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«BUOXUMMUS (Ilpaktuxkym o xumuu ais 10-11 knaccos)»
C UCIIOJIb30BaHUEM IIU(PPOBOro 000PYAOBAHUS LIEHTPA
€CTECTBEHHOHAy4YHOU HaIpaBiIeHHOCTH «Touka pocTtay

HA 2022-2023 YYEBHbBIN I'O/J1
KIIACC: 10 - 11 xiaccel

KOJIMYECTBO YHACOB: Bcero 3a rox -34 yaca
YUYUTEJIb: Kopurynosa H.K. Bbiciias kBanudukanuoHHas KaTeropus

COCTABJIEHA HA OCHOBE: - Pab6ouas nporpamMMa 3J1eKTUBHOTO Kypca «buoxumusa» A.C.
Koneues, A.Il.Konnuepa

- « buoxumus» 3yopunkas A.B. DnektuBHsbIi kKypc. MonekynspHas 6uonorus. 10
knacc./Bonrorpan: UT/ «Kopudeit». 2017T.

- CoOopuux mporpamMm «IIporpammbl 3neKTHBHBIX KypcoB. buomorms. 10 — 11 kmacc.
[TpodunsHoe oOyueHuex/aBT.-coct. B. M. CuBornazos, B. B. Ilaceunuxk — M.: Jlpoda, 2006.
Jonymieno MunucrepcTBoM oOpa3oBanus U Hayku P®. [To pekoMenaanuu aBTOpOB MaTepHalibl
cOOpHMKA MOYKHO HCIT0JIb30BAaTh U Ha 0230BOM YPOBHE.

nrt. CmupHsbIX, 2022 ron



Pabouan nmporpaMmma CoCraBji€cHa Ha OCHOBE:

1.®enepanbubiii 3akoH oT 29.12.2012 No 273-®3 (pea.otr 31.07.2020) «O6 oOpazoBanuu B
Poccuiickoit deneparum»

2.'ocymapctBennass mporpamma Poccuiickori  ®enepammu  «Pa3Butue  00pa3oBaHUsD»
(yrB.IlocranoBnenuem IlpaButenbctBa PO ot 26.12.2017 Ne 1642 (pem.ot 22.02.2021) «O6
YTBEPKJICHHUH roCy1apcTBeHHOM mporpammel Poccuiickoit deneparun «Pa3putie oOpazoBaHus»
3.®enepanbHbIi TOCYAAPCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT CPEAHEr0 00LIero 0Opa3oBaHMs
(yrB.Mmprkazom MunHcTepcTBa 00pa3oBanus u Hayku Poccuiickoii ®@enepanyu ot 17 mas 2012
roga Ne 413

4 MeTtoanueckie PeKOMEHJAUHU 10 CO3JaHUI0 ¥ (PYHKIIMOHUPOBAHHUIO JETCKUX TEXHONApKOB
«KBantopuym» Ha 0a3e o0ueoOpazoBaTeNnbHbIX OpraHu3anuil (yTB.pacnopsbkeHueM Mu-
HHUCTEpCTBa NpocBelneHus Poccuiickoit @enepannu ot 12 suBaps 2021 r.Ne P-4)
5.Metoauueckie peKOMEHJAlMu 10 CO3JAaHHI0 U (PYHKIMOHUPOBaHHIO B 0O0uIe00pa3oBa-
TEbHBIX OPraHU3aIUAX, PACIOJOKEHHBIX B CEIbCKOM MECTHOCTH M MaJlbIX ropojax, LIEHTPOB
00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTHYecKoil HanpasieHHocTel («Touka poctay) —
(yTB.pacnopskeHueM MunuctepcTBa npocselieHus: Poccuiickoit @eneparuu ot 12 ssaBapst 2021
r.Ne P-6

6.Pabouas mporpamma kypca «buoxumusi» Ha ocHOBe nporpammsl «buoxumms» aBTopoB A. C.
Konnues u A. I1. KonnueBa. Coopuuk nporpamm «IIporpamMmsl 37eKTUBHBIX KypcoB. buonorusi.
10 — 11 xmacc. [IpodunbpHoe 0O0ydenue»/aBt.-coct. B. . CuBornazos, B. B. Ilaceunnk — M.:
Hpoda, 2006. [omymeHo MunucrepctBoM obpazoBanuss U Hayku P®. Ilo pexomeHnanmu
aBTOPOB MaTepHuasibl COOPHHUKA MOXKHO MUCIOJIb30BaTh U Ha 0a30BOM YpOBHE.

