTHOW KU3HU HA OCHOBE HKOJIOTMYECKOM KYyIbTYphl U 0€30IacHOr0 OOpalieHus c
BEII[ECTBAMU U MaTepHaaMu;
(hopMHUpOBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHHUH CO CBEPCTHUKAMHU U B3POCIBIMU B
nporiecce oOpa3oBaTeNbHOM, OOIIECTBEHHO TMOJIE3HOHM, YIE€OHO-UCCIIeIOBATEIBCKON, TBOPUECKON 1
JIPYTUX BUOOB JEATCIBHOCTH, CBA3aHHBIX C XUMHEH.
MeranpeamMeTHble pe3yJIbTaThI:
ompenesieHue Iee COOCTBEHHOTO OOy4YeHHs, TIOCTAaHOBKAa M (POPMYJIUPOBAHHE IsI CEOSI HOBBIX
3a1ad4;
IUTAHUPOBAHUE MyTeH JOCTHXKEHHS KEJITaeMOro pe3yibTara 00ydeHUs XUMUU KaK TEOPETHYECKOro,
TaK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
COOTHECCHHME CBOMX JACHUCTBHH C IUIAHUPYEMBIMH PE3YyJbTaTaMH, OCYILECTBICHUE KOHTPOJI CBOEH
NEATeNbHOCTH B IpolLecce AOCTHXKEHMs pe3ylbTaTa, OIpeleseHHe CHocoOOB AEHCTBUI Ipu
BBIMIOJIHEHUM J1a0OpaTOPHBIX M IPAKTHMYECKHMX pabOT B COOTBETCTBUU C IPAaBUIAMU TEXHHUKH
0e30MacHOCTH;
OINpe/ielIeHne HCTOYHMKOB XUMHUYECKON HH(pOpMaluu, MOJy4eHHEe M aHauu3 e€, Cco3JaHue
MH(GOPMALIMOHHOTO MPOJYKTa U €ro INpe3eHTalus;
HCII0JIb30BAHNE OCHOBHBIX HHTEIICKTYalbHBIX OIEPALMN: aHaIUu3a M CHUHTE3a, CPaBHEHUS U
cucTeMaTH3aluy, 0000LEeHUsI U KOHKPETU3alluH, BbISBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3ed U
IIOCTPOEHHE JIOTMYECKOT'O PACCY)KJICHHMSI U YMO3aKIIOUeHHs! (MHAYKTHBHOIO, NEIYKTMBHOIO M IO
aHAJIOTHM) Ha MaTepualle €CTECTBEHHO-HAYYHOTO COJIepyKaHMS;
YMEHHUE CO03/aBaTh, MPUMEHATh M IMpPeoOpa3oBbIBaTh 3HAKW M CUMBOJIBI, MOJIEIM U CXEMBI IS
peleHus yueOHbIX M M03HABaTEIbHbBIX 33/1ay;
¢dbopMHMpOBaHHE U Ppa3BUTHE OSKOJIOTUYECKOTO  MBIIUICHUS, YMEHUE MPUMEHATh €ro B
M03HaBaTEIbHOMN, KOMMYHUKATHBHOM, COLIMAIIbLHON MPAKTHUKE U MPO(ecCHOHaNbHOM OpUEHTAIUH;
reHepUpPOBAHUE UJICH U OTIpeiesIeHUe CPeJICTB, HEOOXOAUMBIX /ISl UX peaTu3aliH.

YueOHblii VIaH NporpamMMmsl 2 roa o0y4eHust

Ner/mm
Haspanue pazgena,temsl  [KomuectBo yacos Dopmbl
ATTEeCTANN/KOHTPOJIS
Bcero  [Teop. IIpakr. P
1. BBoaHOE 3aHATHE. 1 1 - OTBETHI HA BOIIPOCHI.

10



2. benku. Pacnag u 6uocunTtes (9 3 OTyer 1O  3alOJHEHUIO
OEIKOB. mabopaTopHBIX
[IPOTOKOJIOB.
3. DepMEHTBI. 11 2 OT4YeT Mo 3aN0JHEHUIO
1aboPaTOPHBIXITPOTOKOJIOB.
4. ButamMuHBI W HEKOTOpBIE|O 2 OTdyer 1O  3aMOJHEHHIO
npyrue OMOJIOTHIECKU 1ab0paTOPHBIX POTOKOJIOB.
AKTUBHBIC COCIMHCHUSI.
S. HyxenHOoBbIE KMCIIOTHI 10 1 CeMuHap.
1 UX OOMEH.
6. YT1eBOIBI ¥ UX OOMEH. 6 1 OTYeT 1O 3aM0JIHEHUIO
1aboPaTOPHBIXITIPOTOKOJIOB.
7. Jlunuae 1 X oOMeH. 8 2 OTyer 1O  3alMOJHEHUIO
abopaTOPHBIX
[TPOTOKOJIOB.
8. ["opMOHBI U X posib BOOMeHe|/ 2 OTyYeT 1o 3aN0JIHEHHIO
BEIIICCTB. 1a00pPaTOPHBIXITPOTOKOJIOB.
0. B3anMocBs3p u  perynsnus/ 2 Kondepenus.
oOmeHa BemiecTB. [IpoOiembl
OHOXUMUYECKON
PKOJIOTUM.
10 Pemenue 3amanuii ET'D 2 - [IpoBepouHnas padora.
11 3ammuTa IPOSeKTHBIX 1 - 3amuTa npoeKToB.
paboT.
HNToro|68 16 52

e
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Conepxxanue y4eOHOI0 IJIaHA NPOrpaMMbl 2-1o roja o0y4eHus.
Tema 1. BBogHoe 3aHsiTHE.
Teopus: 3HakoMcTBO ¢ iporpammoil. [IpaBuiia noBeeHUS BO BpeMsl 3aHATUHN, SKCKYPCHH.
Tema 2. Beaku. Pacniag u 6nocunTes 6eJIKOB
Teopus: Ponp GenkoB B mocTpoeHUHM M (PYHKIMOHHPOBAHMM J>KUBBIX cHcTeM. [loHsATHE O mpoTeoMe H
MPOTEOMHUKE. AMHHOKHUCIIOTHBIM cocTaB OenkoB. [IoHSATHE O MPOTEMHOTEHHBIX aMHUHOKHCIOTaX. Crocob
CBS3M aMHMHOKUCIOT B OenkoBoil Mosekyne. Ilentuasl. [lpupoansie nmenTtuapl (MIyTaTHOH, Ba3OIPECCHUH,
SHKeQaTUHbI, SHAOPPUHBI U 1p.), UX (QHU3HOJIOTHYECKOE 3HAYCHHE M WCIOJb30BaHHE B KauecTBE
MEJUIMHCKUX IpernapaToB. XUMUYECKUI CHHTE3 MENTHAOB 33aJaHHOIO CTPOEHUS M BO3MOXKHOCTH HX
npuMeHeHus. CTpykTypa OenkoBbIX Moyekyn. llepBuunas crtpykrypa OenkoB. [IpHHIMIBI U METOJBI
OTIpeNieNIeHus TIEPBUYHON CTPYKTYpHI Oenka. BropuuHas u HajBTOpU4HAs CTPYKTypsl OenkoB. [TonsaTue 06
o- u P-xordopmamusax monunentuaHod uenu (paborer JI.  IMomumnra). Ilapamerpsl  a-crimpanu
nonunentTuAHoN nenu. CBsi3b MEPBUYHON M BTOPUYHOM CTpPYKTyp OenkoBoi Mosekyisl. Kiaccudukanus
OENKOB IO 3J€MEHTaM BTOPUYHOW CTPYKTYphl. JIOMEHHBIN NPUHIMI CTPYKTYPHON OpraHu3alnuu OenKoB.
[ToHsiTHE O CTPYKTYPHBIX M (PYHKIIMOHAJIBHBIX JIOMEHaX (Ha IpUMepEe UMMYHOTJIOOYIMHOB M KaTAJIUTUYECKH
aKTUBHBIX OenkoB). TpernuHas cTpykTypa OenkoB. Tumbl cBs3eil, oOecrneyuBarolUX MOJJIEpKaHNE
TPETUYHON CTPYKTYpbl. JMHAMUYHOCTH TPETUYHOM CTPYKTYpbl OenkoB. CamoopraHusanusi TPETUYHOU
CTPYKTYphl O€IKOBOI MOJIEKYJIbl U pPOJb CHEHMU(PUUECKUX OENKOB-IIAallEpOHOB B 3TOM IIpOIECCe.
[Ipenckazanue mpoOCTPAaHCTBEHHOTO CTPOEHHUS OEJIKOB UCXOJS U3 UX MEPBUYHOM CTPYKTYphl. UeTBepTHUuHast
cTpykTypa OenkoB. KoHKpeTHble NpuUMepbl UYETBEPTUYHOW CTPYKTYpbl O€IKOB (Fe€MOIJIOOHMH, JIaKTat-
JNETHApPOTEeHa3a, Karajmaza © Jp.). Homenknarypa u kinaccudukanus OenkoB. DyHKIMOHATBHAS
KJ1accuguKanus OeNKOB U XapaKTePUCTHKA OTAEIbHBIX I'PYIII: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIIUTHBIX,
TOKCUYECKHX, PELENTOPHBIX U PEryasTOpHBIX. benku (MeTamnoTnoHeWHbI, reMorsioOuH u np.). Pacnan
6enkoB. DepMeHThI, OCyIIEeCTBIsAoNME pacnaa OenkoB. [IporeacoMbl — KOMIUIEKCHI MPOTEOIUTUIECKUX
(dhepmenToB. MakopHble OETKM KpPOBH KaK MCTOYHHUKH OHMOJIOTMYECKHM aKTHUBHBIX MENTHAOB. MeTaboausm
amMuHOKHUCIIOT. KoHeuHble mpoayKThl pacrafa OelKoB M MyTH CBS3bIBaHUS aMMuaka B opraHusme. Ilytu
HOBOOOpa30BaHUA aMHUHOKUCIOT. [lepBUUHbIE U BTOPUYHBIE AMUHOKUCIIOTHL. 3aMEHUMbIE U HE3aMEHHMBbIE
aMUHOKHCIIOTHL. brocunTe3 OenkoB. MarpuuHas cxema 6MocuHTE3a OETKOB. AKTUBHPOBAHUE AMUHOKHCIIOT
(cuaTes amuHoami-TPHK). Ctpoenne pudocom. CocTaB MpOKapHOTUUYECKUX U SYKAPUOTHIECKUX prUOOCOM.
[Tonupubocombl. DTanbl TpaHCHAUWW (MHULMAIMS, SJOHTAlMsA, TepMHUHANuUs) U ux peryasuus. Kon
6enkoBoro cuHTe3a. OcOOEHHOCTH IeHETHYECKOT0 KO/1a MUTOXOHIPUM U XJIOPOIIaCTOB.
[Tpaktuka: JI/p Ne 1. «Onpenenenue cpepl paCTBOPOB aMUHOKUCIOT. KHUCIIOTHBIE CBOMCTBA aMUHOKUCIIOT.
JI/p Ne 2. «OnpeaeneHre U303JIEKTPUUECKOM TOUKH KEITATHHAY.
I[I/p Ne 1 «Omnpenenenue TemiepaTypbl IUIaBICHUS aMUHOKUCIOT. BimsHuEe Temmeparypbl Ha CBOHCTBA
OEITKOBY .
[1/p Ne 2 «Bnusinue nsmenenust pH Ha cBoiicTBa OenkoB. L[BeTHbIE peakiyy Ha OETKN
Tema 3. ®epMeHTHI.
Teopus. PazHooOpasue karaauTHUeCKd aKTUBHBIX MoJieKynl. KaraauTuuecku akTUBHbBIE O€NKU (3H3UMBI),
KaTaJUTHYECKU aKTUBHBIC PHK (pubo3umsbl), KaTaJUTHYECKU aKTUBHBIC aHTHUTENa
(a03umpbl).KaTanutuyeckass ¢pynkuus OenkoB. Paznuuus B cBoiicTBax ()epMEHTOB M KaTalM3aTOPOB MHOMN
npupoasl. CrneuuduuHocts aerictBus ¢epmentoB. Ponb oredectBennbix yuénbix (M.II. IlaBnos, A.E.
bpaynmireitn, B.A. Duremprapar u ap.) B pa3BUTUM 3H3UMoJoruu. IloHsTHe o cyOcTpaTHOM H
AJUIOCTEpPUYECKOM ILIeHTpaX B MoJiekyae (epmeHToB. DepMEeHTbl MOHOMEpHI (TPUIICHH, JU30LKUM) U
MYJIbTUMEpHI (IITyTaTHOH- penykrasa). [lonsrtue o kopepmenTax. KopepmeHThl — nepeHOCUHKH BOJOpOa
u oanekrponoB (HAJZ, HAJAD, DAH), u aromusix rpynn (AT®D, xodpepment-A, HIAD- caxapa).
MHuoxecTBeHHble  (opMbl  (pepMeHTOB M HMX  (YHKIMOHAJIbHOE  3HadeHue. M3odepMeHTHI
JaKTaTJeTUAPOreHasbl. 3HauUCHHE HCCIEOBAaHNUS MHOKECTBEHHBIX (GOpM (EepMEHTOB Ui MEIUIUHBI,
TeHETUKH, CEJIeKIIMM U MOHUTOPUHIA OKpyXarolied cpeasl. MexaHusMm neiictBus ¢pepMeHToB. DepMeHT-
cybctpatHble kKomIuiekchl. KoncTanTta nuccormanuu gpepment-cyocrpatHoro komiuiekca (KS) u koHcranra
Muxasnuca (KM). AkTtuBaTtopbl U WHTHOMTOpPHI (pepMeHTOB. BiusHHEe KCEHOOMOTHKOB Ha aKTHBHOCTb
¢depmentoB. Homenknatypa u kiaccupukanus ¢epmentoB. Ilpuniunsl kimaccudukanuu (QepMeHTOB.
[IpomblIlIUIEHHOE MOJyYeHHE W MPAaKTUYEeCKOE MCIOJIb30BaHHE (hepMeHTOB. lIlepcreKTUBbI MPaKTHYECKOTO
UCTIOJIb30BaHUS prO03UMOB U a03MMOB /7151 O0PBOBI ¢ 3200JI€BAHUSAMU YEIIOBEKA.
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[Tpaktuka. [1/p Ne 3 «TepMonabuabHOCTD (PEpMEHTOBY.

I1/p Ne 4 «BnusiHue akTUBaTOPOB U HHTHOUTOPOB HA PabOTy PEPMEHTOBY.

Tema 4. BUTaMUHBI M HEKOTOPbBIE APpyrue OHOJOrH4ecKH AKTUBHbIE COeTMHEHMS.

Teopus. Hcropust OTKpeITUS BUTaMUHOB. Poib BUTAMUHOB B TMHUTAHUM YEJIOBEKAa M HKUBOTHBIX.
ABUTaMHMHO3BI, THIIOBUTAMUHO3BI, TUIEPBUTAMUHO3BL. (COOTHOLIEHWE BUTAMHUHOB M KO()EPMEHTOB.
Buramepus. JKupopacTBoprMbIe BUTAMUHBI.

