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IHosicHUTEJBbHAA 3aNIHCKA

[Tonmyyaemple B IIKOJE 3HAHUS IO OHOJIOTMM W XUMHUM MBI HE OYEHb YacTO HPUMEHSEM B
MOBCEHEBHOM ku3HU. TemM He MeHee, OMONOTHS M XUMHS - 3TO OJWH M3 HCTOYHUKOB Pa3BUTHS
€CTECTBEHHO-HAaY4YHOI 'PaMOTHOCTHU Yepe3 MOJIyYeHUs 3HAaHUM O 30pPOBbE UEIOBEKA, TaK KaK IPH U3yYEHUU
XUMHUH YYEHUKH 3HAKOMSTCS C COCTaBOM M XMMHYECKHMMH CBOWCTBAMHU Pa3IMUYHBIX BEUIECTB, a Ha YpOKax
O6uonoruu - ¢ GMOJOTMYECKOl POJIbI0 ITUX K€ BEIIECTB. AKTYalbHBIM SIBISIETCS OObEIMHEHHE TAaHHOTO
y4eOHOro MaTepuasa JJsl TOJHOTHI PACKPBITHS BIUSHHUS OMOJOTMYECKH 3HAYMMBIX BELIECTB Ha MPOLIECCHI
KHU3HENEATEIbHOCTU OpraHu3MoOB, T.K. OMOXMMHS — HayKa O XMUMHUYECKOM cocraBe
KUBBIX KJIETOK M OPTaHU3MOB, a TaKK€ O JIeKAIMX B OCHOBE HX JKM3HEAEATEIbHOCTH XUMUYECKUX
poreccax.

IIporpaMma Kypca BHEYpPOUHOM €ATEIbHOCTH «BHOXUMUSA: OT MOJIEKYJIBI 10 OHOoCc(heps» SABIsSETCS
OOIIENHTENIEKTYaIbHOM TpOrpaMMoOl €CTECTBEHHOHAYYHOM HAIpPaBJIEHHOCTH, CO3/J1aHHOM Ha OCHOBE
pe3yJIbTaTOB MHOT'OJIETHEN PabOTHI 10 O0YUEHHUIO yYalIUXCsl OCHOBHOW IIIKOJIBI OCHOBAM 3KOJIOTHH.
IIporpamma Kypca BHEYpPOUHOH J€ATEIbHOCTH «BHOXMMUS: OT MOJEKYJbl 10 Ouocgepbl» coCTaBleHa Ha
OCHOBE CJIEAYIOIMX HOPMAaTUBHO-TIPAaBOBbIX JOKYMEHTOB:

1. ®denepanbubiil 3akoH Poccuiickoit Menepanun «O06 obpasoBanun B Poccuiickoit denepauun» ot 29
nexabps 2012 roma Ne 273-®3 (B penakiuu ot 7.03.2018).

2. CanlluH 2.4.2. 2821-10 «CaHutapHO-3MMIEMUOJIOTHYECKIE TPEOOBAHUS K YCIOBHUSM M OpraHU3aluu
oO0ydeHus B 0011e00pa3oBaTesIbHbIX YUpexxaeHusax» oT 29.12.2010 Ne 189 (B penakiuu ot 24.11.2015);

3. ®@enepanbHBIi TOCYIAapCTBEHHBIH 00pa30BaTENIbHBI CTaHAApPT OCHOBHOrO OOIIEro 00Opa3oBaHUS,
YTBEP)KJACHHBIN NprKazoM MuHucTepcTBa 00pa3oBaHus U Hayku oT 17 nekadbps 2010 r. Ne 1897. (B pen.
[TpukazoB MunoOpHayku Poccuu ot 29.12.2014 N 1644, ot 31.12.2015 N 1577);

4. OcHoBHas oOpa3zoBaTenbHas MporpaMMa OCHOBHOro obmiero obpaszoBanus MBOY «COLI
Ne3»r.HazapoBo Kpacnosipckoro kpasi.

HoBuzHa mporpamMmel 3akirodaercs B TOM, 4YTO B paMKax peanu3anuu npoekta «CoBpeMeHHas
mKoNa»(HAIMOHANIBHBIA TPoeKT «OO0pa3oBaHUe») Kypc pealm3yeTcsi C HCIONb30BaHHEM HU(POBBIX
MHUKPOCKOIIOB M HU(POBBIX YUYCHHUYECKHX J1a0opaTopuii, KOTOpbIe o0ecrmedyaT MpoBeneHHe y4eOHOro
9KOJIOTUYECKOT0O MOHHMTOPHHIAa HMHCTPYMEHTAJIbHBIMH METOJAaMH, IpPU H3YYEHUM OMOJIOTMH, XHMHH,
9KOJIOTUH, a TAKXKE JIJIS1 MHAWBUAYAJIbHBIX UCCIIEOBAHMS U IPOEKTHOMN JESATENbHOCTH IIKOJIBHUKOB. JlaHHOE
000pyI0OBaHUE HCIOJIB3YETCS i peaju3aluy MporpaMMbl «BHOXUMUSA: OT MOJIEKYJbl 10 OHochepn».
Hcnonp3oBaHue MHCTPYMEHTOB 11t cOopa U (pukcanuy OMOJIOTHYECKUX U XUMUYECKUX JaHHBIX (LU(PpOBBIE
JNATYMKHU): JATYUK XJIOPUA-UOHOB, HUTPAT-MOHOB, MOHU3HUPYIOLIETO H3JIy4€HUs, SJIEKTPONPOBOAHOCTH,
natyuk pH, pacTBOpEHHOro KHCIIOpOAa, JaTYMK 3BYKa, TEMIIEPATypbl, OKHUCH Yriepoia, IO03BOJUT
OMOXMMHUYECKHE TMPOLECChl  OPraHU3MOB B IIOMEIIEHUH UIKOJIbI, Ha MPHUIIKOJILHOW TEeppUTOpPUH,
HCCJIEI0BaHUE BOJOIPOBOAHOM BOJbI, OCAJKOB, TOUBBI, BIUSIOLIUX HA OPraHU3MBbI.

[Iporpamma HaueneHa Ha CO3JaHUE IME€AArOrM4eCKUX YCIOBUM JJIsl peajd3allid CUCTEMHO-
JeSITeNbHOCTHOTO MOAX0/1a K 00pa30BaHUIO €T, TBOPYECKOMY UX CTAHOBJICHUIO CPEICTBAMH MPOEKTHOM
u UCCIIEIOBATENbCKOM EATETbHOCTH, pa3BUTUI0 (DYHKIMOHAIBHON TPAaMOTHOCTH, a TaKXke Ha
OCYIIECTBJICHHE [[EHHOCTHO-OPHEHTHPOBAHHOI'O IMOJIX0Ja K Pa3BUTHIO MBIIUICHUS peOEHKA MOCPEICTBOM
MPUOOIIEHUS €ro K MPUPOI0OXPAHHOM 1eATEIbHOCTH.

[IpuHUUIIBI TOCTPOEHHUSI TPOT PAMMBI:

. MPUHIUI JOOPOBOJIBHOCTH (3a4UCIIEHHE peOeHKa B IPYIITY BO3MOXKHO TOJBKO IO €r0 JKEJIaHHUI0);

¢ IIPUHIIMII ONOPHI HA UHTEpEC (BCE 3aHATHUS TODKHBI ObITh HHTEPECHBIMHU 7Sl peOeHKa);

® IPUHIMI MPUPOJOCOOOPa3HOCTH (METOIbI W CPEACTBA, OOYYarOIIMXCS JODKHBI COOTBETCTBOBATh
BO3PACTHBIM U TICHXOJIOT0-(hDU3M OJIOTHIECKUM OCOOCHHOCTAM peOeHKa);

e IIPUHLMI OPUEHTALMM Ha JOCTI)KEHUE ycliexa (CO34ar0 yCJIoBUs Ul MOAJEpXKaHMs Yy JIEeTell Bepbl B
COOCTBEHHBIE CHJIBI U B BO3MO)KHOCTb IOCTHXKEHUS yCIIeXa);
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https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
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e [IPUHLIMI HAayyHOCTU (HaydHas uH(popMmanus, H3jlaraemMas B ydyeOHOM Martepuaje JOJDKHA ObITh
JIOCTOBEPHOIA )

® [IPUHIMI JOCTYIHOCTH (M3/1araeMblii MaTepuall 1o CIOXKHOCTH JOCTYIEH IOHUMaHUIO PeOCHKA);

® [IPUHIIMI [IOCJIEJOBATEIbHOCTH (M3JI0KEHNE MaTepHajia UMEeT JOIMYECKYIO MOCIIeI0BATENbHOCTS);

® [PUHIMI B3aUMOYBa)KEHHs (Bce oOIIeHus peOeHKa CO CBEPCTHHUKAaMHM M IelaroraMH CTpPOMTCA Ha

OCHOBE B3aMMOYBa)KE€HUsI, POBHO, KaK U OOLIEHHE MEAAarora ¢ KakJ(bIM Y4IEHOM JIETCKOro KOJJIEKTUBA).

JlanHas mporpamMma omupaeTcsi Ha 0a30Bble 3HAHUS YYaIIUXCSl MO MPHUPOJIOBEAEHHUIO, OMOJIOTHH,

reorpauu, XuMuu.

[Tporpamma pa3pabotana s yuaruxcs 13-15 et (8 kiacc).

VYcnoBus npuemMa o0ydaromuXxcs: Ha OCHOBAHUH 3asBJIEHUS POAUTENEH U cobece0BaHUs ¢ 00yYarOLIMCS.

[Iporpamma kpykka paccuntaHa Ha 34 yaca, | uyac B Henemwo. [Ipenmonaraercs mnpoBeneHue Kak

TEOPETHUECKUX, TaK M MPAKTUUECKUX 3aHATUHA. Pexxum 3aHsATHi: 3aHATHS mpoBoasTcs mo 1 vacy 1 pa3 B

HEJIETIHO.

Ilenv npozpammer: popMupoBaHue 3HAHUI, YMEHUN U HABBIKOB CAMOCTOSITEILHON SKCIEPUMEHTAIbHONU U

UCCIIEZIOBATENbCKON JI€ATEIbHOCTH Yepe3 M3ydyeHHEe M IpUMEHEHHE OHOXMMMUYECKHX IIPOLECCOB

OpraHu3MOB.

3aoauu npozpammol:

1. u3y4uTh OCOOEHHOCTH CTPOEHMSI, CBOMCTBA M (PYHKUUU OMOMOJIEKYN (YrieBOJOB, JIMIUIOB, OEIKOB,

HYKJIEMHOBBIX KHCJIOT), BXOJSIIMX B COCTAaB KUBOIO OPraHU3Ma;

2. copmupoBaTh y 00y4arOMMXCsl MPEACTABICHNUSI 00 OCHOBHBIX METOJAX MCCIIEIOBAHUS B OMOXUMHUH;

3. MO3HAaKOMUTh O0y4aroumxcs ¢ OnouH(pOpMaTHKOI;

4. o0ecrieunTh pa3BUTHE IKCIEPUMEHTAIbHBIX YMEHHUI 1 HaBBIKOB B COOTBETCTBUU C TPEOOBAHUSIMHU NTPABUI

TEXHUKH 0€30I1aCHOCTH; paCKpbITh OMOJIOTUYECKYIO POJIb OPraHUYECKUX U HEOPraHUYECKUX BEIIECTB,

5. cnoco0CcTBOBATH (POPMUPOBAHUIO 3A0POBOTO 00pa3a KU3HU U U3YUEHUIO OCHOB PAIIMOHAIILHOTO MU TAHUS,

6. yMmMeTb NPUMEHSATh IOJNyY€HHbIE 3HAHUS U YMEHHUS B OBITY, CEIbCKOM XO3AHCTBE, B pEIICHUU

IIPaKTUYECKUX 3a/1a4y B [IOBCETHEBHOM JKU3HHU.