AKTYaJIbHOCTh NPOTrPaMMBI

Buoxumusi sBnsercs 0a30BOM COCTaBISIIOIIEH COBPEMEHHON (PU3MKO-XHMUYECKOM
Ounonoruu. DIEKTUBHBIA Kypc «bHOXMMHS» MO3BOJSIET HE TOJNBKO PACIIMPUTh U CHUCTEMATH-
3UpOBaTh 3HAHUS OOYYAIONIMXCS TOJYYEHHBIE B Kypcax o0OImeid OWONOTHH W OpraHWYeCKOH
XUMHH, HO U TO3HAKOMUTb C COBPEMEHHBIMU JOCTHKEHUAMH U TEPCIEKTUBHBIMU
HaIlpaBJICHUSMHU pa3BUTUs OSTOM Hayku. [loaToMy B mporpaMMmy BKIKOYEHBI pa3leisbl,
KACaroLIMeCss XapaKTEPUCTUKU OCHOBHBIX KJIACCOB COCIMHEHMM, BXOASAIIMX B COCTaB XUBOU
MaTepuu, U TPOIECCOB MX OOMEHa, a TakKKe TaKhe BaKHeilline pasnenbl OMOXMMHUH, Kak
(bepMEeHTBI, BATAMUHBI, TOPMOHBI U JIPYTHE.

Kypc npegnasHayeH yyamumcsi cTapiiei MKOJIbI B paMKaX BHEYPOUHOM JEATEIIbHOCTH
€CTeCTBEHHO — HayyHoro oOpa3oBanusa. KoHuenuus coBpeMEeHHOro  0Opa3oBaHMA
MOJIpa3yMeBaeT, 4YTO YYMUTEIb NepecTaéT ObITh OCHOBHBIM MCTOYHHKOM HOBBIX 3HAaHUH, a



CTaHOBHUTCA OPraHM3aTOPOM II03HABATEIBHOU JACATEIBHOCTH YYalIMXCsA, K KOTOPOM MOXKHO
OTHECTHU U MCCIIEN0BATENBCKYIO 1EATENBHOCTD.

CoBpeMEHHBIE DKCIIEPUMEHTANIBHBIE UCCIIEI0BAaHMS 110 XUMUN YK€ TPYIHO MPENCTABUTH
0e3 ucnoib30BaHMUA HEe LHU(POBBIX H3MEPUTENbHBIX NpubopoB. Lludposeie mabopatopun 1o
XUMHUUA U OWOJIOTMM TPEJCTABICHBl JATYMKAMU I U3MEPEHUs M PErucTpaluu pa3uyHbIX
napameTpoB,  uHTepdeiicamu  cOopa  JaHHBIX W OPOTPAMMHBIM  OOEcCIeUYeHHUEM,
BU3YaJIM3UPYIOLIUM JKCIIEPUMEHTAIIBHBIE JAHHBIE HA dKpaHe. [Ipu 3TOM 3KCIepuMEHT OCTaéTcs
TPaJUIIMOHHO HATYPHBIM, HO JJAHHBIE SKCIIEPHUMEHTa 00pabaTHIBAIOTCS U BBHIBOJSTCS Ha SKpaH B
peasbHOM MaciiTtabe BpeMEHM M B PAalMOHalIbHON rpaduueckoil (opme B BUAE UUCIECHHBIX
3HA4YeHUM, auarpamM, rpa¢pukoB u TaOnuu. OCHOBHOE BHHMMAaHHE Y4alIMXCS IpPU ITOM
COCpEeloTauuBaeTCsd HE Ha COOpPKE M HACTPOMKE SKCIEPUMEHTAIBHOM YCTaHOBKH, a Ha
IIPOEKTUPOBAHUH PA3JIMYHBIX BApUAHTOB IPOBEACHUS DKCIIEPUMEHTA, HAKOIUICHUH JTAHHBIX, UX
aHaJM3e ¥ UHTepIpeTayy, (OpMYITHUPOBKE BEIBOJOB.

Ha ©6a3e wnentrpa "Touka pocra" oOecrneunBaeTcs peanu3anus 00pa3oBaTeIbHBIX
IpoTrpaMM €CTECTBEHHOHAayYHOW W TEXHOJOTHUYECKOW HAINpPaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TPEOOBAHUSAMU 3aKOHOJIATENBCTBA B chepe 00pa3oBaHMs.