Butamun A u ero ywactue B 3pureiabHoM akte. Butamuusl D, K u E u ux ponas B oOMeHe BellecTs.
BonopactBopumsie Butamunsl. Butamunsl B1, B2, BS, B6, B12, ux 3Hauenue B oomeHe BemiecTB. Buramun
C (ackopOumHOBasi kuciota). Pa3HooOpaswe OHWOJOTMYECKH aKTUBHBIX COCIUHCHHI: aHTUBUTAMUHBI,
AQHTUOMOTHKH, (DPUTOHIUIBI, TePOUIHIBI, 1e(OTUAHTHI, POCTOBBIE BEUIECTBA (BaXHEWUIINE TPEACTABUTEIH U
MEXaHU3MBbI JICHCTBHUS).

[Ipaktuka. [1/p Ne 5 «KauecTBeHnas peakuus Ha BuTamMuH A,J[,C».

[1/p 6 «KonnyecTBeHHOE OmpeielieHe BUTaMrHa P B uaey.

Tema S. Hyk/1enHOBBIE KHCJIOTHI H HX 00MeEH.

Teopus. Vcropust OTKPBITHSI U U3y4EHUs] HYKIEMHOBBIX KUCJIOT, UX XUMHYECKUN COCTaB. XapaKTEPUCTHKA
MYPUHOBBIX M MHPUMHIWHOBBIX OCHOBAaHM, BXOJSAIIMX B COCTaB HYKJIEHWHOBBIX KHCJIOT. J[Ba THma
HYKJIEMHOBBIX KUCIOT: ne3okcupubonykiennoBas kuciora (JJHK) u pubonyknemnonas kucnmorta (PHK).
Paznuuna mexny [IHK u PHK mo coctaBy riaBHbBIX a30THCTBIX OCHOBAHHUM, MEHTO3aM, MOJICKYJISIPHOU
Macce, Jokanuzanuu B kietke u pyHkuusam. Crpykrypa u ynkuuu JHK. Conepxxanne JJHK B opranuzme
U JoKanu3auus e€ B KIeTKe (SIpo, MUTOXOHJIPHUU, XJIOPOIUIacTa, 3MucoMbl). Pazmep u dopmbl Moiexkysn
JHK. Kombresas ¢opma JIHK HexoTOophiX ¢aros, MUTOXOHIpUI W xyoporuiactoB. [lepBuuHas cTpykTypa
JIHK. VYcnexu u mepcrneKkTuBbl B paciiu(poBKe CTPYKTYpbl F€HOMOB MHMKPOOPTaHH3MOB, PACTEHUH U
®UBOTHBIX. [IpoexT «I'eHOoM uenmoBeka». Bropuunas crpykrypa JIHK (moxens [[x. Yorcona u ®@. Kpuka).
KommuieMeHTapHOCTh a30THUCTBIX OCHOBAaHUN M €€ 3HAYEHHE U1 BOCIPOU3BEIEHUS CTPYKTYpPbl T€HOMOB.
Tpernunas crpykrypa JIHK. Ceepxcnupammszanus JIHK. M36sTounocts 1 komnakTHOCTh MoJiekyn JIHK.
Crpoenune xpomatuna. Myranmuu B JIHK u dakropsl, ux Be3biBatonue. Penapamms crpykrypsl JJHK u eé
3Ha4YeHHE 11 coxpaHeHus: BuaA0B. Hacnencreennsie 3a6oneBanus. PHK, ux knaccudukanus (TPHK, pPHK,
MPHK, maPHK, tMmPHK, Bupycubie PHK).CpaBaurenbnas xapakrepuctuka BugoB PHK mo ux crpykrype u
dbyakuusm. Mexaansm ouocuntesa (perumukanun) JJHK. ®epmentsr (PHK-monumepasa, JIHK- monumepasa,
JIHK-nuraza) u OenkoBble dakTopsl, yuacTBytonue B perurkanuu JJHK. PermmnkanmonHas BHIKa u 3Taribl
ounocunte3a JJHK. OcobenHoctu peruukanuu y mpo- u dykapuot. buocuntes PHK (Tpanckpunims) u eé
perynauus y npo- u sykapuot. [lonarue o Tpanckpuntonax u oneponax. CospeBanue (mporeccunr) PHK.
Cmnaficuar u ero Buabl. Ayrocrutaiicunr. «PemaktupoBanue» PHK. OOpartHas TpaHckpunmms u e
3HaYeHHUE JIsS CYIIEeCTBOBAaHUS BHPYCOB (Ha IMpHUMepe BHpyca UMMYHOJehUIUTA YeIOBEKa U BHUPYCOB
TpUIIIIa) U BHYTPUT'CHOMHBIX mepecTpoek. [IoHATHE O MOJBMKHBIX TE€HETH- YECKUX JJIEMEHTaXx U HUX
3HAQUEHUM JJIs SBOJIOUMU TeHOMOB. [loHsiTMEe O reHernueckod uHxkeHepuu. lIpuHIMOBI U cTpaTeruu
MOJIEKYJISIPHOTO KJIOHUPOBaHUS. JIOCTHKEHUS U TIEPCHIEKTUBBI MOJICKYISIPHONH OHMOTEXHOIOTHH.

[IpakTuxka. [1/p Ne 7 «Ilomyuenue u pacrno3HaBaHHe HYKJICHHOBBIX KUCIOTY.

Tema 6. YrieBoabl 1 UX O0MEH.

Teopus. Knaccuduxanus yrneBonos. [Ipocteie yrieBoasl (MOHOCaXapuabl) U UX mpeactaButenu (pubdosa,
TIII0K03a, (pykTo3a, ramakrosa).Crnoxueie yrieBoabl. [lucaxapumsl (caxaposa, JakTo3a, MalbTo03a).
[Tonucaxapuapl, UX CTPYKTypa W TpeAcTaBUTENH (TJIMKOTEH, KpaxMmai, Kierdarka, XUTHH). DyHKIuu
YIJIeBOJOB (HEpreTuyeckas, Meraboyindyeckas, pelenTopHas U ap.). [ TMKONpOTenHbl Kak JeTepMUHAHTHI
rpynn kpoBu. O6men yrieBonoB. Ilytu pacmana monucaxapunoB. Perymsuus docdoponnsa npu ydacTuu
ropmMoHoB, G-6enkoB, HAM® wu mnporennknHa3. OOMeH TIIOK030-6-hocdara (IUXOTOMUUYECKUH U
anoToMudyeckuit mytn).OO0MeH NMUPOBHHOTPaaHOM KHUCHOTHL. [mkonus. CrnuproBoe OposkeHue. JleficTBue
JTaHOJa HAa OpraHu3M uenoBeka. [lonmdepMeHTHBI KOMIUIEKC OKHCIUTEIHLHOTO AeKapOOKCHIUPOBAHUS
MUPOBUHOTPAAHON KUCIOTHI. [[UKIT TpUKapOOHOBBIX M JAUKAPOOHOBBIX KHUCIOT, €r0 3HAYeHHE B OOMEHE
BElIeCTB M o0OecrieyeHnr oprannusma sHeprueid. buocunres yriaeBosio. IloHsTiHe 0 nepBUYHOM OHMOCHHTE3E
yrieBoI0B. | MrokoHeoreHe3. buocnHTes oMro- u nojaucaxapuaos.

[Tpaktuka. JI/p Ne 3 «LIBeTHbIE peakMu Ha Kpaxmai.

JI/p Ne 4 «KauecTBeHHBIE PEAKIIMIO HA MOHO- U IUCAXaPH/IBL.

Tema 7. JIunuasl 1 uxX o0OMeH.
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Teopus. OOmas xapaktepucTuka U kinaccuduranus aumuaoB. CTpykTypa ¥ (GyHKIUH JWANUAIOB. Ponb
JUIHJIOB B IOCTPOCHUH OMOJIOTHUECKUX MeMOpaH. CTpyKTypa U QYHKIIHH JUTONPOTEMHOB. OOMEH KHPOB.
Pacnan *kupoB ¥ - OKHCICHHE BBICIINX KUPHBIX KHCIOT. | TMOKCHIIEBBIM LIUKII ¥ €T0 POJIb BO B3aUMOCBSI3U
oOMeHa IJIMOHIOB M YIIEBOJOB. MexaHW3M OHOCHMHTE3a BBICIIMX JKUPHBIX KHCJIOT. buocuHTtes
TpuriuuepuaoB. Hapymenus B oOmene xupoB. Oxxupenue u ero npuunHel. Bocku, ux ctpoenue, GyHKINU
U TpeAcTaBUTeNM (crepMmaneT, muenuHbiii Bock). Ctepuibl. CTeposbl (XOJECTEpos, dProcTepos U Jp.).
Crpykrypa W (QYHKIHHM CTEpOHMJOB (XOJieBash KHUCIIOTa, CTCPOWIHBIE TOPMOHBI). Dochomunums.
buonornyeckass ponb ¢ochommnunoB. DPocHoMHOZUTHABI KAaK HMCTOYHUKH BTOPUYHBIX ITOCPEIHUKOB
TOPMOHOB.

[TpakTuka. [1/p Ne 8 «OOHapyKeHUE )KUPOB B CEMEHAX MACIIMYHBIX KYJIbTYyp. Pacro3HaBanue sxupoB»

JI/p Ne 5 «Omipenienieare TeMIiepaTyphl TUIABIICHUS M 3aTBEPICBAHUS JKUPOBY.

Jl/p Ne 6 «OMynbrupoBaHue KUPOBY.

Tema 8. 'opMOHBI U HX POJIb B 00MeHe BelecTB.

Teopus. Knaccudukauust ropmoHoB. CtepouiHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPaaUON,
9KJIM30H. MexaHu3M JEHCTBUS CTEPOUIHBIX TOPMOHOB. IlenTriHbIe TOPMOHBI. XapaKTEpUCTUKA UHCYIINHA,
rOpPMOHA pOCTa, TUPEOTPONHMHA, FaCTpUHA, Ba3onpeccuHa. MexaHu3M AEWCTBUS MENTUIHBIX TOPMOHOB (Ha
npuMepe TitokareHa u uHcynuna).CaxapHelil 1uader u ero Buasl. [Ipounie ropMoHs! (afpeHanuH, ayKCHH,
rub0epesuIiHbI, IUTOKUHUHBI, IPOCTArJIaHIuHbl), UX CTPYKTypa U MEXaHU3M JIeHCTBUS. PHIn3HHT-()aKkTOphI
ropmoHoB. Heliporopmosns! (3H10pdUHbI U d3HKedanuHbl). [IpiMeHeHe TOPMOHOB B METUIIMHE U CEIbCKOM
XO3SIICTBE.

[IpaxTuka. I1/p Ne 9 «KauecTBeHHbIE peakiuy Ha UHCYJIUHY.

JI/p Ne 7 «Peakius agpeHaIMHA ¢ XJIOPHBIM JKEIIE30M).

JI/p Ne 8 «Peakiust anpeHaninHa ¢ HoI0M».

Tema. 9 B3aumocBs3b U peryJasinusi ooMeHa BeiecTB. [Ipo0JemMbl 6M0XUMHUYECKOH IKOJTOTHH.

Teopus. OOmme mnpeacTaBieHUss O B3aUMOCBSI3M OOMEHa BemlecTB B KieTke. [loHATHE O KIIIOYEBBIX
MeTabonuTax (MMPOBUHOTPATHAS KUCTOTa, KOhepMeHT-A u Jip.). B3auMocCBs3b 0EIKOBOTO M HYKJIEMHOBOTO
oOMeHa, 3HAaY€HWE PETYISITOPHBIX OENKoB. B3amMocBs3p yriaeBogHoro u OenkoBoro ooOmeHa. Ponb
MMUPOBUHOTPATHON KHCIOTHI W mukiaa KpeGca B 3Tol B3amMOCBs3U. B3amMOCBs3p 0OMEHa yrieBOJIOB M
JUNUAOB; POJIb AllETHIIKOAH3MMa-A B 3TOM Ipolecce. YPOBHHU PErysiluyd OOMEHa BEIECTB: KJIETOYHBIH,
OPraHU3MEHHBIN M MOMYJIAIMHUOHHBIA. TPaHCKPUIIIIMOHHBIN (ONEPOHHBIN) YPOBEHBb peryisnuu. OCHOBHBIE
MEXaHU3MBbI PEryisiuu oOMeHa BellecTB B KieTke. OpraHu3MeHHBIN YpOBEHb peryisiuu. ['opMoHanbHas
perynsauus oOMeHa BemiecTB. KackaaHblii MeXaHW3M DETyJISIUM C Y4acTHEM TOPMOHOB M BTOPUYHBIX
noCcpeqHUKOB. [loMyasSIMOHHBIN YPOBEHb pEryasiuu. AHTUOMOTUKA MHUKPOOOB, (PUTOHIUABI pacTEHUIA,
TEJIEProHbl J>KMBOTHBIX W WX BIMSHHUE HA MPOLECCHl >KUZHEICATENBHOCTH. DKOJIOTO-OMOXUMUYECKUE
B3aUMO/JICHCTBUSL C y4YacTHEM pa3IUYHBIX TPYII OPraHU3MOB: MHUKPOOPTaHM3MOB, T'pHUOOB, BBICHINX
pacTeHuii, >KUBOTHBIX. TokcuHbl pacteHuil. Ilumessle nereppeHTs! u  aHTHQUAAHTHL. [lumieBbie
aTTPAaKTaHTBl U CTUMYJISATOPBL. XEMOPETyIATOpPbI, BO3JCHCTBYIOIIME HA TO3BOHOYHBIX KUBOTHBIX.
Hakomnenne u HCmoONb30BaHHE >KUBOTHBIMH BTOPHYHBIX METAa0OJIMTOB PACTEHH. AHTPOIOTEHHBIE
OMOaKTHUBHBIC BEIIECTBA M MPOOJIEMbl XUMUYECKOTO 3arpsi3HeHUs Ouochepbl. DKOJIOTUYECKH Oe30IacHbIe
CrocoObI BO3JCHCTBYS Ha Pa3IMYHbIe BUJIbI )KUBOTHBIX, PACTEHUI U MUKPOOPTaHU3MOB.

Tema 10. Pemrenne 3agaunii EI'D.

Teopus. Pemenue 3ana4 v BelnonHeHne ynpaxkHeHnid EI'D nossieHHoN

CJIO’KHOCTH.

Tema 11. 3amura npoekTHbIX padoT. [IpakTuka. [Ipe3eHTanms NpoeKTHHIX padoT.