Memoowvt u hopmel odyuenusn:
— METOJIbl TTIOMCKOBOT'O U MCCIIEI0BATEIIHCKOI0 XapaKTepa, CTUMYJIHUPYIOIHE TO3HABATEIbHYI0O aKTUBHOCTh

yYammxcs, TPEHHUHTH, MPOEKTHO-MCCIICAOBATENIbCKAsl  IeATEIbHOCTh, PAa3BUBAIOIIAS TBOPUYECKYIO
WHUIUATHBY yUYAIIUXCS;

— WHTEPAKTUBHBIC METOMBI, (3BPUCTHUYECKHE METOJbI, YICOHBIH TUATIOr M MOJHJIOT, METOJ MPOOJIEMHBIX
3a/1a4, 1eJI0BbIE UTPHI);

— caMoOCTOsATeNbHAsT padoTa ydammxcs ¢ pa3IMYHBIME MCTOYHHKAMH WHQOpManuu, BKiodas WHTepHET-
pecypchbl.

Dopmbl opzaHuzauyuu NO3HABAMENLHOU O0eAMENbHOCMU YYAUWUXCA . TPYIIOBbIe, WHIANBUAYAIbHbIE U
KoyiekTuBHbIe. KomiekTuBHbIE (QOPMBI HCHONB3YIOTCS TPH HM3YyYEHUHM TEOPETHUECKUX CBEACHHIA,
oopmIIeHMN BBICTABOK, MPOBENCHUU IKCKypcuid. ['pymnmoBbie (GOpMBI MPUMEHSIOTCS MPHU MPOBEACHUU
MPAaKTUYECKUX paboT, BHIMOJIHEHUN TBOPUECKUX, UCCIEOBATENbCKUX 3aAaHuil. uauBuayansHbeie GhopMbI
paboOThl MPUMEHSIOTCA TpPH pabOTe C OTACIBHBIMU pedsTaMH, 00JIaaOIIMMH HHU3KHM WM BBICOKHMM
YPOBHEM Pa3BUTHUS.

Dopmobl yueOHbIX 3aHAMUIL:

3aHATUS OCYIIECTBIIAIOTCSA B KaOuHeTe Ononornn U xumun («Touka pocta») B ¢opMme. Oecen, CEMUHAPOB,
MPAKTUYECKUX 3aHATHI, KPYIJBIX CTOJOB, KOHCYJbTAllMH, UIP, WHAUBHUAYAJbHBIX 3aHATHH, JKCKYp CHH,
caMoCTosITeNTbHasl paboTa yJanmxcs.

Ilnanupyembie pe3yabTaThl 0CBOEHHS Kypca

Yuawuiica nayuumecen:



e packpbIBaTh Ha IPUMEPAX poJib OMOXUMUU B (POPMHUPOBAHMHN COBPEMEHHOM HayyHOU KapTUHBI MUpa U B
IIPAKTUYECKON JEATENBHOCTH 4YEJIOBEKa; JEMOHCTPUPOBATh Ha IIPUMEPAaX B3aUMOCBA3b MEXIY
OMOXHUMUEN U IPYTUM €CTECTBEHHBIMU HayKaMu;

e COCTaBJIATb MOJIEKYJSIDHbIE W CTPYKTypHble (OpPMYJIbl OpPraHMYECKUX BEIIECTB KaK HOCUTEJeH
MHGOPMALUU O CTPOCHUHU BEILIECTBA, €r0 CBOWCTBAX M MPUHAMJICKHOCTH K ONPEAEIEHHOMY KIIAcCy
COCIUHCHUIA;

e  XapaKTepH30BaTh OPraHUYECKUE BEIIECTBA I10 COCTABY, CTPOCHHIO U CBOWCTBAM,

e HCIIOJIb30BATh 3HAHMS O COCTABE, CTPOSCHUHM M XUMHUYECKHX CBOHCTBaX OEJIKOB, JUMHUAOB, YIIeBOJOB U
HYKJIEMHOBBIX KUCJIOT JIJIsl IPUMEHEHUS B HAYYHON U MPaKTUYECKON AeSITENbHOCTH;

e  HCIOJIb30BaTh Ha NMPAKTUKE pa3IMYHbIE METObl OMOXUMUU

e  BBINOJHATh XUMHUYECKUN IKCIIEPUMEHT B COOTBETCTBUU C MPaBUIaMH U NpuéMamMu 0€30MacHOil paboThl
C XUMHUYECKMMH BELIECTBAMHU U JJAOOPATOPHBIM 000pYA0BAHUEM

e  BIAJAETh IPaBUJIAMHU U NpUEMaMU O€30MaCHOM pabOThl ¢ XUMUYECKUMH BEIIECTBAMU U Ja00PaTOPHBIM
000pyZIOBaHUEM;

e BIJIAJETh METOJaMU KOMIIBIOTEPHON BU3YyaJM3alluu OMOMOJIEKYJI C UCIIOIb30BAHUEM IIPOTPaMMBbl

e  CTPOUThb MOAEIH OEJIKOB C MOMOIIIBIO METOa FOMOJIOTHYHOTO MOJIEIUPOBAHHUS;

e IIPEACTaBIATH IYTH pELIEHHUs TIJI00AJbHBIX MpoOJieM, CTOALIMX IE€pe] UeJOBEYECTBOM, H
MIEePCIEKTUBHBIX HAIIPABJIEHUI Pa3BUTHUSI XUMHUUECKUX TE€XHO-TIOTHH.

Yuawyuiica nonyuum 6osmoscnocmo nayuumuca:.

— WUIIOCTPUPOBATh Ha IPUMEpax CTAHOBIEHHE M JBONIOLMI0O OMOXMMHMM KaK HAayKd Ha pPa3IMYHBIX

HCTOPUYECKHX dTamnax e€ pa3BUTHS;

— HMCIIOJIBb30BAaTh METO/JAbl HAYUYHOT'O IO3HAHUS IMPHU PCUHICHUUN y‘le6HO'I/ICCHCI[OBaTCJIBCKI/IX 3aja4d 1o U3y4CHHIO

CBOWCTB, CIOCOOOB TTOJTy4€HHS ¥ PACIIO3HABAHHS OPIaHUYECKUX BEIIECTB;

— YCTaHABIMBATh B3aMMOCBS3M MEXAy (akTamMu M Teopuel, NPUYMHOW M CJIEICTBHEM IIpPH aHaH3e

NPOOJIEMHBIX CUTYAIM 1 0O0CHOBAaHMM NPUHUMAEMBIX PELICHUH HAa OCHOBE XMUMHUECKUX 3HAHUM;

— (OpMyYIIMpPOBATh LIeNb UCCIIEA0BAHNUS, BBIJIBUTATh U IIPOBEPATH KCIIEPHMEHTAIBHO THUIIOTE3Bl O XMMUUYECKUX

CBOIiCTBaX BEIIECTB HA OCHOBE MX CO-CTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B XMMHUYECKHE PEaKIHH, O

XapakTepe U MPOAYKTaX Pa3InyHbIX XUMUYECKUX PEaKI[il;

— CaMOCTOSITEJIbHO IUIAHMPOBAaTh M MPOBOJUTh XMMHUYECKHE OSKCHEPUMEHTHI C COOJIIOJICHUEM IPaBHUII

6e30macHO paboTHI C BELIECTBAMH U JJAOOPATOPHBIM 000PYAOBaHUEM;

— HMHTEPIPETUPOBATh JAaHHBIE O COCTaBE W CTPOCHUM BEILECTB, MOJYYCHHBIE C MOMOIIBIO COBPEMEHHBIX

OMOXHMHUYECKHX METOJIOB;

— XapaKTECpHU30BaATh POJb OEIKOB U HYKJICMHOBBIX KUCJIOT KaK BaYKHEHUIITNX OMOJIOTHYECKN aKTHBHBIX BCIIICCTB.

JINYHOCTHBIEC Pe3yabTaThbl OTPAKAIOTCA B HMHAMBUAYAJbHBIX KAaYECTBEHHBIX CBOWCTBAX YyYalIUXcs,
KOTOPbIE OHU JOJKHBI IPUOOPECTH B MIPOLIECCE OCBOCHUS yUEOHOTr0 IpeaMeTa:

-popMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YUEHHIO, TOTOBHOCTH MU CIOCOOHOCTH OOydaroumxcs K
CaMOpPAa3BUTHIO U cCaM000pa30BaHUIO HA OCHOBE MOTHBAIMHU K O0YUEHHUIO U [TO3HAHUIO;

-popMHpOBaHHE LIETOCTHOIO MHPOBO33PEHMSI, YUMTHIBAIOLIETO KYyJbTYpPHOE, S3BIKOBOE, JIYXOBHOE
MHOroo0pasue COBpEMEHHOI'0 MHUPa;

-(opMupoBaHHEe OCO3HAHHOTO, YBAXHUTEIBHOTO U JOOPOXKEIATEIbHOIO OTHOIIEHHS K APYroMy 4YeJOBEKY,
€ro MHEHHUIO, MUPOBO33PEHHIO, KyJIbType; TOTOBHOCTU U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIOJBMHU U
JOCTUTATh B HEM B3aMMOIIOHUMAHMS;

-pa3BUTHE MOPAJIBHOIO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUU MOPAJIbHBIX MpOOJEM Ha OCHOBE
JIMYHOCTHOIO BbIOOpa, pOpMHpPOBaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IMOBEIEHUS, OCO3HAHHOI'O U
OTBETCTBEHHOI'0 OTHOILIECHHUSI K COOCTBEHHBIM IOCTYIIKAM;

-popmupoBaHre KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOLIEHMHM U COTPYAHUYECTBE CO CBEPCTHUKAMH,
B3pOCIBIMH B IIpoIiecce 00pa3oBaTeIbHOM, TBOPUECKOM JesATeIbHOCTH.

MeTanpeaMeTHble  pe3yJIbTAaThl XapakTepU3ylOT  YpOBEHb  C(HOPMUPOBAHHOCTH  YHUBEPCAJIbHBIX
CrocoOHOCTEN yyanmxcs, IPOsBISIONINXCS B TO3HABATEILHOM U TPAKTHYECKON JesITEbHOCTH:

- YMEHHUE MPOBEAECHUS OIBITOB, MPOCTBIX SKCIEPUMEHTAIBHBIX HCCIEJOBAHMM, NPSIMBIX U KOCBEHHBIX
M3MEPEHHH ¢ MCII0JIb30BAaHHEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB

-yMEHHE CaMOCTOATEIbHO ONPENENATh e CBOEro 00y4eHUs, CTaBUTh U (JOPMYIUPOBATH I ceOsl HOBBIE
3aJa4M B yu€0e U MO3HABATEIbHON AESITEIbHOCTH, Pa3BUBAaTh MOTHBBI U MHTEPECH CBOEH IO3HABATENbHOMN
NeSITENIbHOCTH;



-YMEHHE CaMOCTOSATEJIbHO IUIAHUPOBATh ITYyTH JOCTHDKEHHUS IIeJied, B TOM 4YHCIE albTePHATUBHEIE,
OCO3HAHHO BBIOMPATh Hanbosee 3PpPEeKTUBHBIC CITOCOOBI PEMICHUs YUE€OHBIX M MO3HABATEIBHBIX 33]1a4;
-YMEHHUE COOTHOCUTH CBOM JEWUCTBHUS C IUIAHUPYEMBIMU pe3yjbTaTaMH, OCYLIECTBIISITH KOHTPOJIb CBOEH
NEeSTENbHOCTH B MPOLECCEe JOCTUKEHHUS pe3yJibTaTa, OINpeAessITh CHOCOObl JEeHCTBUI B paMKax
MPEIJIOKCHHBIX YCIIOBUM U TPeOOBAaHMI, KOPPEKTUPOBATH CBOU JICKHCTBUS B COOTBETCTBUHU C M3MEHSIOIICH CS
CUTYyalueu;

-YMEHHE OI[€HUBATh MPABHIILHOCTh BHIMOJIHEHUS Y4€OHOU 3a/1aui, COOCTBEHHBIC BOZMOYKHOCTH €€ PEIICHHUS;
-BJIaJICHUEC OCHOBAMH CaMOKOHTPOJISl, CAMOOIICHKU, MPUHATHS PEIICHUH W OCYIIECTBJICHHUS OCO3HAHHOTO
BBIOOpa B yueOHOM M TIO3HABATENLHOU ASSITENILHOCTH,

-yMEHHE OpraHU30BBIBATH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO [IESTEIBHOCTh C YYHUTEIeM W
CBEPCTHUKAMU;

- paboTaTh MHIMBUAYAJIbHO M B TPYIIE: HAXOJUTh OOIIEe PEIICHHE M pa3peniaTh KOH(IUKTH HA OCHOBE
COTJIaCOBAaHUS TO3UIIUNA U yUeTa HHTEPECOB;

- popmynHupoBaTh, apryMeHTUPOBATh U OTCTAaUBATh CBOC MHCHHE.