Ili1anupyemMbie pe3yJibTaThl 0CBOEHHSI MPOrPaMMBI 2 roj1a 00yJeHns.
B pe3ynpTaTe  OCBOCHUS IPOrpaMMBbl  JTOJDKHBI OBITh  JJOCTUTHYTHI CIIE/TyIOIINE
pe3yIbTATHI:
IIpeameTHbIe pe3yabTaThI:
OOyuaromuiicss Hay4uTCs:
NPUMEHSATH OCHOBHBIE METO/IbI TO3HAHUS: HAOI0ICHUE, U3MEPEHNUE, IKCIIEPUMEHT;
XapaKTepu30BaTh TEPMUHBI H TIOHATHS, OOBSICHSATH B3aUMOCBSI3b MEXK/Ty HIMU;
000CHOBBIBAaTh CUCTEMY B3TJISIIOB HA KHUBYIO IPUPOJLY, IIPUMEHSSI OHOJIOTUIECKIE TCOPUH, YICHHSI, 3aKOHBI,
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3aKOHOMEPHOCTH, IOHUMAaTh IPAHULIBI UX IPUMEHUMOCTH;

KJIaccu(pUIMpOBaTh OCHOBHBIE OMOJIOTHYECKHE MAaKPOMOJICKYJIBI;

OTHCHIBATH PYHKIMH OEITKOB, HyKJICHMHOBBIX KHCIIOT, YTJICBOJIOB U JIUIHIOB;

yCTaHaBIIMBATh CBS3b CTPOCHUS M (PYHKIMH OCHOBHBIX OMOJIOTUYECKUX MAaKpOMOJIEKYN, HX pOJb B
nporeccax KJIeTOYHOTO METab0In3Ma;

OOBSICHATH 3HAUEHUE MUKPO-, MAKPO - ¥ YABTPAMUKPOIIEMEHTOB B KIICTKE;

[IOHUMAaTh CYIIIHOCTh OMOCHHTEe3a OenKoB, MexaHu3Mma jAeWctBus ¢pepmentoB, 6uocunresa JIHK u PHK,
pacmama OenkoB, OMOCHHTE3a W OOMEHa YTJIEBOJOB, OMOCHHTE3a M OOMEHA JHUMHUIOB, OWOJIOTHYECKOTO
okucieHus u cuare3a AT®, mexaHu3zMa JefcTBUS CTEPOUIHBIX TOPMOHOB;

pemarh 3aj1auu Ha omnpexaeneHue nociuenosareabHoctu HykiaeotunoB JJHK u uPHK (MPHK), antukononos
TPHK, nocnenoBatenbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelika, IPUMEHSISI 3HAHUS O PeaKIUsIX MaTpHYHOTO
CHUHTE3a, TEHETUYECKOM KOJ€, IPUHIIUIIE KOMIUIEMEHTAPHOCTH;

JIeNIaTh BBIBOJIbI 00 M3MEHEHUSIX, KOTOPbIE MPOU30MIyT B IpoLieccax MaTPUYHOIO

CHHTE3a B ClIy4ae U3MEHEHUS MOCIeA0BaTeIbHOCTH HyKieoTua0B JHK;

00OCHOBBIBATh B3aUMOCBS3b IUIACTUYECKOTO U JHEPreTHYecKoro OOMEHOB; CpPAaBHMBATH IPOLIECCHI
IJIACTUYECKOTO M SHEPreTHYeCKOro 0OMEHOB, MPOUCXOIAIINX B KIIETKAX KUBbIX OPraHU3MOB;
XapaKTepU30BaTh METO/Ibl OMOXUMHYECKUX HCCIIET0BAHUI;

MIPOBOJUTH y4EOHO-UCCIEOBATENbCKYIO JI€ATEIbHOCTh: BBIIBUTaTh THUIOTE3bl, IJIAHUPOBATh padoTy,
oTOuparb ¥  mpeoOpa3oBbBIBATH  HEOOXOAMMYKO  HMH(QOpPMAIUIO,  MPOBOJUTH  SKCIIEPUMEHTHI,
MHTEPIPETUPOBATH PE3YNIbTATHI, IEJIaTh BHIBOJIbI HA OCHOBE MOJYYEHHBIX PE3YJIbTAaTOB;

Oo0yyaromuiicsi NOJY4YUT BO3MOKHOCTh HAYYUTHCH:

BBIJIBUTaTh U MPOBEPSITH SKCIEPUMEHTAJIbHO TUIIOTE3bl O XUMUYECKUX CBOMCTBaX BEHIECTB HAa OCHOBE UX
COCTaBa M CTPOEHMS, MX CIIOCOOHOCTH BCTYMaTh B XMMHUYECKHE PEAKIMH, O XapaKTepe U MPOIyKTax
pa3IUYHBIX XUMUYECKUX PEAKLINN;

XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOSHHIO U CBOWCTBAM, yCTAaHABINBATh IPUUNHHOCIIEICTBEHHBIE
CBSI3U MEK/Y JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

BBIIBUT'aTh U MPOBEPSTH SKCIEPUMEHTAIBHO TUIIOTE3BI O PE3yNbTaTaxX BO3ACHCTBUS pa3IMUHbIX (PaKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMUYECKOH peakiiy;

UCIOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBBIE KOMIIETEHIIMM IIPU  BBIOJHEHUM IPOEKTOB U y4eOHO-
HCCIIEI0BATENIbCKUX 3a/1ay 110 U3YYEHUIO CBOMCTB, CIIOCOOOB NOJIY4YEHHUS M pacllO3HABaHMsI BELIECTB;
00BEKTUBHO OLICHUBATh MH(MOPMALIUIO O BEIIECTBAX U XMMUYECKUX MPOLIECcCax;

0CO3HaBaTh 3HaYCHUE TEOPETUUECKUX 3HAHUI 110 XMMMHU AJIS IPAKTUUECKOM NesITeIbHOCTH YEJIOBEKa;
CO3/1aBaTh MOJIEJIM U CXEMBbI JJIs peIIeHUs yUeOHbIX U M03HABATENbHbIX 33/Ja4; IOHUMAaTh HEOOXOIUMOCTh
COOIIIOICHUS MTPEAIMCAaHU, ITpeUlaraéMbIX B MHCTPYKIMAX 110 UCIIOJIb30BAaHUIO JIEKAPCTB U JIP.
MertanpeaMeTHblIe pe3yJIbTaThl:

PerynsarusHsie.

LieJIeNoJlaraHie, BKJIIOYas IIOCTAaHOBKY HOBBIX Iiesied, mpeoOpa3oBaHME MPAaKTUYECKOM 3ajaud B
[I03HABATENIbHYIO, CAMOCTOSITEIbHBIN aHaIM3 YCIIOBUH JOCTHUKEHUS LEJIM HAa OCHOBE Y4ETa BbIAEICHHBIX
yUUTEIeM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

IUTAHUPOBAHUE MMYTH JOCTHXKEHUS LieJIeH;

yCTaHaBJIMBAaHUE ILEJIEBBIX IMPHUOPUTETOB, BbIJIEIECHUE ATbTEPHATUBHBIX CIHOCOOOB JOCTIKEHHUS LeNd U
BbI0OP Hanbosee 3¢HeKTUBHOTO Crocooa;

YMEHHE CaMOCTOSITEIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIPABIIATh UM;

yMEHHUE IPUHUMATh PEIIeHUs B TPOOIEMHOMN CUTYalluY;

MIOCTaHOBKA yueOHOM 3ajauu, cocTaBJIeHUE MIaHa U MOCIe10BaTeIbHOCTH AEHCTBUH;

opraxHu3zaius pabodero Mecra rnpH BBHIIOJHEHUH XMMHUYECKOTO HKCIIEPUMEHTA;

IIPOrHO3UPOBAHUE pe3yJIbTaTa YCBOEHUS, OLIEHUBAHUE YCBOCHHOIO MaTepuaa, OllcHKa KaueCcTBa U yPOBHS
YCBOEHHSI, KOPPEKIIH B IUIaH U CII0cO0 AEWCTBUS TPH HEOOXOAUMOCTH.

Io3HaBaTe/bHBbIE.

MIOMCK U BBIJIETICHUE HH(pOpMaLny;

aHaJM3 yCIIOBUI U TpeOOBaHUi 3a1auu, BEIOOD, COMOCTaBIEHNE U 000CHOBaHUE CIIOc00a pelIeHus 3a/1auu;
BbI0OOp Hanbosee 3PPEeKTUBHBIX CIOCOOOB pEIIEHHs 3a/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
BBIIBIKEHHE M 000CHOBaHHE THIIOTE3bI, BEIOOD crioco0a e€ MpoBEpKH;
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CaMOCTOSITEIILHOE CO3/IaHHE AITOPUTMA ACATEIBHOCTH MPU PEIICHUH NMPOOJIEM TBOPUYECKOTO U IIOMCKOBOTO
Xapakrepa;

YMEHUS XapaKTEPU30BaTh BEIIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM; - OIIMCBIBAHUE CBOMCTB TBEP/BIX,
KHUJIKUX, Ta3000pa3HBIX BEUIECTB, BBICICHHE UX CYILIECTBEHHBIX TPU3HAKOB;

n300pakeHNe COCTaBa BEUIECTB C MOMOIIBIO XUMUYECKUX (POPMYI U CYIIHOCTH

XMMHUYECKUX PEAKIUHN C IOMOIIBI0 XUMUYECKUX YPABHEHUN;

IIPOBEJICHUE HAOJIO/IEHUN U ONMCAHNUE MPU3HAKOB U YCIIOBUN TEUEHUSI XUMUYECKUX PEAKIIUN, BBIOJIHEHNE
XMMHMUYECKOTO SKCIIEPUMEHTA, BBIBOJbl HA OCHOBE aHajIM3a HaOJIIOJIEHUI 3a 3KCIIEPUMEHTOM, pEIIECHHE
3ajJa4, MOJydYeHHEe XUMUYECKONH NHPOPMALIUH U3 PA3IMIHBIX UCTOYHUKOB;

YMEHHE OPraHU30BbIBaTh UCCIIEI0BAHUE C LIETbIO IPOBEPKHU TUIIOTES;

YMEHHE JIeJIaTh YMO3AKIIIOUEHUS (MHIYKTUBHOE U 110 aHAJIOTHUHN) U BBIBO/JIBI;

yYMEHHE OOBEKTUBHO OIEHMBATh HH(POPMAIMIO O BEHIECTBAX M XHMHUYECKHX IMpOIeccax, KPUTHUIECKU
OTHOCHUTBCS K ICEeBJ0OHAayYHOU nH(popMannu. KoMMyHUKaTUBHBIE.

MIOJIHOE€ U TOYHOE BBIPAKEHUE CBOMX MBICJIEH B COOTBETCTBUU C 33Ja4aMH U YCIOBUSMU KOMMYHUKAIINH;
a/IeKBaTHOE HCIOJIb30BAaHUE PEUEBBIX CPEACTB JUIsl AUCKYCCUU M apryMEHTallUU CBOEW MO3MIMH, YMEHHE
MIPEJICTaBIATh KOHKPETHOE COAEPKaHHUE C COOOIEHUEM €0 B MMCbMEHHOM U YCTHOM (popMe, onpeiesieHre
CIO0COO0B B3aMMO/ICHCTBUS, COTPYITHUYECTBO B MIOMCKE U cOOpe HHPOpMAIUH;

oTIpe/ieNieHue CI0COOOB B3aWMOJEWUCTBUSI, COTPYAHUYECTBO B MOUCKE U cOope MHPOpMAlMM, ydacTue B
Janore, MJIaHUPOBaHUE OOLIMX CHOCOOOB PabOTHI, MPOSBIECHUE YBAKUTEIHHOTO OTHOIICHUS K JIPYIHM
00yJaeMbIM;

OTHCAHUE COJEpAaHHUS BBHINOJHIEMBIX NEHCTBUM C LEIbI0 OPUEHTUPOBKH MPEIMETHO MPAKTUUYECKOU
NesITebHOCTH;

YMEHHS YUUTHIBATh Pa3Hble MHEHUS U CTPEMHUTHCS K KOOPAWHALUMY PA3IMYHbIX MO3ULUN B COTPYAHUYECTBE;
(bopMynHupoBaTh COOCTBEHHOE MHEHHE U MO3ULIMIO, apIYMEHTUPOBATh U KOOPAUHUPOBATh €€ C NO3ULUAMU
NapTHEPOB B COTPYAHUUYECTBE IPU BBIPAOOTKE OOILEro PEIIEHUsI B COBMECTHOM JeATENbHOCTH;
OCYIIECTBIIATh B3aUMHBII KOHTPOJIb U OKa3blBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOILb; -
IUTAHUPOBATh 001IME CIIOCOOBI PabOThI; OCYILECTBIIATE KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeHCTBUI mapTHEpa,
yMeTh YOeKIaTh;

UCIOJb30BaTh a/ICKBATHBIE S3BIKOBBIE CPEACTBA JIi OTOOPAaXKEHMsI CBOMX UYBCTB, MBICIEH, MOTUBOB U
notpedHocTel; 0TOOpakaTh B peuu (ONUCaHHE, OOBSCHEHNE) COAEP/KaHUE COBEPIIAEMBIX JI€HCTBUM, KaK B
(bopMe rpoMKOH coLMaNn3UPOBaHHON peUH, Tak U B (hopMe BHYTPEHHEH peyn;

pa3BUBaTb KOMMYHHUKATHBHYKO KOMIIETEHTHOCTb, HCIOJIB3ysl CPEICTBA YCTHOM M  IHCBMEHHOU
KOMMYHHUKAllMM INpU paboTe ¢ TeKCTaMM y4yeOHUMKa U JONOJHUTENBHOM JMTEepaTypoi, CHpaBOYHBIMU
TaOJUIIAMHU, MPOSBIATE FOTOBHOCTh K YBa)KEHHIO MHOW TOYKM 3pEHHUs IpU OOCYXKIEHUHM DPE3yJIbTaTOB
BBITIOJTHEHHON PaOOTHI.

JInuHOCTHBIE pPe3yJbTAThI:

olpeielIeHne MOTUBALIMK H3yYeHHs yueOHOTo MaTepHasa;

OLICHUBaHKE YCBaUBAEMOI'0 y4eOHOro MaTepualla, UCX0/1s U3 COLUAIBHBIX U JMYHOCTHBIX IEHHOCTEH;
MOBBIIIEHHE CBOEro 00pa30BaTENbHOIO YPOBHS M YPOBHS TOTOBHOCTM K M3Y4YEHHIO OCHOBHBIX
UCTOPHUYECKUX COOBITHH, CBA3aHHBIX C UCTOPUEH pa3BUTHs XUMUHU U OOLIECTBA;

3HAHME IIPABUJI IOBEICHUS B UPE3BbIYAHBIX CUTYALIMSX;

OLIEHUBaHHE COLMAIbHON 3HAUMMOCTH MPO(ECcCcHii, CBSI3aHHbBIX C XUMHUEH;

BJIaJICHHE IMpaBUJaMH O€30MacHOro OOpalleHHuss C XUMHUYECKMMH BELIeCTBaMH M 000pyIOBaHUEM,
IIPOSIBJIEHUE DKOJIOTUYECKOU KYJIBTYPBI.

2.5. Cnioco0bl ¥ (hopMBbI ONpe/ieIeHUs] Pe3yJIbTATOB 00yUYeHHsl.

TBOp‘IeCKI/IC OTYCTHI, y‘IC6HBIe IMPOCKTHI, KOH(I)CpCHLII/II/I, y‘~IC6HO— HCCICA0BATCIILCKHUEC paGOTLI, CCMUHAPBLI,
IIPOBCPOYHBIC paGOTBI, OTYCTHI 110 3allOJTHCHUTO J'Ia60paTOpHLIX IMPOTOKOJIOB.

10. cDOpMI:I O6y‘-ICHI/I$I, MCTOIbI, IPUEMBI U IIEAATrOTHYCCKUEC TCXHOJIOTHUHU.

®opMbI OpraHu3aluu
— PYIIIOBEIE;
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— UH/IMBUIyaJIbHBIC;
— (hpoHTANIbHBIE;

IIapHBIE;

WHTEPAKTUBHBIE.

Metoabl 4 mpUeMbI:

1O UCMOYHUKY 3HAHUU: CIIOBECHBIE, HATJISAHbIE, IPAKTUYECBKHUE;

N0 YPOBHIO NO3HABAMENbHOU aKMUGHOCmMuU:  MPOOJIEMHbIN, YaCTUYHO- IMOUCKOBBIH, OOBSCHUTEIBHO-
WUTIOCTPATUBHBIN;

N0 NPUHYUNY PACUTIeHEeHUs UMY COeOUHEHUsl 3HAHUU: AHATIMTUYECKUM, CUHTETUYECKUN, CpaBHUTEIbHbIN
o0o0mmaronuii Kiaccu(puKauOHHBIN.

Ilenarornuyeckme TeXHOJIOTHUM:

Pa3BUBAOIIETO OOYUYCHHUS;

y4eOHO-TTIOMCKOBOH JESITEIIbHOCTH;

poOIEeMHOT0 00yUeHUS;

1H(OPMaAIIMOHHO-KOMMYHUKATUBHBIE;

paboTa B MaJbIX IPYIIaX;

WHUBUAYaIbHOE KOHCYJIbTHPOBAHUE.

00beAMHEHUS 1 00pa30BaTeIbHON OpraHu3alluy, Pa3BUTUS CyObEKTHOM MO3UIIMUO0YIaIOIIUXCS;
(dbopMHpOBaHKE U Pa3BUTHE JIMYHOCTHBIX OTHOLIEHUH K 3TUM HOPMaM,IIEeHHOCTSM, TPaJULIHIM

OcHOBHBIE 11eJIeBbIE OPUEHTUPBI BOCIIUTAHUSI HAIIPaBJIEHbl HA BOCIIUTaHNE, DOPMHUPOBAHHE:

POCCUNCKON TPaKIAHCKOW MPUHAIICKHOCTH (MACHTUYHOCTH), CO3HAHUS €IWHCTBA C HapoioMm Poccum u
PoccuiickuM rocynapcTBoM B €ro ThICAYENIETHENH HCTOPUU M B COBPEMEHHOCTH, B HACTOSIIEM, MPOILIOM U
Oymyiuem;

POCCUICKOIO HAIMOHAIIBHOTO MCTOPUYECKOTO CO3HAHMS HA OCHOBE MCTOPUYECKOTO MPOCBEIIECHMS, 3HAHUS
ncropun Poccun, coxpaHeHHs MaMATUIIPEIKOB;

rOTOBHOCTH K 3amuTte OTeyecTBa, CHIOCOOHOCTH OTCTauBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccuu u
Poccniickoro rocynapcTBa, COXpaHATh U 3allUIIATEUCTOPUYECKYIO IIPABY;

YBa)XE€HUS TIpaB, CB0OO u 00s3aHHOCTEH rpakaannHa Poccuu, HenmpusITHs 1000 TUCKPUMHUHAITK JIFOICH
[0 COLMAJIbHBIM, HAllMOHAJIBHBIM, PAaCOBBIM, PEJIWTHO3HBIM IPU3HAKAM, IPOSIBICHUI JKCTpEMHU3Ma,
Teppopu3Ma, KOPPYILHHU,aHTUTOCYTAPCTBEHHON NS TEIIbHOCTH

@OopMBI U METO/1bI BOCITUTAHUS

dopMbl BOCIIUTAHHS —pPa3bICHUTEIbHAs Oecela O MpaBHJIaX IMOBEJACHUS B OOIIECTBEHHBIX MecTax (B
IIKOJIe, My3€e, TeaTpe, Ha CTaIMOHe, B MarasuHe), IUCIyT Ha TeMy «UTo BakHee I yenoBeka — «S1» nmm
«Mpb1»?», COBMECTHasi aKIUsl B3POCIBIX W JETEH MO OJaroycTpoWCTBY TEPPUTOPHHU IIKOJBI, O3EJICHEHHIO
JIBOPA.

OcHoBHOU (GopMoil BocnuTaHusi U OOydeHHs JETeil B CUCTEME JIOTIOJHUTEILHOrO0 00pa30BaHUs SIBIIAETCS
yuyeOHOe 3aHATHEe, a TaKXKe MPAKTUYECKUE 3aHITHs, y4acTHEe B MPOEKTaX M HUCCIEJOBAHUSX, JIEKIIHS,
¢bpoHTanpHas Oecena (BcTpeua C HMHTEPECHBIM YENOBEKOM), TUCHYT — CHEIHAIbHO OPraHW30BaHHOE
MIPEJICTaBJICHUE B XOJi¢ KOTOPOrO MPOUCXOIUT JEMOHCTPATUBHOE CTOJKHOBEHHE MHEHHH MO KaKOMY-THOO
Bompocy (mpobneme), AMCKYCCHS - CHEIHAlbHO OpPraHM30BaHHBIK OOMEH MHEHUSIMU [0 KaKoMy-JIHOO
Bompocy (mpobieme) A Noay4eHuss HHPOPMAIIMOHHOTO MPOYKTa B BUJIE PEIICHUS («KPYTIIBII CTOMY,
«hopym»), 3amuTa IPOEKTOB — MPECTABICHUE, B X0/I€ KOTOPOTO YYaCTHUKU WJIH TPYIIIBI IEMOHCTPUPYIOT
KaKHe-Tu00 MPOEKTHI.

MeTtoapr:

CO3/IaHHE CIEUUAIBHBIX YCIOBUH, CUTyallUH M OOCTOSITENbCTB, KOTOpBIE BBIHYKIAIOT BOCIHUTAHHUKA
U3MEHUTh COOCTBEHHOE OTHOLICHHME, BBIPA3UTh CBOIO MO3MIMIO, OCYLIECTBUTH IOCTYIOK, HPOSBUTH
Xapakrep;

COBMECTHas A€ATEIIbHOCTh BOCIIMTATEIISI C BOCIUTAHHUKOM, OOLIICHHE, UTPa;

mporecchl 00y4eHUsT WM CaMOoO0Opa3oBaHUs, Mepeaadyd WHPOPMAIMKU WM COIMAIBLHOTO OTBITA B KPYT'y
CEeMbH, B TIPOLIECCE IPYKECKOTO M MPOPECCHOHATBHOTO OOIIEHHUS
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Metoanbl yoexaenmii: Buylienue, noBecTBOBaHUE, JUAJIOT, JUCIYT, HHCTPYKTAX, PEIUIMKA, Pa3BEPHYTHIN
pacckas.

Mertoabl ynpaskneHuil (npuydenus): IlopyueHus, pa3nuyHoro BuAa 3aJaHusi, METOJ IpUMEpaA, MOKa3
00pa31LoB, NeAarornieckoe TpeboBaHue.

Mertoapl oumeHkHn u camoouneHkH: CopeBHOBaHUE, IOOLIPEHHE, CHUTyallus JIOBEpHs, 3aMeyaHHe,
IIOpULIAHUE, HAKA3aHUE, KOHTPOJIb U CAMOKOHTPOJIb, KPUTUKAN CAMOKPHUTHKA.

VY ¢n0oBHs BOCIIMTAHUS, AHAIIU3 PE3YJIbTATOB

K MCTOAaM OLCHKH PE3YJIbTATUBHOCTH pCain3allviy IMMpOoTrpaMMbl B HACTU BOCIIUTAHUA MOKHO OTHCCTU !
MeIaroruueckoe  HaOMIoJIeHne, B MpoIlecceé KOTOPOrOo BHUMAaHHME II€JaroroB COCPENOTAYMBAETCS Ha
MMpOsABJICHUN B ACATCIBHOCTH IleTefI U B eé pe3yiibTaTax OHpeI[eJIéHHI)IX B IIaHHDfI nporpamMme HEJICBbIX
OpPUCHTHPOB BOCIIMTAHHWA, a4 TAKKC Ha Hp06neMax U TPYAHOCTAX OOCTHIKCHHUSA BOCIIMTATCIIBHBIX 3aJad
MIPOTPaMMBI;
OLCHKY TBOPYECKHUX W HUCCICAOBATCIIBCKUX pa60T U MPOCKTOB OSKCICPTHBIM COO6HI€CTBOM (nenarorn,
POAMTEINHN, APYTrue 0O0yJarOIINECs, MPUTIIAIIEHHBIE BHEITHUE KCIIEPTHI U JIP.) C TOYKU 3PEHUS JOCTHKECHUS
BOCIIUTATCIIBHBIX PE3YJIIBTATOB, INOCKOJIBKY B UHANBUAYAJIbHBIX TBOPUYCCKHUX U UCCICA0OBATCIIBCKUX pa60Tax,
IMPOCKTax HEN30eXKHO OTPAXKAIOTCA JIMYHOCTHBIC PE3YJIbTAThI OCBOCHU A MMPOTrpaMMbI U JIMYHOCTHBIC KaUCCTBA
KaXJI0TO peOEHKa;
OT3bIBbI, UHTCPBBIO, MAaTCPHAJIbL pe(i)HeKCI/II/I, KOTOPBIC MNPEAOCTABIIAOT BO3MOXXHOCTH JIA BBISABIICHHA U
aHaJIM3a MPOJBMKEHUS NeTel (MHAUBUAYAJIbHO U B IPYIINE B IIEJIOM) MO0 BRIOPAHHBIM IEJIEBBIM OpPUEHTHPaAM
BOCIIMTAaHHA B IIPOUCCCCH IO UTOTraM pCaiu3allii IpOorpaMmbl, OOCHKU JIUYHOCTHBIX PE3YIbTAaTOB Yy4aCTHA
JIeTel B AESTEILHOCTH 10 MPOTpamMMe.
BocnurareabHbIN MponecC OCYMECTBILICTCA B YCIIOBHAX OpraHrU3aliuu JCATCIbHOCTH JACTCKOTO KOJUICKTHUBA
Ha OCHOBHOH y4eOHOM 0a3e pean3aluy IporpaMMbl B OpraHU3aIMy JOTIOTHUTEIBHOTO 00pa30BaHUsI IeTeH
B COOTBETCTBHH C HOPMaMU U MpaBHJIAMH Pa0OTHl OpPraHU3aIliy, a TAK)KE Ha BBIC3THBIX 0a3ax, TUIONIaIKaX,
MEPONPHUATHIX B APYIMX OPTaHU3AIMAX C YIETOM YCTAHOBJICHHBIX MPABWI U HOPM JIEATEILHOCTH HA ITHX
TUTOINA/IKAX.
AHanmm3 pe3yybTaTOB BOCHHUTAHUS MPOBOIMUTCS B MPOIIECCE MEAArOTHIECKOTO HAOIOJICHUS 33 TTOBEICHHEM
JeTel, X oOIeHHeM, OTHOLICHUSIMU JIETeH IPYyT ¢ APYroM, B KOJUIGKTHBE, UX OTHOIICHHEM K MeIaroraM, K
BBITIOJTHEHUIO CBOMX 3aJlaHWil 1o mporpamme. KocBeHHasi OlleHKa pe3yabTaTOB BOCIHUTAHUS, JOCTHIKECHUS
IIEJIEBBIX OPHEHTHUPOB BOCIIMTAHHS O TPOTPaMMeE IMPOBOJUTCS MyTEM OIPOCOB POIUTEINCH B IMpoIliecce
peanu3aii nporpaMMbl (OT3bIBBI POJIUTENCH, MHTEPBBIO C HUMH) W IOCie €€ 3aBeplUICHUs (MTOTOBBIC
WCCIICIOBAHUS PE3YIbTaTOB pealIM3alliK IPOrPaMMBI 32 YUEOHBIH MepHo, yIeOHBIN T0I).
AHanmu3  pe3ylbTaToB  BOCIMTAHHMS 110  NpPOrpaMMe  HE  NpeAyCcMaTpUBaeT  ONpeieICHUE
NepCOHU(PHUIMPOBAHHOTO YPOBHS BOCITUTAHHOCTH, PAa3BHTHS KAUECTB JIMYHOCTH KOHKPETHOTO pPEOCHKA,
oOyyJaromerocsi, a MoJiydeHHe OOIIero MPEICTABICHUS O BOCIUTATEIBHBIX pE3yJbTaTax peau3aliu
MPOTrPaMMBI, IPOJIBMXKCHUS B JOCTHIKEHUU OTIPEICIEHHBIX B TIPOrPaMME IIEJIEBbIX OPUEHTHPOB BOCITUTAHUS,
BIIMSIHHS peasTU3allK MPOTPaMMbl Ha KOJUICKTHUB OOYYAIONIUXCS: YTO YAaJlOCh NOCTHUYb, & YTO SIBIISCTCS
MPEIMETOM BOCIIMTATEIILHOW PaboThl B OyayieM. Pe3ynbraThl, OJIydeHHBIC B X0/I€ OLIEHOYHBIX TPOLICAYD
— OIPOCOB, UHTEPBHIO — HUCIIOJIB3YIOTCSI TOJILKO B BUJC arperdpOBaHHBIX YCPEIHEHHBIX M aHOHUMHBIX
JTAHHBIX.
PesynbraT BocnutaHus —
pa3BHUTHE CAMOCO3HAHUS YUaIIUXCS;

(hopMHUpOBaHKE Y HUX MOJOKUTEIHHOTO CAMOBOCIIPUATHS U YyBCTBA CBOEH M3HAUATBHON IIEHHOCTH
KaK MHJIMBUIyaJIbHOCTH, IEHHOCTU CBOCH KHU3HU U JAPYTUX JIO/CH;

pa3BUTHE CBOWCTB M KA4eCTB JIMYHOCTH, HEOOXOMUMBIX MJSi TOJHOLEHHOTO MEXJIMYHOCTHOTO
B3aMMO/ICHCTBHS;

¢dbopMHpOBaHHE YBEPEHHOCTH B ceOe M KOMMYHHUKATUBHOW KYyJIbTYpBI, HABBIKOB pa3pelieHUs
MEXJIMYHOCTHBIX KOH(IUKTOB;

YKpETIJICHHE aJallTUBHOCTH U CTPECCOYCTOMYMBOCTH, ONITUMU3MA BOTHOIIIEHUH K PEabHOCTH.
YCJI0OBUSA PEAJIMBAIIMU TPOI'PAMMBbI
MeTtomueckoe obecredeHne mporpaMMBl.
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Y4eOHbIC U METOOMYECKHE TOCOOWs: HaydHas, CIeluanbHas, METOJAUYECKas JUTepaTypa (CM. CIHCOK
JIUTEPATYpBI).

JMIakTuuecKuil pa3IaTOuHbIli MaTepral:

pa3gaTovYHbIC MaTEPUAIIBI;

YIPaXHEHUS;

3aaHus U JIp.

Wudopmarrionnoe obecriedeHne nporpaMMebl: ayauo-, BUAEo-, (hoTo-,MHTEPHET-UCTOYHUKH.

4.1. MarepuajibHO-TEXHUUECKOE OCHAIIEHUE IPOTPaMMBI

3aHATHUS POBOJATCS B KaOWHETE, COOTBETCTBYIOLIEM TPEOOBAaHUSAM TEXHUKU O€30IACHOCTH, MOKAPHOU
0€3011aCHOCTH, CAHUTAPHBIM HOPMaM.

Mamepuanet u 0bopyoosanue:

[udpossie mabopaTopuu Mo XUMUH, GU3UKE U FIKOJIOTHH.

Ha6op OI'D/ETD.

Komnunekt naboparopHoro o00pyaoBaHus U HOCYIbI:IPOOUPKU CTEKIISTHHBIE;

KOJIOBI KOHUYECKHE;

cTakaHbl CTEKIITHHEIE Ha 50 MIT;

MAJIOYKH CTEKIISTHHBIE;

TPYOKH COCMHUTEIFHBIC: CTCKIISTHHBIC, PE3HHOBBIC;

MpOOKU PE3UHOBBIE;

CIIMPTOBKH;

JeprKaTeNb JUTS IPOOHPOK;

HITaTUB J1JAOOPATOPHBI;

LITaTUB JUIsl MPOOUPOK;

BOPOHKA CTEKJISTHHAS;

ubTp;

CIHMYKU;

acOecToBas CETKa;

JYYUHKH U JIp..