Kpurepuu oneHku 3HAHUI, yMEHU 1 HABBIKOB.
ba30BbIif YPOBEHB: yIOBIETBOPUTEIHHOE BIIAJIEHNE TEOPETUYECKON NH(OpMAIINEl o0 TeMaM Kypca, yMEHHE

MOJI30BaThCA JIUTEPATYpOll TpPH TOATOTOBKE COOOIIEHMM, Yy4YacTHE€ B OpraHU3alMH BBICTABOK,
3JIEeMEHTApHBIE TPEICTABJIEHUS 00 HCCIIeI0BATEIbCKON AeATEIbHOCTH, TACCUBHOE YYacCTHE B CEMHHapaXx.
[TOBBINIEHHBIN YPOBEHb: IOCTATOYHO XOPOIIEE BIAJCHUE TEOPETUYECKONH MH(OpMAIel 0 KypCcy, YMEHUe

CHCTEMAaTH3UPOBATh U MOAOUPATH HEOOXOAUMYIO JIUTEPATYPY, MPOBOIUTH UCCIEAOBAHUS M OMPOCHI, UMETh
IIPEJCTaBICHUE O Y4eOHO — MCCIEAOBATEIbCKOM JEATENIbHOCTH, y4yacTHE B KOHKYpCax, BBICTaBKax,
OpraHU3alUM U MPOBEICHUU MEPOIPHUATUMA.

Bricokuii ypoBeHb: CBOOOIHOE BIaJIECHUE TEOPETHUCCKON MHPOpMAIMel IO KypCcy, YMEHHE aHAJIN3UPOBAThH

JUTEpaTypHbIE UCTOYHUKU U JIAHHBIE MCCIIEOBAHUN U ONPOCOB, BBISBIATH NPUUYUHBI, TOJOMPATh METObI
UCCJIEZIOBAHUS, MPOBOJUTh Y4E€OHO — HMCCIE0BATEIbCKYIO JESTEeIbHOCTh, AKTUBHO IPUHUMATh y4acTHE B
MEpOIPHUATUSAX, KOHKYypcaxX, HPUMEHATh IOTY4YeHHYI0O HH(OpMaluio Ha MpaKTUKe, MPeICTaBIATh
JeATeNbHOCT B BUJIE IPE3EHTALINU HCCIIeI0BATEIbCKOM padoTHI.

Ouenka r¢ppexmuenocmu padomeut (npunoscenue 1).

Bxonsdumii KOHTpoJIb — OINpeNeIeHUe YpOBHS 3HAHWM, yMEHHUI, HAaBBIKOB B BHJAE Oecel, MPaKTHUECKUX

paboT, BUKTOPHH, UTP.
[IpOMEXYTOUYHBIN KOHTPOJb: KOJJIEKTUBHBIM aHalU3 KaXXKJ0M BBIMOJIHEHHOM paboThl U caMoaHalu3;

cobecen0BaHUE.
HTOroBblii KOHTPOJb: IPE3EHTALMS HMCCIEAOBATENbCKUX paboT. dopMa NpoMexyTOYHOW aTecTaluu —

3ayer/ He 3a4eT

Y4ye0HO — TeMAaTHYEeCKHH IJIAH.

Neni/m | Tema 3angaTus KoandecTBo yacoB
BCEro TEeOpUs MIPaKTHKA
1 Benenue. 2 2
Paznen 1. Monekynbl 7 1 8
3 Pasznen 2. Kiietka 4 1 3
4 Paznen3. Opranusm 9 1 7
5 Paznen 4.9xocucrema u 6umocdepa 12 6 6
Hroro 34 9 25




Conep:kanue

BBenenmne (2 uaca).
[Tonstue o Guoxumuu. Kpatkuil ucropuueckuii ouepk pa3BUTHs OMOXUMUHU. MeTobl OMOJIOTUN U XUMUU .

buoxumus — Hayka O KayeCTBEHHOM COCTaBe, KOJMYCCTBEHHOM COJICP)KAaHHUM M MpeoOpa3oBaHUsX B
npolecce JKU3HEICITCIbHOCTH COCMUHCHUH, O00pa3ylolMX KHBYWO Mareputo. Mcropust pa3BuTHS
OonoxuMuu. Ponmb oOTeuecTBEHHBIX YYEHBIX B Pa3BUTHH OHOXUMHH. B3amMOCBSI3b OHOXMMHUU C
MOJIEKYJISIpHON Ononorueid, Onodu3nkoi U OMOOPraHNYECKON XUMHEH. 3HaueHNe OMOXUM MU JJIST Pa3BUTHS
OMONIOTHH, MEIWIIMHBI, OMOTEXHOJOTHH, CEeIbCKOTO XO3SCTBa, T€HE- THUKH U JKOJOTUU. MeTombl
OMOXMMHUYECKUX HCCIEeOBAHUN M WX XapaKTepucThka. Vcrmoiap3oBaHME COBPEMEHHBIX CKOPOCTHBIX H
aBTOMAaTU3WPOBAHHBIX (PM3NKOXMMHYECKAX METOJIOB aHajm3a JJIsi OMOXMMHUYECKUX 1enell. buoxummdaeckue
METOJIbl MOHUTOPHHTA OKPYKAOIIEH CPebl, PpETUCTPATOP JAHHBIX , IOTHPOBAHUE

MoJstekyJibl

Xumnueckuit cocras kineTku. Bona. benku. @epmentel. JIHK, PHK. XXupsl. VYriaesogsl. O¢upHble Macia.
Tonusupyronme BemecTsa. Makpo- W MHKPO3JIEMEHTHl. POl  XMMHYECKMX  DJIIEMEHTOB B
XKU3HEJEATEIbHOCTH OpraHu3Ma. BimsHue XMMHUYECKHX 3J€MEHTOB Ha 370pOBbE YEIOBEKA. DJIEMEHTHI B
MPOJAYKTaxX MUTAHUS.

Boga. Ponbs Boabl B kuBOM cucreMe. BinusHue kauectBa BOABI Ha 3/10pOBbE 4eNOBEKa. AHAJIM3 KadyecTBa
BOJbl. BiusiHue 3arps3HeHui BO/Ibl Ha 310POBbE UETIOBEKA.

KaTtnonsl 1 aunonsl. PoJib BaKHENHIIMX MOHOB B OPraHU3Me.

benku. Ponp OGenkoB B Ku3HemesTeNbHOCTH opranusma. [IlpomykTel, copepxkamme Oenku. CyTouHas
MOoTpeOHOCTH B Oenkax opranm3ma uyenoBeka. OmpeneneHue OEKOB B MPOAyKTax MUTaHus. KadecTBeHHBI e
peakuuu Ha 6enku. JITHK, PHK. Tpanckpunmus. TpaHcasius. AHTUTIApAILICILHOCTD. | eHeTHYECKU KO/,
XKuppl. Ponb XKUpPOB B KU3HENEATENbHOCTH opraHusma. lIponykTel, coxpepxaumme >xupbl. CyTouHas
MOTPeOHOCTH B )KMpax opraHu3ma uenoBeka. OnpenesieHrue >KMpPoB B MPOAYKTaX MUTAHUS.

VYrneBoasl. Ponp yrieBogoOB B JKHU3HEAEATEIBHOCTH oOpraHusma. IIpoaykrTel, copepkaiiue yrieBOIBI.
CytouHast mOTpeOHOCTh B yIIIeBOAAX OpraHM3Ma 4ejoBeKa.

[Ipaktueckas padota Nel. «Onpenenenue copepkaHus pa3JIMYHbIX HOHOB B TUTHEBOW BOAEY.
[TpakTuueckas pabota Ne2 «OnpeneneHrne coctaBa MUHEPATbHOM BOABI»

[Tpaktnueckas pabota Ne3 «/lenatyparus 0enkoB»

[Tpaktuueckas pabota NeS: «MoaenupoBaHue OMOCHHTE3a OeNKay»

[TpakTuueckas pabota Ne6 «KauecTBeHHBIE peaKkluu Ha KUPbI».

[TpakTuueckas pabota Ne7 « KauecTBeHHBIE peakiiuy Ha YTIIIEBOIBI»

Kuerka. 4 yaca

Kinerounas teopusi.. Meroasl uccinenoBanusi kietok. [Ipokapuorel u 3ykapuoTbl. CTpOEHHE KIETOK U
TKaHe. OnuTenualbHas, MbIIIEYHAs, COCAUHUTEIbHAs, HEpBHAas TKaHb. Siineknerka I[loBepXHOCTHBIN
KOMIUIEKC >KMBOTHOW KieTku. CTpyKTypa LUTOMIa3Mbl. PHOOCOMBI. DHIOMIa3MaTHUYECKHI PETUKYIYM.
Anpo. Mutoxonapuu. CpaBHEHUE IPOKAPHOTUYECKOW M DyKapuOTH4ecKol kierok. Ilmazmomus wu
nerazmosin3. KpoBb, KieTku KpoBu. [lenenne kiaeTku. MuTos, Meios.

[Tpaktideckas padora No9 «I1na3mMonu3 U Aemaa3MoIn3 B KIETKE»

[Ipaktuueckas padora Ne 10«CpaBHeHUE KJI€TOK rpu0OOB, paCTEHUM, KUBOTHBIX, pPACTEHHM »

Pa3znea 3 Opranusm 9 u.

Crpoenue 1ionoBbiX Tein TpuOOB. ['mdel. Munemmii. Crnopanruu. IlnogoBoe TEI0 (CIIOPOKAPI, WM
kapnoop). IlnecameBsie TpuoObl. Jlpoxoxu.Mykop. I[lenunummn CpaBHEHHE TIPOKApPUOTUYECKOH U
9yKapHOTHYECKOH KJIeTOK. [1nazMonm3 u nemna3smMonn3 HUToIIa3Msl.

Jenenue xkiaeTku. MUTO3, MEHO3.

Paznen 3. Opraausm (94)



luder. Munenmii. Cnopanruu. I[lmomoBoe Téno (cmopokapm, uimu kapmodop). [linecHueBbie TpHOBIL.
Hpoxoxu. Mykop. [Ternnuso.

Hbixanue pactenuit. Otamnbl abixaHus AT®. I'muxonus. bpoxenue .Kucinopoansiii u GeckucinopoaHblit
JTarbl.

ABtoTtpodsl. TemHoBas ¢aza. CeroBas ¢a3za. [ Ilpuctiu. Xnopomnacr.

KoHcepBaHThI; ycHIIMTENM BKyCa, apoMaTa; KpacUTeIM; aHTHOKHUCIUTENN; CTa0MIN3aTOPbl; SMYJIbraTophl;
JIa3UPOBATENH; 3aTryCTUTENN; IEHOTACUTENN; PO EIIJICHTBI; PEryIATOPbl KUCIOTHOCTH; aHTH CIICKUBATEIH.
myMoBoe 3arpsisHeHue OCHOBHBIE HMCTOYHHMKM InymMa B Topoje. Buasl mryma. YpoBHM HIyMOBOIO
3arpsisHeHus B Aenubenax (1bA)YpoBHU IIyMa U MOCIEACTBUS sl OpraHu3Ma JomycTumMbie ypOBHU ITyMa
B momenieHuu. [llymoBas 60se3Hb.