PeakTuBsr:

KHUCJIOTBI: COJISIHAsA, CepHasi, a30THAs;

HIEJIOYH: THAPOKCHU HATPUS, THIPOKCH]T KaIbIIHS;

ocHoBanus: rupokeua Meau (I1) , ruapokcuy xenesa (I11);

coJii: KapOoOHAT Kajibltus, xjopun Hatpus, ximopua menu (II), aurpat cepebpa, xmopua Oapusi, kapOboHaAT
HATpUs, XJIOPHUJ aTIOMUHUS, TIEpMaHraHaT Kallis, HUTpAT Kajlus, MEIHbIH Kynopoc, cyinbdar sxeneza (I1I),
cynbar nmHKa, cynepdocdar, amMMUadHas CeIUTpa, MOYeBMHA (KapOaMuz), XJIOpUI Kaiaus, Cyibdar
HATpPUs, CUIMKAT HATPUS, CyIb(daT arOMUHUS;

MIPOCTHIE BEIIECTBA: YrOJib, IIMHK, )Kele30, ATFOMUHHI, MarHUi, Me/lb, CBUHEII;

CJIOHBIE BEIIECTBA: MpaMop, caxap;

WH/IMUKATOPBI;

okcuabl: Meau (I1), okcua Mapranua u zip.

COJIU: alleTaT HaTpus, (PEHOJNAT HATPUS;

KHUCITIOTBI: YKCYCHAs KHCIIOTa, MypaBbHHAs KUCIIOTA, OJICMHOBAS;

CIUPTHI: 3TAHOJI, H30TIEHTUJIOBBIH, TIHIIEPUH, TPOTIAHOJT;

6eH3o01, peHo;

YTJIEBOBI: Kpaxmall, III0K03a, caxapo3a u Jp..

DONeKTpoHHBIE TaONUIBI MO OpraHUYecKOn U oO0mel XxuMuu, 1o oOrien

6uonoruu. TCO.
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Cnucox JuTEpaTyphbl
s meparora:
Astop coctaButenb . A. Hlumapesa - IIporpamMmsl 3J€KTHBHBIX KypCOB. XUMHS IPOQHILHOE
oOyuenne 10-11 kmacc — M, [Ipocda 2006 r.
E.B. Tarnosa — UccnenoBatenbekas AeSITENBHOCTD ydamuxcs mo xumun — M.,I'mo6yc, 2007 r.
.M. TutoBa — Xumus u uckycctBo — M., Benrana-I'pad, 2007 r
Apremenko  A.M., TukynoBa N.B. Anydpues EK. - IIpaktukym 1o
oprannyeckoi xumuu — M., Beicias mkoua, 2001 r
O. Onprun — OnbIThl 6€3 B3pbIBOB — M, Xumus , 1986 r
D. I'pocc, X. Baiicmantenr —Xumusi s mo0o3HarenbHbix — JI., Xumusa JIeHUHrpaackoe
otnenenue, 1987 r.
I1.A.OpxexoBckuif, B.H. [laBbinoB, H.A. TutoB - TBopuecTBO yyammxcs Ha MPaKTHYECKUX
3aHATHUAX IO XUMUU.- M., Apkth, 19991

st o0yuaronuxces:

Ky3smenko H.E., Epemun B.B., IlonkoB B.A. Xumusa ais MIKOJIBHUKOB CTaplIUX KJIACCOB M
MOCTYNAIOIMIKX B By3bl. Y4ueOHoe nocodue. M.: U3natensctBo MockoBckoro yHuBepcuteta, 2015.
benapun N.YO. Pemenue 3amad no xumun. YdueOHoe ocoOue AIAMOCTynaronux B By3sl. M., 2006.
JIuguua P.A., Monouko B.A., AuapeeBa JI.JI. Xumuueckue CBOWCTBA HEOPraHUYECKUX BEIIECTB.
VYyebnoe nmocobue. M.: Apramak-Memaua, 2015.

Xumus. TloaroroBka k onuMmuanaM u sk3ameHaMm. [locoOue miis abutypuentos. dyman A.S.,
Koxepaukosa C.B., babepkuna E.I1., [Togxamto3zuna H.A., PXTY um. /.. Menaeneesa. M., 2010.
Opranuyeckast XuMusi U1 y4aIIUXCs MIKOJI € YriyOJIeHHBIM H3ydeHUEM XUMUU. YueOHoe ocodue
non pen. Tpasens B.®. PXTY um. JI.1. Menneneesa. M., 2011.

Kyssmenko H.E., Epemun B.B., [TonkoB B.A. Havyana xumun. YaeOHoe mocodue JijIs MOoCTYMaronux
B By3bl. M., 2017.

CeepmioBa H.Jl., Kapramos C.H., Pagyruna O.I'. Xumusa. CopaBOYHUK [Ji IIKOJBHUKOB U
nocrynaromux B By3bl. M.: Act-IIpecc, 2016.

IOpoBckas M.A., Kypkun A.B. OcHOBBI OpraHu4ecKOi XUMHUH. YUESOHUKIISA BBICIICH IIKOJIBI, 2-€
m3a. M.: BUHOM, Jla6oparopus 3nanwmii, 2012.

WNHrepHeT-pecypcsl:

bubnnoTteka 371eKTPOHHBIX HArJSAHBIX U y4eOHBIX ocoOuit www.edu. rt.rudaeKTpoHHbIE TOCOOUs
oubnmorexkn «Kupumn u Medoauii». htpp://www.alhimik.ru

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

YuebHo-KkaneHAapHbIH rpaguk rpynnsl 1 roaa odyueHnus

Ne  |[lata dopma Kon-Bo  [Tema 3ansaTus DopMa KOHTPOJIA
[IPOBEJCHUS  [[IPOBEJCHUSAZAHATHUS [4aCOB
3aHATHUS
BBoaHoe 3ansTue (1 4.)
1 BBoaHbII 1 Beenenue B kypc. JI/p Ne 1.Otuer 1o
nHCTpyKTax o Th. «I[Ipuembl pabOThI B XMMUUECKOH (3aIIOJTHEHUIO
JL/p. mabopaTopum. mabopaTopHOTO
MPOTOKOJIA.
XHMHYeCKHUil IKciepuMeHT U U poBbie 1adopaTopuu.
2 Jlexuus. 1 udposbie naTynky. OTBETHI HABOMPOCHI.
OO0mme XapaKTepUCTUKH.
3 Jlexuus. 1 [IpuHIUIB pabOTHI Tecr.
nudpoBoli  mabopaTopuu  TIO
XFMHH.
4 I1/p 1 I1/p Ne 1. «Hudposas|Otuer 1o
mabopaTopus Mo XUMUN. 3aI0JIHEHUIO
mabopaTopHOTO
MPOTOKOJIA.
Bona. PacTBopsl. 11 4.
S becena. 1 Bona B mnpupoge, Obity uOTBETHI HABOIPOCHI.
MIPOU3BOJICTBE .
dusnueckue U XUMHUYECKUE
CBOICTBA.
6 becena. 1 Kectkocth ®  mpuuuHbl  eeOTUeT o
JI/p BO3HUKHOBEHHUSI. Crnioco0ObI3aroIHEHNI0
YCTpaHEHHUSI. mabopaTopHOTro
JI/p Ne 2 «Ounctka BOJIbI [IPOTOKOJIA.
[IePErOHKOM»
U I1/p 1 [I/p Ne 2 «OnpegenenueOT4er o
PKECTKOCTH BO/JIbI u €Ce3aIlOJIHEHUIO
YCTpaHEHHEY. TabopaToOpHOro
[TPOTOKOJIA.
8 I1/p 1 II/p Ne 3 «KonTtposnp kayecTBaOTYET 1o
BoAbl. OIEHKA 3arps3HEHHOCTUBAIIOIHCHHIO
BOJBD. TabopaToOpHOro
[TPOTOKOJIA.
9 I1/p 1 II/p Ne 4  «Omnpenenenne/OT4eT 1o
KOHILIEHTPALUU 3aI10JIHEHUIO
KUCJIOPO/Ia, PACTBOPEHHOTO  BIabOPaTOPHOIO
BOJIE. [TPOTOKOJIA.
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Onpenenenne pH Boap».

10 becena. PactBopbl. PactBopenue. JI/p NeOtuer o
JI/p 3 «TemnnoBoii 3 PeKTRaOIHEHNIO
[pacTBOpEHUS abopaTopHOro
BEIIECTB B BOJIEY. [IPOTOKOJIA.
11 JI/p JI/p Ne4, «Hacpimennbie OT4eT 1o
HEHACHIIIICHHBIE MBATNIOJHEHUIO
[IEPECHIICHHbIE abopaTOPHBIX
PacTBOPEI». [TPOTOKOJIOB.
12 becena. Konnenrpanusi. OTtuer 1o
JI/p JI/p Nos. «OrnpeneneHneBanoIHEHUIO
KOHIICHTPALIMHU COJITHOM KUCIIOTHIFTa00paTOPHOTO
KOHTyKTOMETPUIECKIUM MPOTOKOJIA.
TUTPOBAHHEM.
13 [1yGnuunbIe KoJsmonHbIe pacTBOpHI. 'TBOpUECKnit
BHICTYIIICHUSI. OTYET.
14 I1/p I1/p Ne 5 «M3yuenune mosoka kak|(OT4er 1o
POMYITbCHIY. 3aI0JIHEHUIO
mabopaTopHOTO
MPOTOKOJIA.
15 [TyOmuunbIe DKunkue KpucTasuisl. TBOpUeckuit
BBICTYTLJICHHSL. OTYeT.
Opranuyeckue Bemecrsa. 214.
16 Brinosnenue Knaccudukamnus [IpoBepouHnas
3aJTaHHI. OpraHHYECKUX BEIIECTB. pabora.
17 becena. 3omepus. 'omonorus. JI/p Ne 6Otyer o
JI/p «Ornpenenenue AJIEMEHTHOT0 3aI10JTHEHUIO
cocTaBa mabopaTopHOro
OpPraHUYEeCKUXCOCIUHEHHID) MPOTOKOJIA.
18 becena. 'YTII€BOIOPOIBI. JI/pNe7 Otuer o
JI/p «['openne mnpomaH- OyTaHOBOH3AMOIHEHUIO
CMECH U3 3aXHranku. M3smepeHnenadopaTopHoro
TeMIepaTypsl ¢ MOMOIIBIOIPOTOKOJIA.
maTyuKa
TEeMIIEpPATyPbl UTEPMOMETPA»
19 I1/p I1/p Ne 6 «Ilosryuenue ucpoiictBa/OT4eT 1o
HTUIIEHA 3aNlOJTHEHHIO
TabopaToOpHOTo
MPOTOKOJIA.
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20 I1/p [/p Ne 7. «llonyuenne uOTUET 1o
CBOMCTBA allETUIICHA» 3aI10JIHEHUIO
TabopaToOpHOTO
[IPOTOKOJIA.
21 becena. Kucnopoaconeprkarue Tecr.
OpraHu4ecKue
COEIHEHUSI.
22 JI/p JI/p Ne 8,9 «CaoiictBa OTtuer 1o
ATUJIOBOTO CIIUPTA. 3aI10JIHEHUIO
TermmoBoit  3ddekr  peakuumIabopaToOpHOro
OKHUCIJIEHUs 3TaHoja», «CBONCTBAIPOTOKOJIA.
CIIALEPUHAY.
23 I1/p [I/p Ne 8 «llomyuenne wuOTYET 1o
CBOMCTBA YKCYCHOM KHUCIIOTBI»  (3aITOJIHEHHUIO
mabopaTopHOTro
MPOTOKOJIA.
24 [TyOmuunbIe OpraHuyecKue KuciIoThl B 'TBOpYECKUHOTYET.
BBICTYTIJICHHSL. MUILeE.
25 I1/p I[I/p Ne 9 «CpaBHenuii cBoicTBOTYET 110
YKCYCHOM, I1aBEJICBO,3ATIOJTHEHUIO
MOJIOUHON MIIMMOHHOM KHCIIOTHIJIA00paTOPHOIO
N3yuenne 150: CBOMCTB.IPOTOKOJIA.
Hcnons3oBanue NaTYNKa
OTpeaeICHUs pH cpepl,
CpaBHeHue TeMIIeparyp
IJ1aBJICHUS LUC- u
TPaHCHU30MEPOB
KapOOHOBBIX KUCIOT.
26 Jlexuus. [IpocThie U CII0KHbIE Tecr.
P(UPBHI.
27 I1/p II/p Ne 10 «IlomyyenneOtuer 1o
CIOXHOTO  3dupa  peakuei3anoIHEHHIO
STepUPUKALTUH. TabopaToOpHOro
[Tomydenne mbu1ay. [TPOTOKOJIA.
28 [TyOnuuHbIe Jlymmcreie BEILIECTBA BT BOpUYECKMIOTYET.
BBICTYIICHHSL. napdromepu, KOCMETHKH,
MOIOIINX CPEICTBAX.
Ddupubie macna. Cocras.
29 I1/p [I/p Ne 11. «UM3BaeuenneOTyer 1o
A(UPHBIX Macen U3B3aII0JIHEHNIO
[PaCTUTEIILHOTO TabopaToOpHOro
[TPOTOKOJIA.
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Marepuana. [lepeunas
MSITa, €JI0BOE MAaCIIO».

30 becena. 1 CBoiicTBa (eHomna. Tecr.
31 Jlexust. 1 A30TCOepIKalIe opranndeckue [lecr.
COCIMHECHUSI.
32 I1/p 1 I1/p Ne 12 «CsoiictBa amuHOB 1 (OTYET 1o
QHHJTITHA) 3aII0JTHEHHIO
mabopaTopHOro
MPOTOKOJIA.
33 Jlexuus. 1 [Tnactmaccsl. TBOpUECKUHOTYET.
34 [1yGnuuHOe 1 BosokHa. TBOpUECKUit
BHICTYIUICHHE. OTYET.
35 I1/p 1 I1/p Ne 13 OTtuer 1o
«Pacnio3HaBaHMe TTacTMAcC MBAINOJHEHUIO
BOJIOKOH. mabopaTopHOTO
MPOTOKOJIA.
36 I1/p 1 I1/p Ne 14. OTtuer 1o
« nentnduxarms 3ar0JIHEHUIO
OPTraHNYECKUXCOCMHEHUI 1TabopaTopHOTO
MPOTOKOJIA.

XHMHYecKUe peakuuu. BoluucieHust o ypaBHeHUsIM XUMU4YeCKUX peaknuid. 12 u

37 Jlexuus. 1 OCHOBHBIC TIOHATHS U OTBETHI HABOMPOCHL.
3aKOHbBI XUMUU.
38 BrimosiHeHne 1 TepMoxuMuueckne  ypaBHEHHUs|PeLIEHUE 3a1a4.
YIIpaKHEHUH. peakumii. TeroBoit ekt
[PEaKIIH.
39 JIekius. 1 DHEPrusl aKTUBALIUU. Perrenue 3ana.
BrimonHenue
YIIPaKHEHUH.
40 Brimonnenne 1 CKOpPOCTh XUMHUYECKOU Permrenue 3amauy.
yIIpaKHEHUI. [PEaKITHH. XHUMHUYECKOE
[paBHOBECHE.
41 I1/p 1 I1/p Nels. OTtuer 1o
«OKCTIEpUMEHTATIbHOE 3aI0JIHEHUIO
OTpe/IeIIeHnE CKOpPOCTUTa00paTOPHOTO
XUMHYECKON peaKinmy. MPOTOKOJIA.
42 I1/p 1 II/p Ne 16 «M3ydenue BiusHus (OT4ET 1o
pa3IMYHBIX 3ar0JIHEHUIO
(hakTOPOB Ha CKOPOCTHPEAKIIUIY» [1a00PATOPHOTO
[POTOKOJIA.
43 Brimmonnenue 1 MaccoBas 10JIs. Pemnienue 3amauq.
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yIIpa>KHEHUI. Borunicnenue W
XUMHUYECKOTO AJIEMEHTa B
COC/IMHEHUHU.
44 BrirmosiHeHue 'YcTaHOBIIEHHE npocreimeiPemenue 3anay.
YIIpa>KHEHU. (bopmyIbI BElIEeCTBa 1o
MaCCOBBIM
ITOJISIM DJIEMEHTOB.
45 BrirmosiHeHue BoiBog xumuueckoi Qopmynsl [Pemenue 3anaq.
YIIpaKHEHU . BEILIECTBA 10
MaCCOBBIM JIOJITMAJIEMEHTOB.
46 Jlexuus. OTHOCUTENBHAS IJIOTHOCTH|PEIIeHHE 3a1ay.
BrinosiHeHne ra3oB. ['azoBast
YIpaKHEHU . [TOCTOSIHHASL.
47 BrirosniHeHne BoiBog ¢opmynsl BemiecTBa noPemnieHue 3aaauy.
YIpaKHEHUH. OTHOCHUTEJIBHOM IUNIOTHOCTH T'a308B
151 Macce (oOBemy Wy
KOJINYECTBY)
MPOIYKTOB CTOpPaHUs
48 BrinosHenue Pemenue 3anannii EI'D. [IpoBepouHast
YIIpaXHEHUH. paboTa.
Beenenue B 0MoXuMHIO S 4.
49 Jlexius. buoxumus kak Hayka. OTBETHI HABOIIPOCHI.
cTopust pa3BUTUSIONOXUMUM.
50 [TyOmuuHbIC B3anMoCBsI3b OMOXHMUH C 'TBOpUECKUHOTUET
BBICTYTLJICHHSL. PYTUMU HayKaMU.
51 CemuHapckoe MeTo bl OHOXUMHUYECKUX CemuHap.
3aHATHE. MCCIIeIOBAaHMIA u ux
XapaKTEepUCTHKA.
52 Jlexuus. buoxumuyeckue MeToAbI [ BOpUECKUIIOTYET.
MOHHUTOPHHTA
OKpY>Karollen cpeasbl.
53 I1/p I1/p Ne 17 OTtuer 1o
«/cnonb3oBanue U (GPOBBIXBATIOTHEHU IO
NMaTYNKOB B OMOXMMHYECKOMIIA00PATOPHOIO
QHAIM3E [IPOTOKOJIA.

npupoje. 7 4.

XMMHU4YECKHIl COCTAB OPraHU3MOB H

o0mee moHsaTHe 00 o0MeHe BelIeCTB M JHEPrHHM B KUBOM

54 Jlexius.

[IoHsATHE O TJIaBHBIX
OHMOT€HHBIX 2JICMEHTAX.

OTBeTHI HaBOIIPOCHI.
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Makpo- ¥ MHKPOIEMEHTBI.
3aKOHOMEPHOCTH
pacrpoCTpaHEHUs] 3JIEMEHTOB B
PKUBOM Tipupoze. Macmradbl
oOMeHa BEIIeECTB B  KHUBOU
[IPUPOJIE.

55 [1yGnuuHbIe [ToTpeGHOCTH OpraHu3MOB TBOpUECKUI TUET.
BBICTYTUICHHSL. B XMMHYECKHUX DJICMEHTAX.
56 CeMuHapckoe broreoxuMuUYecKuii KpyroBopoT (CeMuHap.
BaHATHE. BEIIIECTB B MPHUPOJIE — OCHOBA
COXpaHEHHUs PaBHOBECHUS
Oorochepsl
57 Jlekus. [Tnactuyeckue mIHEepreTudeckre (OTBETHI HABOIPOCHI.
BEIIECTBA.
58 CemuHapCKOE bronornyecku akTuBHBIE|CEMUHAp.
BaHSTHE. COCIMHEHUSI, UX POJIb B )KU3HU
YEeJIOBEKA, )KUBOTHBIX U
pacTeHUU.
59 [TyOnuuHbIC [ Ipuponubie 'TBOpYECKUHOTYET.
BBICTYTLJICHUSI. CTUMYJISITOPBI.
60 I1/p I1/p Ne 18 «Bpiaenenuens yas (OT4er o
KodenHa. 3aITOJTHCHUIO
KadecTBeHHast peakiusi HaP1abopaTOPHOTO
KO EeHH. [IPOTOKOJIA.
Pemienue 3aganunii EI'D. 3 4.
61 BrimosiHeHne Pemenue 3ananuii EI'D [TpoBepouHas
- 63 3aJaHUIL. paboTa.
Pa0ora Hag npoekTramu S 4.
64 CamocTosTenbHast Pabdora Hag npoektamMu 3amuTa MpoeKTOB.
- 68 paboTa HaJ
[MPOEKTaMHU.
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IIpunoxenne 2

YueOHo-KaTeHAAPHBIH rPa@MK rpynibl 2 roaa 00y4eHus

Ne  |[lara ®dopma npoBenenus [Konm-so  [Tema 3ansATus Dopma KOHTPOJIS
[POBEJICHUST  [3AHSATHS 4acoB
BaHITUA
BBoaHnoe 3ansTue (1 4.)
BBoaubIit 1 Beenenue. OTBETHI HABOTIPOCHI.
nHCTpyKTax o Th.
becena.
2. Beaku. Pacnax u 6mocunres 0e1koB.9 u.
2 Jlekuus. 1 benku, ux cocraB. Ponp0enkoB B (OTBETHI HABOPOCHI.
[OCTPOEHUH u
(yHKIIMOHUPOBAHUU
PKHUBBIX CHCTEM.
3 JI/p 1 JI/p Ne 1. «Onpenenenue cpensl [OT4ET 1o
[pacTBOpOB aMHUHOKHCJIOT.3aII0JTHEHUO
KucnotHbie CBOMCTBaPIad0PaTOPHOTO
amuHOKuCIOT). JI/p  Ne  2.mportokoda.
«Onpenenenne
M303JIEKTPUYECKON TOUKH
PKEITATHHAY.
4 Jlexuus. 1 [lepBruHas u BTOpUYHAasOTBETHI HABOIIPOCHI.
CTPYKTYpBhl OEIKOBBIX MOJIEKYJI.
JloMeHHBIM
[T PUHLINIL CTPYKTYpHOI
OpraHu3auu OeiIKoB.
S Jlexuus. 1 Tpernunass u  yeTBepTHUHAsA|{OTBETHI HABOIPOCHI.
CTPYKTYpBbI OeJKOB.
[Ipenckazanue
[IPOCTPAHCTBEHHOTO  CTPOEHMS
0EJIKOB UCXO IS
13 UX IEPBUYHOUCTPYKTYPHI.
6 CeMuHapckoe 1 Homenknatypa u Cemunap.
3aHsTHE. Knaccudukaiuys OenKoB.
7 JIekiusl. 1 IPacmaj OenkoB.
[IpoTreacomsl.
8 BolinosiHeHue 1 buocuntes 6enkos. Ko IIpoBepouHas
3a/1aHUH. 0EITKOBOTO CHHTE3A. pabora.
9 I1/p 1 I1/p Ne 1 «Onpenenenue OTuer no
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TeMIIepaTypbl IJ1aBJICHUS 3aTIOJTHEHUTO
AMUHOKHUCJIOT. BnusauetaboparopHoro
TEeMIIEpaTyphbl Ha CBOMCTBA [IPOTOKOJIA.
0EIIKOB .
10 I1/p I/p Ne 2 «Bnustaue nzmenenus (OT4eT 1o
pH Ha cBolicTBa GENKOB. 3aII0JIHEHUIO
L{BeTHBIC peakuy HAOCTKI». abopaTopHOro
[IPOTOKOJIA.
MdepmenTni 11 4.
11 Jlexuus. PasHooGpasie  KaTanuTH4ecKHOTBETH HABOMPOCH!
AQKTUBHBIX MOJIEKYJ: DH3UMBI,
puO03UMBI, a03UMBI.
Karanmutuaeckas byHKIMA
OETKOB.
12 Jlekmus Paznnuns B cBocTBax{OTBETHI HABOIPOCHI
(bepMEeHTOB H  KaTaJlu3aToOpOB
WHOW MPUPOBI.
CrnienupuaHOCTD NEUCTBUSA
(hepMEeHTOB.
13 [TyOmuunbIC Pons  oTedecTBEHHBIX  YUEHBIX/IBOpUECKUIOTYET.
BBICTYIUICHHSI. (M.IL [TaBnos, A.E.
bpaynireitn, B.A.
OHrenbrapar u Ap.) B pa3BUTUY
PH3UMOJIOTHH.
14 Jlexuust. [lonsiTie o cyoctpatHoM  HOTBETHI HABOIIPOCHI.
QIIIOCTEPUIECKOM
[IEHTPaX B MOJIEKYyIe(EepMEHTOB.
15 Jlexuus. [onsitue 0  ko(epmenTtax.[OTBETHI HABOIIPOCHI.
MHOKECTBEHHBIE dbopMmbI
bepMeHTOB u uX
(b yHKIMOHATEHOE 3HAYEHUE.
30¢epmeHTbI
ITaKTaTIeruAPOTEHA3HI.
16 [TyOnuuHbIe 3HaueHue rccaenoBaHus| I BOpUECKUUOTYET.
BBICTYTLICHHSL. MHO>KECTBEHHBIX dopm
(bepMEHTOB a5t
MEIWIIMHBI, TeHETUKH, CEJICKIUY]
1 MOHUTOPUHTA
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OKpYKalOLLEH Cpebl.

17 Jlexuus. 1 MexaHusm neiictBusA|OTBETH HABOIPOCHI.
(bepMeHTOB. Brusiaue
KCEHOOMOTHKOB Ha
AQKTUBHOCTb (DEPMEHTOB.

18 Jlexuus. 1 Howmenknarypa nknaccudukanus (OTBETbI HABOIIPOCHL.
(bepMeHTOB.

19 [1yGnuuHbIe 1 [IpoMbIllieHHOE TOMy4eHHE I BOPYECKMMOTYET.

BHICTYIIICHUSI. MPaKTUIECKOE MCIIOb30BAHNE

(bepMEeHTOB.

20 I1/p 1 Il/p Ne 3. Otuer 1o
«TepmMonabmIILHOCT 3aIOJTHEHUIO
(bepMEHTOBY. mabopaTopHOTro

MPOTOKOJIA.

21 I1/p 1 I1/p Ne 4 «BmussangOTuer 1o
AKTHBATOPOB W MHTHOWTOPOB HA3ANOJHEHUIO
padoty mabopaTopHOTro
(bepMEHTOBY. [TPOTOKOJIA.

BuTtaMuHbI M HEKOTOPBIE Ipyrue OMOJIOTHYeCKH AKTUBHbIE cOeJUHEeHUsI. 6 u.

22 [TyOmuunbIe 1 VcTopusi OTKPBHITHS BUTaMHUHOB.IBOpYECKUIOTYET.
BBICTYTLJICHHSL. Ponb BUTAMMHOB B IHUTaHUY

YeJI0OBEKa U KUBOTHBIX.
IABUTaMHHO3BI,
CUTIOBUTAMHUHO3BI,
CUIIEPBUTAMUHO3BI

23 Jlexuus. 1 CooTHolieHHE  BUTaMUHOB ~ HOTBETHI HABOIPOCHI.
KO(EepMEHTOB.
Buramepusi.

24 becena. 1 Kiaccuduxarus OTBETHI HABOIIPOCHI.
BUTAMUHOB, X 3HAUCHUE.

25 Jlexuus. 1 PazHoobpasue OTBETHI HABOIIPOCHI.
OHOIOTUYECKH AKTUBHBIX
COCIMHEHUN.

26 I1/p 1 I1/p Ne 5 «KauectBenHasipeakuus (OT4eT 1o
Ha BuTaMuH A, J1,C». 3aIl0JIHEHUIO

TabopaToOpHOTo
[IPOTOKOJIA.

27 I1/p 1 I/p Ne 6 OTtuer 1o

«KonnuecTBeHHOE 3ar0JIHEHUIO
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omnpenaeneHue ButTamuna P TabopaToOpHOTo
B 4acy. [IPOTOKOJIA.
HyxkJienHOBBIe KMCJI0THI U X 00MeH. 10 4
28 Jlexuus. 1 Wcropus oTKpbITHS U U3ydeHUs (OTBETHI HABOIPOCHI.
HYKJICHHOBBIX
KHCJIOT, UX XUMHYECKUICOCTAB.
29 Jlexuus. 1 [1ypuHOBBIX M NMUPUMHUAUHOBBIE (OTBETHI HABOIPOCHI.
OCHOBAHUSI.
30 Jlexus. 1 Jle30kcuprnOOHYKIEHOBA 1OTBETHI HABOIPOCHI.
KHCIJIOTA (JIHK)
PUOOHYKJIIEMHOBAS
kuciota (PHK).
31 Jlexuus. 1 CtpykTypa 1 GyHKIHH OTBETHI HABOMPOCHI.
JIHK.
32 Jlexuus. 1 Mytarmuu B IHK u daxTopsl, nux{OTBETHI HABOIPOCHI.
BBI3BIBAIOIIINIE. Pemapanust
ctpykTypsl JIHK u e€ 3HaueHue
IS COXpaHEHUs
BHJIOB. Hacnencrsennnie
3a00JIeBaHuUsI.
33 Jlekust. 1 PHK, ux xnaccudukarusi. OTBETHI HA
BOTPOCHI.
34 BrinonHenue 1 Mexanu3m ounocunTe3aPemenue 3anay.
3a/1aHuH. (permukanuun) JJHK u
PHK.
35 Jlexuus. 1 OOpatHas TpaHckpuniusi U eOTBEThl HABOIPOCHI.
BHauEHUE Ui CYIIEeCTBOBaHUS
BHPYCOB
U BHYTPUTCHOMHBIXIIEPECTPOEK.
36 CemuHapckoe 1 ['eHeTHUECKAANHKEHEPUSL. Cemunap.
3aHATHE. KnonupoBanue. MomnekynspHast
OHOTEXHOJIOTHSL.
37 I1/p 1 I/p N 7 «llonyuenne unOTUET 1o
pacro3HaBaHWe  HYKJICHHOBBIX3AIIOJIHEHUIO
KHCIIOT mabopaTopHOTO
MPOTOKOJIA.