HeixatensHble nBukeHus. Juadparma. Jlerkue. Jlpixatensusie mytd. IIMIT mpu obmopoxe. Ilpuemsbr
cepaeuHo-nerounoi peannmaruu. UBJI. Kiimandeckas u Guosioruveckasi CMEpTh.

Anbcopouus. Octpakuuss. CMC. Buasl nsTeH: NPOAYKTHI KU3HENEATEIbHOCTH 4YeloBeKa (IIOTOBBIE
BBIJIEJICHNSI, OCTaTKU OTILEIYIICHHONW KOXH, psAl OakTepuil );UIIEBble 3arpsA3HEHUs , MOJIydaeMble IpU
IIPUTOTOBJIEHUH MMM U NPU €€ IOIVIOLMIEHHH ( OT Macels, JKUPOB, KpaxMmania, KJIeT4aTKd, OEJIKOBBIE U
OKpalIEHHbIE);U3 OKpPYKatollel cpeibl (IblUIb ,ca)ka U MPOAYKThI HEMOJIHOI'O CTOPaHUs OT aBTOMOOUIIEH U
TOL, macina MUHEpaJIbHbIE U CUHTETUYECKHE, COJIb OT 00pPabOTKHU 1OPOr U KUCIOTHBIX AOXKIEH U T.1).
[Ipaktuueckas padora Nell «M3yueHue cTpoeHus miaecHeBbIX IpUOOB, JI0I0BBIX TEJ IPUOOBY»
[Ipaktuueckas padora Ne 12«Onpenenenne He0OOXOIUMOCTH MOJIMBA PACTECHUH KO

[TpakTuueckas padota Ne 13«PexuM eCTeCTBEHHOr0 OCBEUICHHS B KAOMHETaxX LIKOJIbI)

[Ipaktuueckas pabora Ne 14 «OnpeneneHue miogopoaus MOUYBbl pACTEHUN LIKOIbD»

[TpakTuueckas padorta Ne 17 «[TumieBsie 70OaBKH B MPOAYKTAX MUTAHUS »

[Ipaktuueckas pabora Ne 14 «DorocunTe3 pacTeHUN»

[Ipaktuueckas padota Ne 16 «BnusiHue myma Ha 370pOBbE HIKOJIbHUKOBY»

[TpakTnueckas padorta Ne 17 «[TumieBsie 70OaBKH B MTPOAYKTAX MTUTAHUS »

[Ipaktuueckas padota Ne 17 «3HaueHue cepieuHO-IerOYHON peaHuMaIINH »

Pa3nen 4. Dxocucrembl u 6uochepa(12 c)

AOuotnyeckne, OMOTHYECKHE, AHTPOIOTCHHBIE JKOJOrWyeckue (akTopsl cpensl. Braxknocts. CBer.
Tsokensie merauiel. [TouBa. @akTopsl GUTOreHHBIE (BIMSHUE PACTEHUH PYT HA IPyra U Ha OKPYKAIOIIYIO
cpeny); 300rcHHbIE (BIMSHHE JKMBOTHBIX JpYyr Ha Jpyra M Ha OKpyxkawolrylo cpeny). Daxrtopsl
KJIMMaTHYecKue, oporpaduueckue, ruaporpadpuueckue, MUPOTEHHbIE (BO3IEHCTBHE OTHs). AANTalHH.
[Monynsauus. Dxocucrema. buom. Arpouenos. buoreoreno3. buocdepa. Hoocdhepa. Kochoe, xuBoe
BelIecTBO. [ 100anbHOe MoTerieHne. DKON0ro-0MOXUMHYECKHE B3aUMOACHCTBUS C y4acTHEM Pa3UYHBIX
IpymI opraHu3mMoB. Mepbl NpoPUIAKTUKY 3arpA3HEHHs] MUIIEBBIX MPOAYKTOB. [IpoaylieHThl, KOHCYMEHTHI,
penyueHtbl. llumeBbie CcBA3M. OKOIOrMYECKHUE MHUPAMHIBL. JKOJOIMYECKMH MOHUTOpUHI. IlouBa:
rpaHyJOMETpHUYECKUN (MEXaHUYECKHil) COCTaB; arperaTtHblii (CTPYKTYpHBIM) COCTaB;  COIEp)KaHue
MOYBEHHOW BIIarM; IJIOTHOCTb, Macca B €OUHHUIIE 00beMa, MOPO3HOCTh (CKBAXXHOCTh) U CTEIECHBb
a’pupyemMocTu

[IpakTrueckas padoraNe 19: «OnpeneneHne rurpoCKONUYECKON BIAXKHOCTH MOYBBDY

[Tpaktrnyeckas padotaNe:20 «OnpeaeneHne CHMMETPUYHOCTH JIMCThEB OEPE3bD»

[IpakTrueckas padoraNe21: «OnpeneneHne TOKCHYHOCTH CHEKHOI'O TTIOKPOBAY

JIaGopaTtopHas pabota «M3MepeHne BIa)KHOCTH U TEMITEPATyPhI B KJIACCE U OKOJIO PACTEHHSD)
[Mpaktnueckas paborta: Ne23: «Omnpenenenue (HU3MUYECKUX CBOWCTB U T'PaHYIOMETPHYECKOTO COCTaBa
TTOYBBDY

[Tpaktuyeckas paboraNe24: «MccnemoBaHue BIUSHHUS CHHTETHYECKUX MOIOIIUX CPEICTB Ha KYJIbTYpPHI
UH(QY30pHH U XJIOPEILIBI»

[Tpaktueckas padota Ne 25 «OnpeneneHue BblIeIeHUS YTISKUCIOrO ra3a opraHu3MaMm



[Tpaktuueckas paboraNe 26: «CoctaBiieHHE CXEM KPYroBOPOTa BEIIECTB B Ouochepe»



KajieniapHo-remaTu4ieckoe nJiaHnpoBaHue

Ne Jlata Tema 3aHATUS DJIEeMEHTHI COJIepKAHUS Buns! nesareabHOCTH
1. buoxumus. Merozel [Monsitue o 6moxumuu. Kpatkuii ucropudecknii | OnucbiBaTh METOABI OMOXUMUU, ApPT'yMEHTUPOBAThH UX
OHMOJIOTHH U XUMUHU. OYEpPK pa3BUTUA OMOXUMHUH. MeTOIbI IIpUMEHeHue. OnucbiBaTb BKAAZ, KoTopble caenanu : [on
OHMOJIOTHH U XUMUU . Dusnyeckme apdeKTbl, bepr, Kpuctuan Aundunszen, Jlyuc Jlenyap, >xon
ncnosnb3yemble B paboTe 4aTYMKOB. Kengapro, Apae Tucemnyc, ['anc ¢on Diinep-XenbnuH,
Brnagumup I'ynesuu
2. [Mudpossie Hudpossie nabopaTopun, MyJIbTHAATYUKU U TexHuka 6€30MacHOCTH IPH BBIIIOJIHEHUU
nabopaTopuu. MOHOJATYUKU, PETUCTPATOP JAHHBIX , AKCIIEPUMEHTA U Ja0OPATOPHBIX OMBITOB B XUMUYECKOM
JorupoBaHue. Ob6LMe XapaKTEPUCTUKM. nabopaTopuu. OnuceIBaTh IpaBuia UCIOJIb30BaHUS
JIATYMKOB IH(PPOBBIX JabopaTopHil
Paznen 1. Mosekyabi(74).

3. XUMHYECKHH COCTaB XUMHYECKHN COCTaB KJIETKU. Makpo- n Ha3piBaTh XUMHUYECKHI COCTaB KJIETKH
KJICTKH. MHKPOIJIEMEHTBI. POJIb XUMHUYECKUX 3JIEMEHTOB XapakTepu3oBaTh POJIb XUMUYECKUX 3JIEMEHTOB B
B JKH3HE/IEATEIPHOCTH Opranusma. Biisanne JKU3HENEATEIBHOCTH opranu3Ma. OObsACHATh BIUSHUE
XUMHUYECKUX 3JIEMEHTOB Ha 3/I0POBbE UETIOBEKA.
XMUMHUYECKUX 3JIEMEHTOB Ha 3710pOBbE YEJIOBEKA.

4, Bona. [1paktuueckas Bona. Pons BoabI B xxuBOU cucTteMe. Biusanue Coo0miate poib BO/BI B KUBOH cucteme. OOBSICHITh
paGota Nel. KayecTBa BOJBI Ha 3710POBbE YEJIOBEKa. AHAJIN3 | BIMSHUE KaueCTBA BOJBI HA 3/I0POBbE UEIOBEKa
«Onpesnenenne KauecTBa BOJbI. BiusiHue 3arpsi3HeHui BOJIbI U3MEPATHh KOHIICHTPALUIO HUTPAT- HOHOB B BOJIE.

Ha 3/I0pOBbE YenoBeKka. KaTHOHBI 1 aHHOHBI. M3MEpPEHHUs KOHIIEHTPAIlMK HOHOB XJIOPa B BOJIE.
COZIep KaHMs Pa3IMYHBIX . c

. Posp BaxkHEHIIMX HOHOB B OpraHU3Me duKcHpoBaTh Pe3yJIbTAThl HAOIOICHUH U JIeTaTh

MOHOB B ITUTHEBOU

JlaTuuK HUTPAaT-UuOHOB. J{aTUMK XJTOPUJ-MOHOB. | BBIBOJBI.
BOICY. KOJIMYECTBEHHOE OIPEEIICHNE HUTPATOB, Cobumronath npaBuia paboThl B KaOUHETE, 0OpaleHus ¢

KOJINYECTBEHHOE OIPENIEIIEHNE COAEPKAHUS n1abopaTopHbIM 000PYJOBAHHEM

MOHOB XJIOpAa B BOJAHBIX PACTBOPAX,

5. benku. [IpakTueckas benku. Ponb 0enKoB B )KU3HENEATEIHBHOCTH Ha3zbiBaTh poiib OENIKOB B KHU3HEACITEILHOCTU
pabora Ne2 «Bnusaue opranusma. ITpoaykTsl, conepaiuye OeiKu. OpraHu3ma, IpOAYKTHI, COepKaIue OCIKH.
u3MeHenus pH Ha Cyrounas moTpedHOCTb B OerKkax opranusma PaccuuThIBATH CYyTOYHYIO MOTPEOHOCTD B OeIKax

. yenoBeka. Onpezaenenre 0€IKOB B IPOAYKTaX
CBOMCTBA OEJIKOB» opranmu3Ma 4enoBeka. OnpeneneHue 6€IKoB
nuTtaHusa. KauecTBeHHbIE peakuy Ha OCNIKH.

6. benku. I[IpakTnueckas Ka4E€CTBEHHBIMU PEAKLHASIMU
pabora Ne3
«Jlenatypauus 6enkoB»

1. JHK, PHK. JHK, PHK. Tpauckpunuus. Tpancmsanus. duKcUpOBaTh pe3yIbTaThl HAOMIOAEHNUN U 1€TaTh




[IpakTuueckas pabota
Ned: «MonenupoBaHue
OuocuHTe3a Oenkay

AHTI/IHapaJ'IJ'IeJ'ILH OoCTh. ['eHeTHYeCKUM KoJ.