YrJieBoabl 1 MX 00MeH. 6 4.
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38 becena. 1 Knaccuduxanus OTBETHl HABOMPOCHI.
YTJIEBOJIOB.
39 becena. 1 DYHKIINMU YTIIIEBOJIOB. OTBeTHI Ha
BOITPOCHI.
40 Jlexuus. 1 [MKONIPOTENHBI KaK OTBeTHI HaBOIIPOCHI.
NETEPMUHAHTBI TPYIITKPOBHU.
41 Jlexuus. 1 OOMEH YIIeBOJIOB. OTBeTHI Ha
BOITPOCHI.
42 Jleximsi. 1 buocuHTe3 yriieBoJ0B. OTBeTHI HA
BOITPOCHI.
43 JI/p 1 JI/p Ne 3,4. «lIBernbie peakuuu (OT4ET 1o
Ha Kpaxmaln. 3arOJTHEHUIO
«KayecTBeHHBIE ~ peakinio  HaIadOpaTOPHOIo
MOHO- U TUCAXAPHUIBI. MPOTOKOJIA.
JIlunuabl 1 ux o0MeH 8 4.
44 Jlexuus. 1 OO0111as1 XapakTepUCTUKa U OTBETHI HAaBOMIPOCHL.
Ki1acCU(UKAIINS JTUTTUIOB.
45 Jlexuus. 1 CtpykTypa 1 GyHKIHH OTBETHI HAaBONIPOCHL.
ITUTTHJIOB.
46 Jlexmmst. 1 Pons ymmumoB B mocTpoeHHH|OTBETHI HABOIIPOCHI.
OMOJIOTHYECKIX MeMOpaH.
CtpykTypa u byHKIUN
ITUTTIONTPOTEUHOB.
47 Jlexius. 1 O06meH xupoB. OKUpeHUe OTBETHI HABOIPOCHI.
U €r0 MPUYHHBI.
48 Jlexmmst. 1 Bocku. Crepuibl. OTBETHI HABOIPOCHI.
CTepobl.
49 JIekiusl. Dochomunupl. OTBETHI HABOIIPOCHI.
50 I1/p 1 I1/p Ne 8. «OGHapyxeHue ;xupoB [OT4ET 1o
B CEMEHAX MACIIMYHBIX KYJIBTYp. [3allOJHEHUIO
PacrioznaBaHue XHpPOB.» mabopaTopHOTro
[IPOTOKOJIA.
JI/p 1 JI/p Ne 5,6. Otuer 1o
«Omnpenenenue TEMIIEPATYPHI3ANOTHEHUIO
[UIaBJICHUS U 3aTBEPIACBaHUSIaA00PATOPHOTO
PKUPOB. OMynbrUpOBaHUEIPOTOKONA.
PKHPOBY.
["opMOHBI 1 MX POJIbL B 00MeHe BelecTB7 4.
51 Jlexust. 1 Knaccuduxanus OTBETHl HAaBOMIPOCHI.

ropmoHoB. CtepouiHbIE
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FOPMOHBI.
52 Jlexuus. [TenrtuHbIe TOPMOHBL|OTBETHI HABOIIPOCHI.
Caxapnblii quadeT u ero
BUIBI.
53 Jlexuus. [Tpoune TOpMOHBI, UX CTPYKTYpa/OTBETHI HABOIIPOCHI.
Y MEXaHU3MJenCTBUA. Punn3nnr-
(haKTOpPBI TOPMOHOB.
54 Jlexus. HeiiporopMoHsI OTBeTHI HABOIIPOCHI.
(3HIOpPUHBI HAHKE(DATUHBI).
S5 Jlexuus. [Ipumenenue TOPMOHOB BOTBETHI HABONPOCHI.
MEIUILIMHE U CEIbCKOM
XO3SICTBE.
56 I1/p [I/p Ne 9 «KauectBennbie|OT4eT 1o
peaKIuy Ha UHCYJIUH. 3aI0JIHEHUIO
mabopaTopHOTro
MPOTOKOJIA.
57 JI/p Ne 7,8 «PeakmusgOryer 110
JI/p aZpeHaIHA c XJIOPHBIMBAIOJIHEHHUIO
pkenesom». «Peakuus TabopaToOPHOIo
aJpeHaIiHa ¢ H0I0M. [IPOTOKOJIA.
B3anmocBsi3b 1 peryJsinusi oOMeHa BemecTs. [IpodJieMbl 0MOXMMHYECKON IKOJIOTUNT Y.
58 Jlexius. OO0mue npecTaBIeHUs O OTBETHI HABOIIPOCHI.
B3alMOCBSI3M O0OMEHA BEIIECTB B
KJICTKE.
59 Jlexuus. YpoBHH  peryasuun  00MeHa|OTBETHI HABOIPOCHI.
BEIIECTB.
60 Jlexuus. MexaHu3Mbl peryinsauuu oomeHa|OTBeThl HaBOIIPOCHI.
BEIIIECTB B KJIETKE.
61 Jlexuus. AHTUOUOTHKH MUKPOOOB,OTBETHI HABOIIPOCHI.
(UTOHLIUABI pacTeHuil,
TEJIEPrOHbl  KHMBOTHBIX U  HX|
BIIMSTHUE HA MTPOLIECCHI
PKU3HEAEATEIbHOCTH.
62 Jlexuus. (KOJIOT0-OMOXMMUYECKUE OTBeTHI HAaBOIIPOCHI.
B3aUMOJICHCTBUSI C  y4acTHUEM
Pa3TUYHBIX
TPYIII OPraHU3MOB.
63 Jlexuus. AHTPOIIOT€HHBIE OTBeTHI HA
BOIIPOCHI.
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OMOAKTHUBHBIE BELIECTBA U

poOIeMBbl XUMHUYECKOTO

3arps3HeHus ouochepsl.

64 [1y6nuunble

BBICTYILJICHUA.

DKOJIOTHYECKHU oe3onacHbIigKoHpepeHIIHs.

CIIOCOOBI BO3IECHCTBUS

Ppa3iInYHbIC BHIAbI JKUBOTHBIX,

[pacTeHui u
MUKPOOPraHU3MOB

Ha

Pemenue 3aganuii EI'D

Permenue 3amaguii EI'D

IIpoBepouHas
paboTa.

65, Brimonaenne
66 3aJaHuM.
3amuTa NpoeKTHHIX padoT. 2 4.
67, [1yGnuunbIe
68 BBICTYTIJICHHSL.

3amMTa NPOeKTHLIXPA0OT. Y. [3alIUTA IPOEKTOB.
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IIpunoxenne 3

JlmarHocTHUecKuid Martepuay K JOMOJHUTEIBHON 001eo0pa3oBaTeibHOM 0OIIepa3BUBaloeii mporpamme «3a
CTpaHHIIAMHU YYEOHHKA XUMHM»

JInst ocyliecTBIIEHHsT UTOrOoBOM arrectauuu ucnoiib3yrorcs KHMel, conxepkaHue KOTOPBIX OPUEHTMPOBAHO Ha
MIPOBEPKY YPOBHS YCBOCHHSI 3HAHHH M OTIPENENSIETCS CUCTEMOM TpeOOBaHMI K IMOATOTOBKE BBITYCKHUKOB IIIKOJIBI.
Ota cucTeMa WHBAapHaHTHA 10 OTHOIIEHUIO KO BceM jeiicTByrommuM OIl mo xumuum s o0meo0pa3oBaTeIbHBIX
opranuszanuil. 3ajaHus UTOTOBOM aTTECTALMK BKIIIOYAIOT MaTepuall OCHOBHBIX pa3zesioB Kypca XUMHUHU.
JAuarnocTuyeckasi padora ais 10 kiaacca.

Bapuanr 14acrts 1

VYcTaHOBUTE COOTBETCTBHE MEXAY Ha3BaHUEM COEIMHEHUs M oOuieil (popmyioll romMoJoru4yeckoro psijaa, K
KOTOPOMY OHO IPUHAJUIEHKUT.

HA3BAHUE COEJUHEHU A OBLIAA DOPMVIJIA

A) Ooyren-1 1. CnH2n+2

b) muxnonponan 2. CnH2n

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

4. CnH2n-4
3anumuTe B Ta0NMIly BBIOpaHHbIE HHU(PBI O] COOTBETCTBYIOMIMMH OyKBaMH.
A b B
Ortser:
U3 MPeI0KEHHOTO TepeyHs BbIOEpUTE JBa  BEIECTBa, KOTOpbIE SIBIISIOTCS
CTPYKTYpPHBIMH H30Mepamu OyTeHa-1.
1) Oyran; 2) muknoOyraH; 3) OyTuH-2; 4) Oyramuen-1,3; 5) METHIIMKIONPOTAH. 3alHUIIMTE B TMOJIE OTBETA
HOMepa BIOpaHHBIX COEAUHEHUH.
Otsert:

T'oMo010roM METHIIUKIIOIIEHTAHA SIBJISIETCS
METHIILMKIOO0yTaH 2) METWIIMKIIOTEKCaH 3)3TUJUIIHMKIONCHTaH 4)METHIITICHTaH
OTBerT:

13 MNpCIIOKCHHOI'O IICPCUYHA BBI6epI/IT€ JiBa BCIICCTBA, IIpU B3aMMOJICHCTBUU KOTOPLIXC paCTBOPOM IICpMaHIaHaTa
Kalausa 6y,Z[CT Ha6JHOI[aTBC${ HU3MCHCHHUC OKpPACKHU pacTBOpaA.

LUKIIOTeKcaH; 2) OEH301T; 3) Tomyou; 4) mpoman;  5) mpomuiIeH. 3amuIIMTe B [OJIE OTBETa HOMeEpa
BBIOPAHHBIX COCTUHEHHIA.

Ortger:

3anuiuTe B MoJie OTBETAa HOMEPA BRIOPAHHBIX COCMHEHUI.

OrtBer:
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YCTaHOBUTE COOTBETCTBUE MEXAY  pEarupylollMMHU BEUIECTBAMM M OPraHUYECKUM IPOAYKTOM, KOTOPBIH

MPEUMYIIIECTBEHHO o0pasyercss npu B3aumojeiictBun 3tux BemlectB. PEATMPYIOIUIME BEIIECTBA
[TPOJIYKT B3AUMOJIEUCTBUS

A) 6enzon u xiop (AICI3) 1) mpomen

b) uuknonpomnan u Bogopoa 2) mporiaH

B) 6enzoi u xiop (YO) 3) xsopOeH3oT

I') Tonyoun u Bomopos 4) rekcaxyiopLUKIOreKCaH

KCHJION

METHJIIUKIOTeKCaH 3aMUIINTE B TaOIHIly BRIOpaHHBIE U(PHI O COOTBETCTBYIOMIMMH OykBamu. OTBET:

A b B N

TomyoJt B 0JIHY CTaIUI0 MOYKHO TIOJTYYUTh H3:

1) rexcana; 2) IUKJIOreKCaHa, 3) 6enzona; 4) denona;  5) xmopOeH307a;
6) METHIIIIMKJIOTeKCaHAa.

3armun‘ne B Ta0JIMIly BHIOPaAHHBIE umlTpm ‘

Metana 60JbI11€ BCETO COJEPKUTCS B

1) monmyTHOM rase 2)cunre3-raze 3)npuponHomraze  4) HeptH

OTtBet:

Yactb 2.

Hammmure YpaBHEHUSA peakiui, C IIOMOIILIO KOTOPBIX MOYKHO OCYIIECTBUTD
CIEeAYIONIUE MPEBPAIICHUS:

H20 KMnO4

(HH HCI Na t, Cr203 H2S04

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

B ypaBHEHHMAX YKa)KUTE CTPYKTYPHBIE (POPMYJIbl OPraHMYECKHX BEIECTB.

OHpe,Z[eJII/ITe MOJICKYJISIPHYTO (bOpMyﬂy aJIkeHa, ¢€CJIIM H3BECTHO, YTO OJHO H TO XC€ KOJIMYECTBO C€rIO0,
B3aHMOI[eI>iCTByH C pas3INIHbIMU TraJJIOr€HOBOJOpOJaMHU, 06p33yeT, COOTBETCTBCHHO, nin 5,23 T
XJIOpPHIPOU3BOAHOI'O, WHIIH 8,2 T 6p0MHpOI/I3BO,HHOFO. CocraBeTe YPaBHCHUE pCAKIHUHU OKHCICHHA aJIKCHAa IIOM
HeﬁCTBI/IeM BOAHOI'O pacTBOpa II€pMaHraHaTa Kajius.
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Bapuanr 2

Yacrs I

VYcTaHoBUTE COOTBETCTBHE MEXKAY HA3BAaHHEM COCIUHEHUS W oO0mied (GopMyliol TOMOJOTUYECKOTO psiaa, K
KOTOPOMY OHO MPUHAIJICKHUT.

HA3BAHUWE COEJMHEHUA OBIIAA ®DOPMVIJIA

A) 6ytun 1. CnH2n+2

b) uuknorexcen 2. CnH2n
B) Oyranuen-1,2 3. CnH2n-2
4. CnH2n-6
3anuuuTe B TaOIMIly BBIOpaHHbIE U (PHI 10 COOTBETCTBYIOIUMHU OykBaMu.OTBET:
A b B
"3 MIPEI0KEHHOTO MepeyHs BbIOEpUTE JiBa  BEIECTBa, KOTOpbIE SIBJISIOTCS
CTPYKTYPHBIMH M30MEpaMH rekceHa-2:
1) nukIIOreKcan; 2) nukiooOyTaH; 3) rekcaH; 4) rexcen-1;

5) 2,3-IUMETHIIIIEHTEH-2.
3anuunTe HoMepa BBIOPAHHBIX cOeMHEHNN. OTBET:

Monekyia mponuHa COACPKUT aTOMBI YTJIEpPO/1a B CIASAYIONIEM BH 1€ THOPUTU3aIINH:

1)sp® 2)sp®> 3)sp 4)sp usp’
OtBerT:

W3 npeyioxkeHHOTO NepedHs BhIOEpUTE /1Ba BEIIECTBA, KOTOPHIE 00ecliBeYHBAIOT

OpOMHYIO BOJY:

ataH; 2) Oyraauen-1,3; 3) GeH3zou; 4) Tonyon;  5) rekcuH-1. 3anummTe B TOJE OTBETa HOMEpa
BBIOPAHHBIX COCTUHEHUIH.

Otger:

| |

VYcTaHOBHUTE COOTBETCTBUE MEXK]Yy pearupyrOlIMMHU BEIIECTBAMU U OPraHUYeCKUM

MIPOJIYKTOM, KOTOPBIM MPEUMYILECTBEHHO 00pa3yeTcs MPU B3aUMOICHCTBIUH ITHX BELIECTB.

PEATUPVIOIIVE BEIIECTBA ITPOJYKT B3AMMOJIEMCTBUA

A) oTaH u a3oTHas kuciota 1) OyreH

b) stan u consanas kuciaora 2) uzo0yraH

B) atan u ximop 3) HUTPO3TaH

I') 6yran u AICI3 4) xnopaTan

1,2-muxsiopaTan

B3aMMO/ICHCTBUE HEBO3MOXKHO 3aMUIIUTEe B TaONUIly BHIOpaHHBIE HU(PHI MO COOTBETCTBYIOIIMMHU OyKBaMHU.
Ortger:

A b B I

beH3o0:1 B 0/1HY CTa/IMI0 MOKHO MOJTYYUTh U3:
1) merana; 2) IIUKJIOTeKCaHa; 3) otunena; 4) aueruieHa; 5) ¢eHona,
6) OeH3oara HATPHSL.
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3anummmre B Tabnuity BeIOpanubie nu¢pol. OTBeT:

BepHbl 11 crienyroiue yrBepskIeHus?