BBIBOJIBI.
Cobmonath npaBuiia paboThl B KaOWHETE, 00 paIeHus ¢

1a00paTOpHBIM 000PYJOBAHUEM
MogenupoBatb 6MOCUHTE3 OesKa

8. depMeHTbI
[IpakTueckas padota
«TepmonaOUIbLHOCTH
(bepMeHTOB»

9. Kuper. Ilpaktuueckas Kupei. Ponb )kxupoB B KU3HENEITESILHOCTH duKcHpoBaTh Pe3yJIbTATHl HAOIOICHHUH U JIe]aTh
pabora Ne5 opranusma. [IponykTsl, cogepxalye Kuphl. BbIBOJIBL. CoOJI01aTh MpaBuia paboThl B KaOUHETE,
«Onpenenenne CyTouHast MOTPEOHOCTD B KUPaAX OPraHu3Ma oOpaleHus ¢ JJabopaTOpHBIM 000PYIOBAHUEM.
TeMIEpATYDHI ILIARIICHH yenoBeka. OnpeneneHue sKUpoB B MPOAYKTaX Ha3blBaTb pOJIb )KHUPOB B JKU3HEAESITEIbHOCTH

MUTAHUS. opranusmMa. PaccuuTeIBaTh CyTOUHYIO TOTPEOHOCTH B

1 SaTBCpACBAtiA KUpax opraHusma ueioBeka. OnpeaeseHue Kupos
KHUPOB. KaueCTBEHHBIMU PEaKLUSAMU

10. VYrieBosl. YraeBoasbl. Poib yrieBojioB B Ha3zbiBaTh posib yriieBOMOB B KU3HEAEATEIHHOCTH

[IpakTueckas pabora
Ne6 « KauecTBeHHbIE
pEaKIy Ha YTIIEBOIBD)

KU3HENIEeATEIbHOCTH opranusma. [IponykTsl,
conepxkaiue yrieozbl. CyTouHas
NOTPeOHOCTH B YIIIEBO/IaX OpraHu3Ma
YyernoBeKa.

opranusMa. PaccuuThIBaTh CyTOYHYIO TOTPEOHOCTH B
yrJieBo/iax opranu3ma ueaoBeka. OUKCUpPOBaThH
pe3ynbTaThl HAOMIOACHUN U 1eTIaTh BHIBOJIBI.
Cobmoiath npaBuiia paboThl B KaOWHETE, 00 paIeHus ¢
nabopaTopHbIM o0opyaoBaHueM. OnpenencHue

YIJICBOAOB KAa4YC€CTBCHHBIMU PCAKIUAMHA

Kaerka(4 u)

11. CrpoeHnue KJIeTox u Kiterounas teopus.. MeToasl nuccienoBaHus HazpiBaTh opranoubl kietku. Haxoauts 1 nokasbiBaTh
TKaHEeu Kki1erok. [Ipokapruoter u oykaproTsl. CTPOCHHE | yacTh KIETOK Ha wiunocTpauusax. HassiBaTe npaBuia
KJIETOK U TKaHel. ONUTeIuanbHas, MBIIEYHAS, | paGorer ¢ Mukpockonom. Haseisath npasiia
COEIMHMTEIIbHAs, HEpBHAsS TKaHb. SilliexneTka
. o IIPUTOTOBJICHHUS] MUKPOIIPENapaToB
IToBepXHOCTHBIN KOMIUIEKC JKUBOTHON KJIETKU
12, ITpakTtuueckas pabora [Inasmonus u nennaszmosms. CTpykTypa HaspiBath npaBuia paboTsl ¢ MUKpockornom. Ha3biBaTh
Ne7 «I1nazmonus u LUTOIIA3MBI IIpaBUJjIa IPUTOTOBIIEHNS MUKPOIIPENapaToB.
JEIUIa3MOJIU3 B KIJIETKE» IIpoBoauTE HMCCIEA0OBAHMS O MUKPOCKOIIOM.
IIpoBoauTh sKCrIEpUMEHT. PUKCUPOBATH PE3YIIbTaThl
OIIBITOB U J1€JIaTh BBIBOJIBI.
13, doTtocuHTE3 U CpaBHEHME TPOKAPUOTUUYECKOH U Ha3zpiBaTh npaBuia padboTel ¢ MUKpockonioM. Ha3biBaTh

XECMOCHHTCE3.

JYKapuOTUYECKOM KileToK. [liasmonus u

npaBujia IPpUrOTOBJICHUS MUKPOIIPCIIapaToB.




ITpakTtuueckas pabora JEeIIIa3MOJIN3 LIUTOIIAa3MBl. ITpoBOnNTE UCCIEN0BAHMS TOA MUKPOCKOIIOM.
Ne8 «CpaBHeHME KII€TOK duxcupoBaTh pe3yabTaThl HAOIIOACHUI U AeTaTh
rpuboB, pacTeHuH, BbIBOJIbL.CO0II0/1aTh ITIpaBuiia pabOThI B KaOMHETE,
JKUBOTHBIX, PACTEHUI» oOpatieHus ¢ 1abopaTopHBIM 000pyI0BaHUEM
14. Jenenue KneTku. Henenune knetku. MuTo3, menos. HaxonuTe kJI1€TKu Ha pa3HbIX CTAAMUIX JICJICHHUS.
OOBSICHATH 3Talbl ¥ MPOLIECCHI MUTO3a U Meiio3a.
ITpoBOANTE MCCIENOBAHMS TOA MUKPOCKOIIOM.
dukcupoBaTh pe3yIbTaThl HAOMIOAEHNUN U 1€TaTh
BBIBO/IbI
Paznen 3. Opranusm (9u)
15. ['puds!. [IpakTuyeckas I'uder. Munemmii. Ciopanruu. [1nonoBoe Téno | HaspBaTh mpaBuia paboTsl ¢ MEKpockorioM. Ha3eiBaTh
pabora Ne9: «M3yuenue | (cnopokapm, mim kaprnodop). [lnecHueBsie IIpaBUJjIa PUTOTOBIICHUS MUKPOIIPENapaToB.
CTPOEHUS IIJIECHEBBIX rpu6sl. Jpoxoku.Mykop. [lenumm ITpoBOonNTE HCCIENOBAHMS TOA MUKPOCKOIIOM.
IpuOOB, IJIOA0BBIX TEN dukcupoBaTh pe3yIbTaThl HAOIIOJEHUN U e1aTh
rpuboB» BbIBO/IBL. COOJTFOaTh MpaBuia padOThl B KaOWHETE,
oOpatnieHus ¢ 1abopaToOpHBIM 000pYyI0BaHUEM
Ha3zbiBaroT 0COOEHHOCTH CTPOEHMSI U 3HAUCHUE B
MPUPOJIE U KU3HU YeJIOBEKa MJIECHUEBBIX I'PUOOB,
JIPOXKKECH.
16. Pacrenus. [Ipaktnueckas | /laTuMk BIa)KHOCTH BO3/1yXa, BIJIAXKHOCTD, dukcupoBaTh pe3yabTaThl HAOMIOAEHUN U 1eTaTh
pa6ota Ne BJIQKHOCTHU IIOUBBI , CTENIEHb YBJIA)KHEHUS BBIBOJIBL.
10«Onpesenenne IIOYBBI CobumoaTh mpaBuiia paboTsl B KAOMHETE, 00paIIeHus ¢
1M (POBBIMU JIJAOOPATOPUSIMU U3MEPEHHE
HEOOXOMMOCTH TTOJIMBA -
- OTHOCHUTEJIBHOM BIIA)KHOCTH BO31yXa,
PACTCHHH IIKOJIbD U3MEPEHUE CTEINIEHH YBJIA)KHEHUS TIOYBBI
17. Pactenus. [Ipaktnueckas | JlaTuvk OCBEIIEHHOCTH , OCBEIIEHHOCTb, ®ukcupoBaTh Pe3yJIbTAThl HAOIIOICHHH U 1e]aTh
pabora Ne 11«Pexum CIIEKTpajbHAasl 4YyBCTBUTENBHOCTD , BbIBOAIbL. COoOII0OAATh IpaBuiIa paboThl B KaOMHETE,
eCTECTREHHOIO HaIpaBJICHUE HA UICTOYHUK CBETA. obpareHus ¢ HUGPOBBIMU JTAOOPATOPUIMH U3MEPSATH
YPOBEHb OCBEILIEHHOCTH U 00J1a1aeT CHEKTPaIbHOM
OCBelIeHUs B KaOuHeTax .
YYBCTBUTEIbHOCTBIO OJIN3KON K YyBCTBUTEILHOCTU
LIKOIED YeJI0BEYECKOro I1a3a
18. Pacrenus. [lpaktnueckas | [Ipixanue pacrenuil. Otanel apixanus ATO. OOBACHAIOT HEOOXOUMbIE YCIIOBHS MTPOTEKAHUS
pa6ota IIpakTudeckas ['mukomus. bpoxenue .Kucmopoausiii u npoiiecca apixaHus. [I[poBOsAT OMBIT O ONpPEneICHUIO
paGota Ne 12«JIpixanue OECKHCIIOPOIHBIN 3Talbl. KOJINYECTBA YIJIEKUCIIOrO ra3a U KUCIOpoAa pu
JbIXaHUU pacTeHU! PUKCUPOBATDH PE3YJILTATHI




pacTeHuin»

HaOJIFO/ICHUI U J1eaTh BBIBOJIBI.
CobmoiaTh npaBmiia paboThl B KaOMHETE, 00palieHust ¢

1M (POBBIMU JITAOOPATOPUSIMU

19. Pacrtenus. [Ipaktiuueckas | ABrorpodsl. TemHoBas daza. CBeroBas paza. | OOBIACHIIOT HEOOXOAUMBIE YCIOBUS POTEKAHUS
paborta IlpakTuueckas Jox Ilpuctau. Xmoporacr. ¢doTtocuuTe3a. [IpOBOAST OMBIT IO OMPEICITICHUIO
paborta Ne KOJIMYECTBA YIVIEKUCIIOro ra3a 1 KUCJI0poa Npu
13«®Dorocunres ¢dorocunTesze pacteHud. PUKCUPOBATH PE3YIbTATHI
pacTeHUI» HaOII0AeHUH 1 1enaTh BRIBOABI. CoOMoaaTh npaBuiia

paboThl B KabMHETE, 00paIeHns ¢ (PPOBBIMH
nabopaTopusaMu

20. [IpakTueckas padota Ne | KOHCEpBaHThI; YCHJIUTEIN BKyca, apoMara; HaspiBaTh nuieBbie 100aBKa, XapaKTEpU30BaATh HX
14 «ITumeBbie 106aBKy B | KPACUTENN; aHTUHOKUCIIUTENN; CTAOUIN3ATOPEl;, | CBOMCTBA U BIMSHHME HA OPraHU3M. APryMEHTUPOBATH
TPOJLYKTaX TUTAHUS » 3MYJIBraTopbl; TJ1a3UPOBATENN; 3ary CTUTEINH; HEOOXOAMMOCTh MpHUeMa MUIIEBBIX J00ABOK U

NIEHOTaCUTEJH; IPOIEIIJIEHTB; PEryIATOPbI 3I0POBBIN 00pa3 KU3HU. AHATM3UPOBATH COJIEP)KAHUE B
KHCJIOTHOCTHU; aHTUCIexuBaTenu. [lumesbie MPOAYKTAX MUTAHUS MUIIEBBIX 100aBOK. PUKCHPOBATH
no6aBku. Kanueporens! Ha KyxHeMepsl pe3yJsibTaThl HAOJIIOJEHU U JIeJ1aTh BBIBOBL.
npo(UIaKTUKY 3aTPA3HEHUS TUIIEBBIX

IPOIYKTOB.

21. Crpecc . [Ipaktnueckas | JlaT4Mk 3ByKa, HIYMOIIOTJIOMIAOIIMM U30JITO | U3MEPATh YPOBEHb IIIYMOB B OKPYXKAIOIIEH Cpee U Ipu
pabota Ne 15«Bnusiaue YTo Takoe MyMOBOE 3arpsi3HEHHUE OLICHKE ITYMOIIOTIOIAIOIINX U30JIITOPOB.

[IyMa Ha 310POBbE OCHOBHBIE HCTOUYHUKH LIIyMa B TOPOAE dukcupoBaTh pe3yJIbTaThl HAOMIOACHUHN U 1eJaTh
LIKONEHIKOBY Bunel myma. YpoBHU 1IyMOBOIo 3arpsi3HeHust | BbIBOABL.C0OJI01aTh paBuia paboThl B KaOMHETE,
B Aeunbenax (n1bA) . lomyctiumblie ypoBHU obpatenus ¢ uudpossiMu JadopaTopusiMu OOBICHATS.
nryma B nomenienuu. lllymoBas 6one3Hpb YTO TaKO€ IIYMOBOE 3arpsizHeHre Ha3piBaTh OCHOBHBIE
HCTOYHHUKHU IIIyMa B TOPOJIE, BUJIBI IIIyMa, yPOBHU
LIyMOBOI'0 3arpsi3HeHus B neunbdenax (1bA).
OOBsACHATH BAMSIHUE IIyMa HA OPTaHU3M YeJIOBEKa

22. JlpIxaHue JyesaoBeKa. HeixaTensHbie qBkeHus. Junagpparma. OnuceiBaTh AbIXaTenbHbIC BUKEeHUS. Ha3BaTh
[IpakTuueckas pabora Ne Jlerkue. [Ipixatensuble nytu. [IMII mpu 3HaueHue auadparmel B Apixanuu. HaseiBaTh cTpoeHue
16 «3HaueHHe cep/ieuHo- obmopoke. [Ipuemsl cepliedHO-IerouHoM JIETKUX U JbIXaTenpHbIX myTeil. Oka3siBaTh [IMIIT HEI/I
JIETOUHON PEAHHMAIIHH » peanumaruu. UBJI. Knunuueckas u oOmopoke. [IpumMeHaTh mpueMbl cepaeYHO-JIETOUHOM §

Omonornyeckas CMepThb. peannmanuu. UBJI. Ha3piBaTh Npu3HAKU KJIMHUYECKOU
1 OMOJIOTUYECKON CMEPTH.
23. XHAMHUYECKOE Anbcopbrus. Dcrpakuus. CMC. Bunbl nateH: | HAy9HThCS yAAJSTh 3arpsi3HEHUs (TISATHA) Pa3InIHOro

BO3/€ICTBHE Ha

MPOAYKTHI dKU3HEACITEIbHOCTH YEIOBEKa (
MIUILEBBIC 3aTPSI3BHEHUS , TOJTyYaeMble pU

npoucxoxaenus. Onpenenenue cocraba CMC no
ATUKETKEe. BBIBO/I NSITEH ¢ mMOMOIIBIO a1copOITnH,




OpraHHU3M YeJIOBEeKa. MPUTOTOBJICHUH MUY U MIPU €€ MOTrJIOICHU T yAaJICHUE TATEH C MOMOIIbIO SKCTpaKuu OUKCUPOBAThH
I[TpakTiyeckas pabora U3 OKpysKaromien cpesl. . CpencrBa OBITOBOMA pe3ynbTaThl HAOMIOAECHUHN U 1eTIaTh BHIBOJIBI.
Nel7«Ynanenue nstex XUMUH.
Pa3JIMYHOr O
MPOUCXOKICHHS »
Pa3nen 4. Dxocucremnl u 6uocdepa(l2y)
24, dKonormnyeckme GpakTopbl AbBunoTnyeckme, bUOTUYECKME, aHTPONOrEHHblE OnucaHue aKkonorndecknx GpakTopos, A4eNCTBYOLWMX Ha
aKosnornyeckme GpakTopbl cpespl. BraxHocTb. CBET. | opraHmam. OnucbiBaTb aganTaumm opraHnamos. [asatb
Taxenble MeTabl. Mo4sa. PAKTOPLI GUTOTEHHBIE] | onhe nenenma TepmuHam: MonyaALMA. IKocUcTema. BUOM.
300reHHble , KIMMaTUYecKue, oporpaduueckue,
ArpoueHo3. buoreoLeHos.
ruaporpaduyeckne, NMpPoreHHble. AganTaumm.
Monynauna. Ikocuctema. buom. ArpoueHos.
BuoreoueHos.
25. BrnaxHOCTb. JlaTyuk BIa)XHOCTH BO3/1yXa, BIJIAXKHOCTb M3MEpPEHUE OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa,
[IpakTuueckas paboraNe | OYBBI, CTENICHb YBJIAXXHCHHS [IOYBBI, M3MEpPEHHUE CTENEHU YBIaXXHEHUs TOUYBbl DUKCHPOBATDH
18: «Onpenenenue TUTPOCKOMUYHOCTh pe3ybTaThl HAOIIOACHUH U JIeJIaTh BHIBOJIBI.
. CobnromaTh mpaBuia paboTsl B KaOMHETE, 00paIlieHus C
TUTPOCKOIMMYECKON
U (ppOBBIMH JTAOOPATOPUSIMHU
BIIAXKHOCTH ITOYBEI
26. Cser. [IpakTnueckas 3arpsi3HEHHE OKpYKaroLel cpesbl @uKCUpOBaTh PE3YJILTATHI OIBITA U J1€JIATh BBIBOABL.
paGoTtaNe:19 GIyKTYHupyromas acCuMMeTpHst Cobmoath npaBuiia paboThl B KaOWHETE, 00 paIeHUs ¢
«Onpenenenne U (ppoBEIMH J1TA00PATOPUSIMU
CUMMETPUYHOCTHU OnpeACINTb Ka4CCTBO Opr)KaIOH_[Cf/'I Cpeakbl 1O
JIUCTHEB 6€pé3])p) ACUMMCETPUU JINCTHCB 6epé3bl.
27. TspKenbie MeTalIbl. Jatuyuk HUTpAT-uOHOB. J[aTYMK XJTOPUI-UOHOB. | U3MEPATHh KOHIEHTPALIMIO HUTPAT- HOHOB B
[TpakTHyeckas KOJIMYECTBEHHOE OMpeIeIeHNE HUTPATOB, HCCIIEyEMOM PacTBOpE.
pa6oTaNe20: KOJIMYECTBEHHOE OIPEICIICHUE CONCPHKAHUS M3MEpPEHUsl KOHUEHTPALlMU HOHOB XJIOpA B
«OnpencneHne MOHOB XJIOpA B BOJIHBIX PaCTBOpax, uccienyemMomM pactsope. PUKCUPOBATh PE3YJIbTATHI
HaOJIOICHHUH ¥ JIeNIaTh BHIBOIBI.
TOKCHYHOCTH CHEXKHOI'O
CobmnronaTh mpaBuia paboThl B KaOUHETE, 0OpalieHus ¢
MOKPOBa»
U (ppOBBIMH JTAOOPATOPUSIMHU
28. BrnaxHoCTb. JlaTyuK BIaXKHOCTH BO3/1yXa, BJIAKHOCTH W3MEpPEHNE OTHOCUTENIBHON BIAXKHOCTH BO3/lyXa,
JlaGopatopHas paGora 1 | OYBBI, CTCIICHb YBIXKHCHHS IOYBBI M3MEpPEHUE CTEIEHU YBIAXHEHUS TOUYBbl DUKCHPOBATH
«VI3MepeHHe BIAKHOCTH pe3ybTaThl HAOMOJEHUH U [Ie1aTh BEIBOJBI.
CobumoaTh mpaBuiia paboTsl B KaOMHETE, 00paIieHus ¢
U TEeMIIepaTyphl B Kjlacce




H OKOJIO paCTCHHA

1 ppoBBIMH JTAOOPATOPUSIMHU

29. [TouBa.  Ilpaktuueckas | [TouBa: rpaHyIOMEeTpUYECKUN (MEXaHUYECKHIT) | ONPENEaATbI paHyJIOMETPUYECKUHN (MEeXaHUYeCKUM)
pabora: No21 | cocTaB; arperaTHbli (CTPYKTYPHBI) COCTaB; COCTaB; arperaTHbIi (CTPYKTYPHBII) COCTaB;
«Onpenenenye cojiepyKaHue [MOYBEHHOW BJIaru; MIOTHOCTb, cojiepXaHue MOYBEHHOH BJIaru; MJIOTHOCTh, Macca B
(DM3H9ECKHX CBOHCTE B Macca B eMHHIIE 00beMa, ITOPO3HOCTh eMHuIe 00beMa, TOPO3HOCTh (CKBaXKHOCTh) U CTEHEHb
(CKBa)XHOCTB) U CTENEHb a3pHUPyEMOCTH aspupyemoctu. CoOtoaTh npaBuia paboTsl B
TpaHyIOMETPUHCECKOro KaOuHeTe, o0palleHus ¢ HHPPOBBIMU TaOOPaTOPUIMU
coCTaBa IOYBBI»
30. XusotHsble. CMC. Unopy3opus-rydenbka PaboTtaTh ¢ MUKPOCKOIIOM ¥ MUKpPOIIpEpaTaMy,
IIpakTHueckas 03HAaKOMHUTBHCS U OCBOUTH METO/IbI KYJIbTUBUPOBAHUS
paBoTaNe2?2 IIPOCTENILINX;U3yUYUTh OCOOEHHOCTH CTPOEHUS U
T —— KHU3HEAEATeTbHOCTH NHPY30pHH-TY DETbKU;
O3HAKOMUTHCS C ONBITAMU MO U3YyYEHHIO IBHXKEHUS U
CHHTCTHIECKHX MOFOTIHX TaKCUCOB HHPY30pUU-TY(ENbKH; MPOBECTH OMBITHI 1O
CpEACTB Ha KYJIbTYPbI U3YYEHHIO BJIMSHUSA CHHTETHYECKUX MOIOIIMX CPEICTB
uHby30puu 1 Ha noBeieHNe HHPY30pUn-TY PEITbKH.
XJIOPEJLIIBI»
31. I'mobanbHoE I'mobGanbHoe noterienue JlaTuuk kucimopoja duxcupoBaTh pe3yabTaThl HAOIIOACHU U AeTaTh
[OTEMICHHUE. JaTuuk okucu yriaepoga. MuummoHHbIe 10U | BEIBOABL.COOMI0OAaTh MpaBwiia paboThl B KaOWHETE,
Tpaktuyeckas pabota obpareHus ¢ upoBBIMU J12160paT0p1/151M1/1 .
Ne 23 «Onpenernenne oIpeJielIeHHe OTHOCUTENIbHOM KOHLIEHTPALUU
BBLIGICHH YTIICKACIOTO KHUCJIOPOZa B BO3LYXEU3MEPATh KOHIIEHTPALIUIO
ra3a OPraHH3MAMID MOHOOKCH/1a yriepo/ia (yrapHoro rasa) B OKpy>karomiei
cpene. Ha3piBaTh IpUYMHBI U TOCEICTBUS
rJ100a71bHOTO MOTETICHHS
32. CBsi3u OpraHu3MoB B [TponyreHTbl, KOHCYMEHTBI, PEIYLIEHTHI. XapakTepu3oBaTh MUILEBLIE CBSI3U. Pemarte 3a1auu npo
npupope. [Ipaktuueckas | [IumieBsie CBA3U. DKOJIOTUYECKUE MUPAMUIBL. | DKOJIOTUYECKUE MU PaAMHUIbI
pabotaNe 24: DKOJIOTUYECKUI MOHUTOPUHT.
«CocTaBieHHE CXEM
KpyroBOpoOTa BEIIECTB B
o6uochepe»
33. Dkonoro- KocHhoe, xuBoe BemiectBo. [ nobanbHoe Omnucanue 3K0JI0rHYecKux (pakTopos, AEHCTBYIOIUX Ha
OMOXHMHUYECKUE HOTEIUIeHHE. DKOJIOr0-0MOXUMHYECKHEe opranusM. PacuéT nHIeKCcoB 3arps3HEHHOCTH

B3aNMOJIENCTBHUA C
Y4aCTUEM pa3IMYHBIX
TPYIII OPraHU3MOB

B3aUMOJIECTBHSI C YHaCTHEM PA3IMUHbBIX
rpynn OpraHu3MoOB..

9KOJIOTHUECKOI0 00bEKTa




34,

HpOM CKYTOUHAA aTTCCTAllUA

35,

buoxumus B )KU3HU.