A. KokcoBaHMe-3TO IIPOLIECC BEICOKOTEMIIEPATYPHOIO HarpeBaHus yriis 6€3 JOCTYIaKUCIOpoia.

b. Hets —5T0 cMech yrieBo10po10B ¢ OJIM3KOM MOJIEKYISIPHON MAacCOi U TEMIIEPaTypOUKHUIICHUSI.

1) BepHo Tonbk0o A 2)BepHO TOJIbKO b 3) BepHbI 00a yTBepKieHUsT 4) 00ayTBEepkKAE€HUS HE BEPHBI
Ortser:

]

Yacrs 2.
Hanumure ypaBHeHHs peakinii, ¢ MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTHCICAYIONINE IPEBPAIICHHS
KMnO4,H20 KOH,t H2,Ni,t Br2,hv KOH(cnmpt.)C6H5CH3 — X1

- X2 - X3 - X4 - C6H10
B ypaBHEHUSX yKa)XUTE CTPYKTYpHBIE (OPMYJIbI OPraHUUYECKUX BEIECTB.
[Ipn cxuranuum 2,8 T ra3000pa3HOTO OPraHMYECKOTO BELIECTBA MMEIOIIETO PAa3BETBIEHHYIO LENb YIJIEpPOJHbIX
aToMOB, Bblaenmioch 4,48 1 (H. y.) yriekuciaoro rasa u 3,6 r Boapl. [lnoTHoCTh BemectBa mo Bo3ayxy 1,931. B
XO0JIe MCCIEI0BAaHUSA XHMHMYECKUX CBOWCTB ATOrO BELIECTBA YCTAHOBJIEHO, YTO TNPU €ro B3aUMOJICHCTBUHU C
OpOMOBOJIOPOJIOM 00pa3zyeTcs TPETUUHOE MOHOTAIOT €HOITPOU3BOTHOE.
Ha ocHoBaHuM TaHHBIX YCTIOBUS 3aAaHUS:
MIPOU3BEUTE HEOOXOTUMbIE BBIUMCIICHHS,
YCTaHOBUTE MOJIEKYISIPHYIO (OPMYITY HCXOHOTO OPTaHMYECKOTO BEIIECTBA;
COCTaBbTE CTPYKTYPHYIO (JOPMYILY ITOI'O BELIECTBA, KOTOpask OJJHO3HAYHO OTPaKaeT MOPSAAO0K CBSI3M aTOMOB B €r0
MOJIEKYJIE;
HaIMIIUTE YPAaBHEHUE PEAKIIUU 3TOTO BEIECTBA C OPOMOBOJIOPOIOM.
Bapuanr 3.Yacts I
VYcTaHOBUTE COOTBETCTBHME MEXKy Ha3BaHUEM COCIUHEHUs M oOuied (opMynoil ToOMOJIOTMYECKOro psna, K
KOTOPOMY OHO NPUHAJUIEHKHUT.
HA3BAHUE COEJJMHEHU A OBIIAA DOPMVIIA
A) Oyran 1. CnH2n+2
b) 6yrun-1 2. CnH2n
B) nuknorekcan 3. CnH2n-2

4. CnH2n-6
3anuinTe B TabIUILy BBIOpaHHBIE HUQPHI 1101 COOTBETCTBYIOMMMHU OykBaMu. OTBET:
A b B

[uc-Tpanc-u3omMepust BO3MOKHA IS
1) rekcena-2; 2) 6yruna-1; 3) 2,3-aMMeTHIINICHTaHA; 4) 2,3-mumeTniOyTeHa-2;
5) 1,3-mumMeTunuukioOyaH.
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3anummTe HoMepa BEIOpaHHBIX coeinHeHn . OTBeT:

Mormrekyma TomTyoTa CoOnep KU T aTOMBI YTIIEPOAA B CIACAYFOIIEM BUAE THOPH I3 aTINIT:
1)sp® 2)sp®> 3)sp 4)sp® usp’

Ortger:
JaHa cxema npeBpanieHuii: X Y
C2 H5 Br — C 4H10 — CH3 COOH

Ompenenure BemniecTBa X 1 Y.
NaOH(Bozu. p-p);  2) NaOH(cm. p-p);  3) Na; 4) 02; 5) CuO. 3anummre B Tabauiy HOMepa BBIOPAHHBIX
BEIIIECTB 0] COOTBETCTBYIOMUMH OykBamu. OTBET:

X Y

YCTaHOBHUTE COOTBETCTBHE MEXKJy PEarupylOIIUMH BEIIECTBAMH WM OPraHUYeCKHUM TPOJTYKTOM, KOTOPBIi
MIPEUMYIIIECTBEHHO 00pa3yeTcs MPH B3aMMO/ICHCTBHH 3TUX BEIICCTB.

PEATUPVIOIIME BEILIECTBA  ITPOJYKT B3ANMOJIEMCTBUS

A) nponan u 6pom 1) 1-6Gpommponan

b) nuknonponan u 6pom 2) 2-6pomripornian

B) mponien u 6pomuast Boga 3) 1,3-mubpommpornan

I') mponua u 6pomHuas Boga 4) 1,2-muOpomnpornan

1,2-muGpomriporieH

OpOMIIMKJIONIPOIaH 3anuIIUTE B TAOIUITYy BRIOpaHHBIC IU(PHI 110 COOTBETCTBYIOMMUMH OykBaMu.OTBET:

A b B [

Jy1g ToyoJia cipaBeJIMBbI YTBEPXKICHHUSL:

1) roprouwii ras; 2) Bce aTOMBI yIJIepo/ia HAX0ATCS B SP>-THOPHAN3AIUN;  3) OKHCIISIETCS
[IepMaHraHaTOM KaJiusl Ipy HarpeBaHuu;  4) 0onee XMMHYECKU  aKTUBEH, yeM  OEH30I;
5) nonmumepusyetcs; 6) He obecuBeUrBaeT OpoMHYI0 Boay.OTBET:

Pa3znenenue HedTH Ha Pppakuuu B poiiecce peKTuGUKaIuu OnpeensseTcCIpa3IniusiMy B

1) Temnepartype KUIIEHHS BEIIECTB 2) CTPOCHHUH BELIECTB 3)XUMUUYECKUXCBOWCTBAX BEIIECTB  4) TJIOTHOCTH
BEIIIECTB

Otger:

Yactn 2.
Hanummre ypaBHEeHUS peakiiyii, ¢ MOMOIIBI0 KOTOPHIX MOKHO OCYIIECTBUTHCIEAYIONINE PEBPAIICHHS:
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Br2,cer Br2,ceer KOH(crmupr.) KMnO4,H20X1 - 2-O6pomMnponaH—2,3-1MMeTHIOyTaH —
X2 — X3 — X4

B ypaBHEHUSX yKaXUTE CTPYKTYpHBIE (POPMYIIBI OPTaHUYECKHUX BEIIECTB.

9 . Ilpu cropanuu 10,5 r opranuueckoro BemiecTBa noiaydwau 16,8 1 yraekucnoro rasa(s.y.) u 13,5 r BoabL
[T10THOCTB MapoB TOTO BemecTa (H.y.) coctaBiseT 1,875 r/m.

W3BecTHO, YTO B pe3ylbTaTe NPUCOCTUHEHHUS XJIOPOBOJIOPOJA K 3TOMY BEUIECTBY 00pazyeTcss TOJIBKO OJHO
MOHOXJIOPIPOU3BO/THOE.

Ha ocHoBannu JaHHBIX YCJIIOBUSA 3aJaHUA:

MPOU3BEIUTE BBIYMCIICHUS, HEOOXOAUMBIC TS YCTaHOBJICHUS] MOJIEKYJISIPHOU  (hOpMyITBI OpPraHU4EeCcKoOro
BEIIIECTBA;

3aMUIINTE MOJIEKYJISIPHYIO (POPMYITY HCXOIHOTO OPraHMYECKOTO BEIIECTBA,

COCTaBbTE CTPYKTYPHYIO (POpMyITy 3TOTO BEIIECTBA, KOTOPAsi OJTHO3HAYHO OTPAKACTIIOPSIOK CBS3H aTOMOB B €T0
MOJIEKYJIE;

HAIWIIUTE YpaBHEHUE PEAKIIMU 3TOTO BEIECTBA C XJIOPOBOJIOPOJIOM.

Bapuant 4

Yacrs I

. YcTaHOBUTE COOTBETCTBHE MEXAy Ha3BaHHEM COEJMHEHHUs U 00miel (opMysaoil ToOMOJIOrHYECKOTO psijia, K
KOTOPOMY OHO IIPUHAIJIEIKHUT.

HA3BAHUE COEJIMHEHU A KJIACC (I'PVIIITA) OPTAHUYECKHN X

COEJIMHEHUI

A) meHTaHOH-3 1) yraeBomopoabl

b) nenTanon-32) oAHOATOMHBIE CHUPTHI

B) Tosryon 3) MHOTOQTOMHBIE CITUPTHI

4) KETOHBI
3anumuTe B Ta0IUIYy BRIOpaHHBIE ITU(PHI TT0 COOTBETCTBYIOMMUME OykBamMu.OTBET:
A b B

W3 npenioxkeHHOTo TepedHsi BRIOSPUTE JIBa BEIIECTBA, KOTOPBIC SBIISIOTCS M30MEPaMUTEKCHHA-2:

1) rekcanuen-2,4; 2) 2-MeTunOyTeH-2; 3) 3-meTmnOyTHH-1; 4) HUKIOTEKCeH; 5) TeKceH-2.3anuumTe HoMepa
BBIOPAHHBIX COCTMHCHHM.

OrTBeT:

MmTBKyTI&‘ﬁE‘H:amTa—COHEpKM1 aTOMBI yIJICpOAd B CIICAYOIICM BUAT THOPH A3 allim:
sp° 2)sp? 3)sp 4)sp usp’
Ortser:

AJkeH oOpa3zyercs B pe3ysbTaTe:

B3auMoieicTBU 1,2-1u6pomMOyTaHa C MarHuem;

JETUAPOLMKIN3AIUY TeKCaHa,;

MIOJIHOTO T'MJIPUPOBAHUS AJIKUHA,

B3aUMO/IeHCTBHS 1-OpoMOyTaHa co CIUPTOBBIM PACTBOPOM HIENOUH;

B3aMMO/IEHCTBHS 2-OpoMOyTaHa ¢ BOJAHBIM PaCTBOPOM IIEI0YH.3aUIINTE HOMEpa BEIOPAHHBIX OTBETOB.
Ortser:
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YCTaHOBUTE COOTBETCTBHE MEXy Ha3BAaHHEM BELIECTBA U MPOIAYKTOM, KOTOPBIN IPEUMYIIECTBEHHO 00pa3yercs
MIPY B3aUMOJICHCTBUU 3TOTO BEIIECTBA C M30BITKOM OPOMOBOIOPOIA.

HA3BAHUE BEIIECTBA TIPOAYKT PEAKLIMN

A) mponen 1) CH3—CH2-CH2-CH2-Br

b) muxnonponan 2) CH3-CH2—CH(Br)—CH3

B) mporiun  3) CH3—CH2-CH2-Br

I') 6yren-1  4) CH3—CH(Br)-CH3

CH3-CBr2—CH3

CH3—-CH2-CHBr2

3anuuuTe B Ta0NMIly BBIOpaHHbIE HU(PHI 10 COOTBETCTBYIOMUMHU OyKkBaMu.OTBET:
A b B N

AIIGTI/IJ'[CH B OAHY CTAAWIO MOXKHO IIOJTYYHUTH U3:

1) Oyrana; 2) MeTaHa; 3) otunena; 4)ortaHans; S) kapOug Kajblus;, 6) sTaHONA. 3aMUIIUTE HOMEpa
BBIOPAHHBIX COCTMHECHHM.
OrTser:

BepHs! 1u crienyromue cyxeHus?

A. PudopmuHT HEPTEPOYKTOB IPOBOIAT C IICJIBIO YBETUUCHUS I€TOHAITMOHHONCTOMKOCTH OCH3MHA.

b. OcHOBHBIM TPUPOTHBIM UCTOYHUKOM METaHAa SIBJISETCS TPUPOIHBIN T'a3

1) BepHO TOJIBKO A 2)BepHO TOJIBKO b 3) BepHbI 00a yTBepkeHUs 4) 00ayTBEpKICHUS HE BEPHBI
Ortser:

]

Yacts 2.

Hanummmure ypaBHEHUS PEaKIHii, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYIIECCTBUTHCIICYIONMINE IPEBPAIICHHUS

KMnO4, KOH CH3COONa — CH4 — X1— C6H6 — X2 — C6H5COOK

B ypaBHEHUAX YKaXKUTE CTPYKTYpHBIC (DOPMYJIBI OPraHUYCCKUX BEIECTB.

VYTIIeBO0PO/T HEIIMKIMYECKOr0 CTPOCHHUS Maccod 8,4 T pearpyeT ¢ BOJOPOJOM B OJHY CTaJIUIO U CIIOCOOCH
MPUCOSTUHUTD 3,36 J1 (H.y.) BOJOPO/Ia B MPUCYTCTBUU KaTaIU3aTOPA.

W3BecTHO, YTO B pe3ysbTare MPUCOSAMHEHUS OpOMOBOJOPOJA K 3TOMY YIIIEBOAOPOAYOOpa3yeTcsi TOIBKO OJIHO
OpPOMITPOM3BOHOE.

Ha ocHOBaHMH JaHHBIX YCIIOBHSI 3a[aHUS:

MIPOU3BEJUTE BBIYMCIICHUS, HEOOXOJMMBIC Il  YCTaHOBJICHUS MOJICKYJSIPHON  (hOpMYJIBI OpPraHu4eCcKoro
BEILIECTBA;

3aMUIIUTE MOJICKYJISPHYIO (POPMYITY HCXOIHOTO OPraHMYECKOTO BEIICCTBA,

COCTaBbTE CTPYKTYPHYIO (POPMYIy STOTO BEIIECTBA, KOTOPAas OJHO3HAYHO OTPAXKACTIOPSIOK CBSI3U AaTOMOB B €ro
MOJIEKYIIE;

HAMUIINTE YpaBHEHHE PEAKIIH ITOTO BEIIECTBA C OPOMOBOIOPOIOM.
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KJ/IIOYH

YACTB 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
S 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

Kpurepun onenuBanus.
Yacts 1 .3a mpaBUIBHBIN OTBET Ha Kaxa0€ W3 3aAanuil 1-4, 7 craButcs 1 Gamn
3a mpaBWIBHBIN OTBET B 3aJaHUAX S5-6 cTaBUTCA 2 Oaiuia; eciu J0omyiieHa ojHa ormuoka, — 1
Oasn; 3a HEBepHBIM OTBeT (Oonee omHOW ommOku) wiau ero orcyrctBue — 0 Oamwmo. Yacte Il.3amanue 8
OLICHHBAETCd B 5 0aJIIOB.
3amanue 9 onieHuBaeTcs B 4 6amna. Kpurepun oreHuBaHUSI.
«5» - 18-17 6annoB; «4» - 13-16 6aos; «3» - 12-9 6annos; «2» - 8 1 MeHee 0aJIOB.
Onenka 5 -BBICOKHI YpOBEHb
Onenka 3 u 4 -cpeHUIl YPOBEHb
Onenka 2 - HU3KU YpOBEHB
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