Ycaosus peanuzanuu IIporpaMmmel

Mamepuanvho-mexnuueckoe obecneuenue

1. KomnsroTep

2. MeauanpoekTop

3. Mukpockon

4. lTucdposeie nabopaTopuu 3koJ0oruu (yueHndeckue) . Kommnexramus:

becnipoBoHON MyIbTHAATYUK 10 IKOJIOTUYECKOMY MOHUTOPHUHTY C 8 -10 BCTPOCHHBIMU
JTaTYNKAMU:

JlaT4vK HUTPAT-UOHOB

JlaTyuK XJIOpHUI-HOHOB

Hatuuk pH ¢ nnanasonom usmepenus He yxe uyeMm ot 0 no 14 pH

JlaTuuk BnaxkHocTH ¢ auamazonom m3mepenus 0...100%

JlaTynK OCBENIEHHOCTH € AUana3oHoM u3mepeHus He yxe yeM oT 0 no 180000 ik

JlaTuuk TemnepaTyphl ¢ AMara3oHoM U3MepeHus He yxe ueM oT -20 1o +140 C

JlaTuuK JIEKTPONPOBOJMMOCTH C iMana3oHaMu usmepeHus He yxe ueM ot 0 1o 200 mxCwm; ot 0
10 2000 mxCwm; ot 0 7o 20000 MrkCMm

JlaTuuk TemnepaTypbl OKpY Karolleil cpesibl ¢ Tuana30HoM U3MEpPEeHUsl He yke ueM oT -20 10
+50C

OTnenpHbIE JAaTYUKU:

JlaTuuk 3ByKa ¢ (DyHKIIMEH UHTEr PUPOBAHMS C IUATIA30HOM M3MEPEHUS 4aCTOT HE MEHEE YeM OT
50 I'm mo 8 kI

JlaTyuK BIaXHOCTH MOYBKI C IMANa30HOM U3MepeHus He yxke yeM oT 0 10 50%

JaTunk kucnopoaa ¢ quana3onom uzmepenus ot 0 1o 100%

JlaT4uK ONTHYECKOM MIOTHOCTH 525 HM

JlaTuuk ontryeckoil miaoTHOCTH 470 HM

JlaTuuk TypOUIUMETp ¢ AMana3oHoM u3MepeHus He yxe ueM ot 0 1o 200 NTU

JlaTuuk OKHMCH yriiepoja ¢ Auana3oHoM usMepeHus He yxe yeM oT 0 1o 1000 ppm

5. [ludpposas naboparopus no 6uonoruu (yueHnueckas). Komruiekranus:

becnipoBogHON MYyIBTHAATUYHUK MO OMOJIOTUH C 6-10 BCTPOSHHBIMH JaTYUKAMHU:

JaTunk BraxkHoctu ¢ auanazoHom uzmepenus 0...100%

JlaTyuK OCBENIEHHOCTH € JUana3oHoM u3mepeHus He yxe yeM oT 0 go 180000 ik

Hatuuk pH ¢ nuanasonom usmepenus He yxe uyem ot 0 1o 14 pH

JlaTuuk TemmnepaTypbl ¢ JUaazoHoM U3MepeHust He yxke ueM ot -20 go +140 C

JlaT4uK 3J€KTPOIPOBOJIUMOCTHU C IMana3oHamMu usmepeHus He yxxe uem ot 0 1o 200 mxCwm; ot 0
10 2000 mxCwm; ot 0 1o 20000 MxCm

JlaTuuk TemmepaTypbl OKPYKaIOIIEH cpeibl ¢ Tuana30HoM U3MEpeHHs He yke ueM oT -20 10
+40

6. [ludposas nadopaTopus o xumuu(ydenudeckas) . Komriekrarusi:

BecripoBoiHON MyIbTHAATYHK 1O XUMHH C 4 -MsI BCTPOCHHBIMU JTATYUKAMHU:

Hatunk pH ¢ ananazonom uzMepenus He yxe yeMm oT 0 1o 14 pH

JlaTuuK BBICOKOH TeMIlepaTyphl (TepMOMAapHBI) C THara30HOM U3MepeHus He yxe yeM oT -100
10 +900 C

JlaT4MK 3JIEKTPONPOBOJAMMOCTH C IMana3zoHamMu uaMepeHus He yxe yeM ot 0 1o 200 MxCwm; ot 0
1o 2000 mxCwM; ot 0 7o 20000 MxCwMm

JlaTuuk TemMnepaTypsl NIJATHHOBBIM C JUANa30HOM M3MepeHus He yxe uyeM oT -30 o +120 C
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10.

OtnenbHBIC TaTYNKH:
JaTauk ONTHYECKOM IMIOTHOCTH 525 HM

HNudopmannoHHO-MeTOANYECKOE O0ecIeyeHne
NIl YIUTeNs
1. TocymapcrBeHHbIi oOpa3oBarenbHbI craHgapT. OOmee cpegHee oOpa3OBaHHE.
Oxonorus. M., 2007
Kykymkun H.H. Xumus Bokpyr Hac — M.: Beiciias mkona, 1992.
Jlorunos H.A. u ap. Ananutnueckas xumusi. M.: IIpocsemenue, 1975.
Makapos K.A. Xumust u menununa: Kuura aiis utenus. M.: IlpocBemenue, 1981.
HecmesinoB A.H., benmukos B.M.. [1uma 6ynymiero. — M.: [lenaroruka, 1979.
Oserun O. OnbITh 6€3 B3pbIBOB. — M.: Xumusi, 1986.

No oo k~wd

TperpsxoB H0.J[. m np. Xumus u coBpeMeHHOCTb: IlocoOme mns yuurens. — M.:
[IpocBemenue, 1985.
8. ®énoposa M.3. u np. Dxoiorus yenoseka: Kynbrypa 310poBbs: YueOHoe nmocobue s
ydalmxcst 8 kmacca. — M.: Benrana-I'pad, 2004.
9. ILy3mep A.M. u ap. buosorus: 4yenoBek U ero 310poBbe. YueOHUK A1 9 kimacca. — M.:
[IpocBemenue, 1990.
10. Aron B. U., bormanoB A. A. CtpykTypa M OHMOCHHTE3 HYKIECHHOBBIX KHCIOT. M.:
Bricmas mikoia, 1989.
11. bepezoBT. T., KopoBkuub. ®. buonoruueckas xumusa. M.: Meaununa, 2002.
12. bepezos T. T. [Ipumenenne pepmenToB B menuiuue / CopocoBcKuii 00pa3oBaTeIbHbIN
KypHal. [996. Ne 3. C. 23—27.
13. I'pun H., Ctayt V., Teitnop/l. buonorus. T. 1—3. M.: Mup,1990.
14. T'puncreitnb., I'puacteitHA. Harmsauas onoxumus. M.: Menuiuna, 2000.
15. Kucenes JI. JI. 'enom uenoBeka u Oynymiee yenoBeuecTBa //XuMusimku3ab. 1998. Ne 3.
C.10—14.
Jluteparypa A yqaummxcst

Ounmunmnosud 0. b. OcuoBsl 6moxumuu. M.: Arap; ®@nunra; CI16.: Jlans, 1999.

Jlenunmxep A. buoxumus. T. 1—3. M.: Mup, 1985.

Mappu P.u np. buoxumus yenoseka. M.: Mup, 1993.

[amun A. H. UcTopus 6uonorudeckoit xumuu. M.: Hayka, 1991.

CD-ROM BupryansHas mkosa Kupuina u Medonus. Ypoku xumun. 10-11 kmaccer.-M.: OO0
«Kupuin u Medoaumii», 2002r.

CD-ROM Buptyansnas mxona Kupnmia u Medonaus. Penmerutop mo xumuu Kupmima u
Medoaunsa.1999, 2000, 2002, 2004, 2005, 2006 ¢ uzmenenusimu u gonoiaHeHusimu. M.: OO0
«Kupunn u Medonuiin, 2006r.

CD-ROM VYwuebHoe anekTpoHHOe m3manue Xumus (8-11 kmacc) BupryaneHas mabopatopus.
MapI' TV, Jlabopatopus cucteM mynbtumenns, 2008r.

.CD-ROM Oo0yuatromue sHIuKIONeIUUA. XuMus 1J1s BceX. OOImas 1 HeOpraHMu4eckasi XUMUsl.
PHITO POCVYUITIPUBOP AO «MHTOC», Kypc, 1998r.

CD-ROM Xumus. lnapranku ais crapiekiaccHUKoB.- M.: «Hoas mkomnay, 2008r

.Enquneiii rocynapcrsennsiii 3x3ameH. ['oroBumeda k EI'D. Bepens 2.0. IHTepakTiBHAsA JIMHUS. -
M.: «IIpocBemenune-MEJI1 A», 2021r.
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Kputepun oneHnBaHus BbICTYIUIEHHS [T MPe3eHTALUM MCCIeI0BATeIbCKHX PadoT.

16am- «J1A», 06amnoB - «<kHET»
1. ConepxaTenbHbIN OJ0K

1) Ttema copmynupoBaHa Kak HCCIEIOBATENbCKAs — 1a, HET

2) Tema pacKphITa MOJHOCTHIO — 1a, HET

3) 4€TKO MPOCIEKUBACTCS COOTBETCTBHE MEXKIy TEMOW H COJICPIKAaHUEM — JIa,HEeT

4) cojaepiKaHHe INIaB COOTBETCTBYET MTOCTABICHHBIM 3aJ[a4aM HCCIICA0BaHUs — J1a,HET

5) wu30KeHHe MaTepuala JIOTHYECKH BBICTPOCHO U yOCIUTEIbHO MPEICTABICHO — J1a,HEeT

6) mocie KXo rIaBbl CeTaHbl COOTBETCTBYIOIINE BHIBOABI — J1a,HET

7) BeICTymarouUmi ymeer chopMyIupoBaTh IPOOIEMY H PACCMOTPETh €€ C Pa3HBIX CTOPOH —
Ja,HeT

8) BBICTYMAOLIMIA UCIIOIB3YEeT HAYYHYIO TEPMUHOJIOTHIO — J1a, HET

9) BBICTYHAMOIIKK YMEET ONEPUPOBATH (PaKTaMHU M BaJIceT HEOOXOJMMBIMU HHCTPyMEHTaMU— J1a,

10) BeIcTYynAOMIMI YMEET JeIaTh BIBOJIBI — Ja, HET

11) BeIcTynaOMLIMI yMEET MPOTHO3UPOBATH -/1a,HET

2. CteneHb BJIaJeHHS] MATEPHAIOM

1) ymeer 00X0aUTHCs O3 TEKCTa BO BpeMsl BBICTYILICHUS — Ja, HET

2) yMeeT OTBeYaTh Ha BOTPOCH — Ja, HeT

3) ymeer 000CHOBATH BBIOOP METOJIOB UCCIICIOBAHUSA— J1a,HET

4) 0ObLIO KCIOIB30BAHO OOJIee OHOTO METO/1a HCCIICI0BAHMSI— Ja, HET

3. Ucnosib30BaHHe HATJISIAHOTO0 MaTepraJia

1) Ha sKpaHe, IIaKaTax u T. 1. pa300pUuBbIe CI0Ba U UGPBI — /13, HeT

2) mpencTaBlICHHbIC H300pa3UTENIbHBIC CPEICTBA COOTBETCTBYIOT COACPKAHUIO — Ja, HET

4. KyabTypa my0JM4HOr0 BHICTYILJICHHS

1) peub yéTkas ¥ MOHSITHAS — J1a, HET

2) periamMeHT BblIep)KaH — Jia, HeT

3) BBICTYIUICHHE COJCPKHUT BBEJCHUE, OCHOBHYIO YacTh U 3aKIIOUYCHHE — JIa, HET

4) WChoNb3yeT CPeaCTBA MPUBICUCHUS] BHUMAHUS MyOJIMKH — /14, HeT

5) moBeneHUe aBTOpPa BO BpeMs BBICTYILICHHUS HE COJCPIKUT MPOSIBICHUI, OCKOPOJISIOIINX YyBCTBA,

6) B3rJISLIBI, YOSIKACHHS APYTUX JIFOJCH— J1a, HET

HUTOTIO - 22 6an1a — MaKCHMAJIbHOE 3HAYECHH e

Huskuii yposens — 0-9 6a/1;10B —He 3a4TeHO.

Ba3zoBwlii ypoBenb — 10-14 6a/1710B — 3a4TEHO.

IHoBbIIeHHBIH YypoBeHb— 15-18 6a/i10B — 3auTeHo.

Bbicokuii ypoBeHb—19-22 6a/1;10B — 32a4TeHO.

JIMarHOCTHKH MeTanpeAMeTHbIX U JIMYHOCTHBIX KOMIIeTEHIIHIA.

Metonuka OpinioBa FO.M. Tect - onpocHuK «I10TpeOHOCTH B TOCTHKEHUU 11CITH.
[Hkana oreHKH MOTPEOHOCTH B JOCTHXKEHUH YCIIEXay.

HNucTpykuus.

Bawm npemnaraercs psaa yreepxkaeHuil. Ecim Bel coriiacHb! ¢ BBICKa3bIBAaHHEM, TO PSIOM C
€ro HOMepoM HanuinuTe "na" UM mocTaBbTe 3HAK "+", eciu He cornacHsl - "Het" ("'-").
CtuMybHBIA MaTepual.

1. lymaro, 4TO ycrex B JKU3HH, CKOPEE, 3aBUCUT OT Cllydyas, YeM OT pacyeTa.

2. Ecnu st muirych TF0OMMOTO 3aHSATHU S, )KU3HD JIJI1 MEHS TOTEPSET BCIKUM CMBICIL.

3. lns MeHst B I0OOM Jiejie BayKHEE HE €ro UCIOJIHEHHE, a KOHEUHBIH pe3yJibTarT.

4. CuurTato, 4yTo JIOAM OOJIbIIE CTPAIAIOT OT HEeyAau Ha paboTe, 4eM OT IIOXHUX
B3aMMOOTHOIICHHUH C OJIM3KUMHU.

5. ITo MOeMy MHEHHIO, OOJILIIMHCTBO JIFOACH )KUBYT JaJEKUMH LIEIISIMH, @ He OJIM3KUMH.
6. B s)xu3Hu y MeHs ObUTO OO0JIBIIIE YCIIEX0B, YEM Heylad.

7. OMONIMOHABHBIE JIIOJIX MHE HPaBSATCS OOJbIe, 4eM AesITebHBIE.

8. Jlaxke B 0OBIYHOI paboTe s CTapaloCh YCOBEPIICHCTBOBATh HEKOTOPHIC €€ IJIEMEHTHI.
9. IlornouieHHbIi MBICTSIMU 00 ycrexe, st MOT'y 3a0bITh O MepaxX MPeI0CTOPOKHOCTH.
10. Mou 6;1M3KHE CYNTAIOT MEHS JICHUBBIM.

11. Aymaro, 4TO B MOUX HEy/1auax MOBUHHBI, CKOpee, 00CTOSTENbCTBA, YEM S CaM.



12. Tepnenus Bo MHe O0JIbIIIE, YEM CIIOCOOHOCTEH.

13. Mou ponutenu CIUIIKOM CTPOro KOHTPOJIMPOBAIA MEHS.

14. JIenb, a HE COMHEHHE B YCIEXE BBIHYK/IAET MEHSI UaCTO OTKAa3bIBAThCSl OT CBOMX HAMEPEHUM.
15. Jlymaro, 4To s yBepEHHBIH B ceO¢ YeoBeK.

16. Pagu ycniexa st MOTy pUCKHYTb, 1a5K€ €CJIH IIIAHCHI HEBEJIUKH.

17. 51 ycepnublil 4eoBex.

18. Korna Bce uaer riiajiko, Most SHEPrus yCUIIMBAETCA.

19. Ecnu OBl 51 OBLT Ky pHAJIMCTOM, s TMcal Obl, ckopee, 00 OpUTHHAIBHBIX H300PETCHUIX
JIIOJIEW, UEM O MPOU CLIECTBUSX.

20. Mou 6m3KkMe 00BIYHO HE Pa3Jae/ISFOT MOMX IIJIAaHOB.

21. YpoBeHb MOUX TpeOOBaHUHN K )KU3HH HUXKE, YEM Y MOMX TOBAPUIIEH.

22. MHe KaXeTcs, YTO HACTOMYHMBOCTH BO MHE OOJIBIIIE, YeM CIIOCOOHOCTEM.

23. 51 Mor GBI TOCTUYH OOJBIIET0, OCBOOOIUBIIMCH OT TEKYITUX JIE.

Kitou k Tecty - onpocauky Opiosa.

orsersl "Ja" ("+") Ha Bompockr: 2, 6, 7, 8, 14, 16, 18, 19, 21, 22, 23,

oreersl "Her" ("-") Ha Bonpocsr: 1, 3,4,5,9, 11,12, 13, 15, 17, 20.

O06paboTKa pe3yIbTaToB.

3a KaXXJbplil OTBET COBIMAJIAIOIIIE C KJIFOYOM CTaBUTCS | Gai, OTBEThl CyMMHUPYIOTCS.
WuTepnperanus u pacumdpoBka Meronuku Oposa.

0 - 6 6aI0B - HU3KAst MOTPEOHOCTH B IOCTHIKCHUSX.

7 -9 0ayIoB - MOHM)KEHHASI TOTPEOHOCTh B TOCTHXKEHUSAX.

10 - 15 6amioB - cpemHsst HOTPEOHOCTh B TOCTH)KCHUSX.

16 - 18 6aIoB - MOBBIIIEHHAS TOTPEOHOCTH B JOCTHIKCHHUSX.

19 - 23 GaIoB - BBICOKasi HOTPEOHOCTH B JTOCTHIKCHUSX.

JIunia ¢ BBICOKUM ypOBHEM MOTPEOHOCTH B JOCTHKEHHIX OTIMYAIOTCS CISNYIOIIMMH YepTaMu:
(] - HaCTOMYHUBOCTBIO B JOCTHXKEHHUHU CBOUX LeJIe

[] - HEY/10BJIETBOPEHHOCTBIO JOCTUTHY THIM

[] - MOCTOSIHHBIM CTPEMJIEHUEM ClI€aTh J€JI0 JIy4lle, YeM paHblle

[] - CKIIOHHOCTBIO CHJIBHO YBJIEKaTbCs paboTOM

[] - cTpemMJIeHHEM B JTFOOOM Cllydae MepexXUTh YIOBOIbCTBHE yCIeXa

[] - HECTTOCOOHOCTHIO TIIIOX0 PaboTaTh

[ - nOTpeOHOCTHIO N300 pETaTh HOBBIE MPUEMBI paOOTHI B UCIIOJHEHUHU CAMbIX OOBIUYHBIX
nen

[] - OTCYTCTBUEM J1yXa COMEPHUYECTBA, )KEaHUEM, YTOOBI U APyTrHe BMECTE C HUMHU
MEPEKUIIN yCIeX U JOCTHKEHUE pe3ybTaTa

[] - HEYIOBJIETBOPEHHOCTHIO JIETKMUM YCIIEXOM M HEOKUJTAHHOU JIETKOCTBIO 3a1a4u

(] - TOTOBHOCTBIO TPUHSATH MTOMOIIb U TOMOTaTh APYTUM P PEUICHUU TPYIHBIX 3a]1a4,
YTOOBI COBMECTHO UCIIBITATh PaIOCTh yCIexa.

KoMMyHHKATHBHII KOHTPOJIb

(aBt. M. llIHaitnep)

Meronuka npenHa3sHayeHa JIJIsl H3Y4YSHHs] YPOBHSI KOMMYHHKATUBHOTO KOHTPOJISA.
Cornacao M. IlInaiinepy, 011 C BBICOKUM KOMMYHUKAaTUBHBIM KOHTPOJIEM IIOCTOSIHHO CIIEST
3a co00ii, XOpPOIIO OCBEIOMJIEHBI, II€ U KaK ce0s1 BECTU. YIIPABJISIIOT CBOUMHU AMOLM OHAJIbHBIMU
HposiBJIICHUsIMU. BMecTe ¢ TeM OHM UCHIBITHIBAIOT 3HAYUTENIbHBIE TPYAHOCTU B CIIOHTAHHOCTH
CaMOBBIPaXXEHUS, HE JTIOOST HEMPOrHO3UPYEMBIX CUTYyaruid. JItoiu ¢ HU3KUM
KOMMYHUKATUBHBIM KOHTPOJIEM HEMOCPEACTBEHHBI U OTKPBIThI, HO MOT'YT BOCIIPUHUMATbHCS
OKPYXAIOIIUMH KaK U3JIMIITHE MPSIMOJIMHEHHBIC U HABS3UHUBBIE.

WNHceTpyknus x Tecty

BuaumatensHo npounTaiite 10 BbICKa3bIBaHUN, OTpaXKarOIUX PEAKIMU HA HEKOTOPhIE
cutyauun oouienus. Kaxmnoe u3 Hux ornenute kak sepHoe (B) unm nesepnoe (H)
MIPUMEHUTENBHO

K cebe, TOCTaBUB PSAAOM C KaXKJIbIM ITYHKTOM COOTBETCTBYIOIIYIO OYKBY.

TecToBBIN MaTepua

1. MHe Ka)keTcsl TPYTHBIM MOIPaKaTh IPYTUM JIFOJISIM.



2. 41 cmor Ol cBaNsATh Aypaka, 4TOOBI IPUBJIEYh BHUMAHUE OKPYKAIOIINX.

3. U3 MeHs Mor Obl BHIUTH HEMJIOXOU aKTep.

4. IpyruM JIOASM MHOTJA KaXKeTcs, YTO MOU IepexXuBaHus Oosee riyOoKH, YeM 3TO eCTh
Ha caMoOM JIelie.

5. B koMIIanuu s peAKO 0OKa3bIBAKOCh B IEHTPE BHUMAHHSL.

6. B pa3nuyHbIX cuTyalusax B OOLIEHUH C APYTUMHU JIFOJIbMHU 5 4aCTO Beay ceOs TOpa3HOMY.
7. 51 Mory OTCTauBaTh TOJIBKO TO, B YEM UCKPEHHE YOeXKIeH.

8. UToOBI IpeycneTh B eJaX U B OTHOIIECHHUSX C JIFOJIBMU, 51 4acTO OBIBAI0 MMEHHO TaKHUM,
KaKUM MEH$ 0KUAA0T BUJETh.

9. 5l mory OBITh OPYKEMOOHBIM C JTFOIBMU, KOTOPBIX HE BHIHOIILY.

10. A He Bcerga Takoil, KAKUM KaXycCh.

Kirou k tecry

ITo 1 Ganny Hauucnsercs Ha oTBeT «H» Ha Bompock! 1, 5, 7 1 3a otBeT «B)» Ha Bce ocTanbHbIe
BOIIPOCHI.

[MoacuuTthiBaeTcs cymma 6aioB.

WNutepnpeTtanus pe3ybTaToB TECTa

1 0-3 Gaia — HU3KUIl KOMMYHUKATUBHBIN KOHTPOJIb; BRICOKAsk UMIYJIbCUBHOCTD B
OOIIIEHNH, OTKPBITOCTh, PACKOBAaHHOCTH, TIOBEACHHE MaJIO TOJIBEP)KEHO N3MEHEHHSIM B
3aBUCHUMOCTH OT CUTYyallH OOIIEHUS U HE BCErla COOTHOCUTCS C MOBEACHUEM JPYTHX
JTOJEN.

] 4-6 GaioB — cpelHUI KOMMYHUKATUBHBIN KOHTPOJIb; B OOLIIEHUH HEMOCPEICTBEHEH,
HCKpEHHE OTHOCHUTCS K ApyruM. Ho caepkan B SMOIMOHAIBHBIX MPOSBICHUSIX,
COOTHOCHUT CBOM PEAKIIMU C [TIOBEIEHUEM OKPYKAIOLIUX JIFOIEH.

61

[J 7-10 6aynoB — BBICOKHH KOMMYHHUKATUBHBIN KOHTPOJIb; MTOCTOSHHO CIICIAUT 3a COOOM,
YIIPABJISAET BHIPAKECHUEM CBOUX SMOLIHIM.