C ToukM 3peHHus HAayKd, 3KCIEPUMEHT — 3TO MCCIEN0BATENIbCKUI MeTosn oOyueHus,
KOTOPbII MOJHUMAET I03HABaTEJIbHBIH HHTEpec Ha Oojee BBICOKMH YpPOBEHb, YCHIIMBAET
MOTHBAIMIO CAMOCTOSITEIIbHOM JIEATEIIbHOCTH, TaK e MOTPeOHOCTh B CaMOCTOSITENILHOW H
TBOPYECKOH J1eATEIbHOCTH 00Y4arOIUXCS.

Marepwuan nporpaMmmbl 00€CTIEYHBAET:

-3HAKOMCTBO C COBPEMEHHBIMH (DyHIaMEHTAJIbHBIMH M MPHUKJIAJHBIMU UCCIIEIOBAaHUAMU
B 00JIaCTU OMOXHMMUM;

-popmupoBanue y 0OyyaromIMXCsl KOHBEPI€HTHOI'O MBILIUIEHUS; YrilyOjleHue u
00001IeHNe 3HAaHUH IKOJIBHUKOB O BBICOKOMOJICKYJISIPHBIX BEIIECTBAX,

-3HaHHUA O METOJAX H3YYEHUS; PACKPBITHE NPUHLUIIOB (YHKLIHMOHUPOBAHMS >KUBBIX
CHCTEM; 3HAKOMCTBO C MCTOpHEH DPa3BHTHSI €CTECTBO3HAHUS M COBPEMEHHBIMH pa3paboTKamu
YYEHBIX;

- BOCIIUTaHUE OEpPEeKHOrO OTHONICHHS K JKUBOM MpHponae, (GOpMHUpPOBAHHE KYJIbTYPHI
NIUTaHUS;

-00yueHHe apryMEeHTHPOBAaHHOMY BEIECHHUIO JUCKYCCHM; JKEIaHME 3aHMMAaThCs HAy4YHO-
IIPAKTUYECKOHN AEATEIbHOCTBIO.

ITpu onpenenenun TeM 1a00OpaTOPHBIX PabOT MPAKTUKyMa aKLEHT JeNajcs Ha pa3/ienbl
IIKOJIbHOM MpOorpaMMBbl, B KOTOPBIX MPaKTUYECKasi 4aCTh BhIPAXKEHA HEJJOCTATOYHO!

-00yyaronyecs 1noxy4ar BO3MOXHOCTb HE TOJIBKO pa3BUBAaTh YMEHHS U HaBBIKU PabOTHI C
TPaJMLMOHHBIM XMMHYECKUM OOOpYJOBAaHMEM, HO M C COBPEMEHHBIM ILHU(POBBIM
obopynoBanueM (1udpoBoii 1aboparopueii);

PabGouas mporpamma paccuutaHa Juig  oOyuarommxcs 10 w11 kiaccos
o0mieo0pa3oBaTeabHON WIKOJIBI, KOTOpas oOopynoBaHa 1udpoBoii maboparopueit «Touka
pocTay.
ean nporpammebl: O3HAKOMHUTH y4YalIuXcsl ¢ OMOXMMHEH KaK HAYKOW SKCIIEPUMEHTAIBHOM,
coyerarouied B cebe OpraHMuYecKyl0 XHMMHUI0O M Ouonoruto. Tarke NaHHBIH Kypc MOMOXET
chopMHpPOBaTh HABBIKU CAMOCTOSITETbHOM paboThl ¢ HU(PPOBBIMH JaTYWKaMH, IMPOBEICHUS
u3MepeHuil U 00pabOTKM MONyYeHHBIX H3MepeHHi. Pa3BUTH MO3HaBaTeNbHBIH HMHTEpEC WU
MeTanpeIMEeTHbIE KOMIIETEHLIMH OOyJaromuxcs uepe3 MPaKTUYECKYIO  JIeATEIbHOCTb;
pacuIMpuUTh, YIIIYOUTh U 0000IIUTH 3HaHUS O CTPOEHUH, CBOMCTBAX U (DYHKIMSIX OMOJIOTHYECKUX
MOJIMMEPOB; C(HOPMUPOBATH YCTOWYMBBEIN HHTEpeC K MpohecCHOHATBHON ACSITEIBPHOCTH B
00J1aCTH €CTECTBEHHBIX HayK.



Ilnanupyemsle pe3y/ibTaThbl OCBOCHHS IIPOrPaMMbl
JINYHOCTHBIE pPe3yJbTAThI
Ooyuarowuiica noayuum 603MOHCHOCMb 0151 (YOPMUPOBAHUA CTIEOYIOUUX JTUUHOCHIHBIX
YVia:
eoIpeieJieHre MOTHBAIMHN U3yYeHHs y41eOHOTr0 MaTepuaa;
*OLIEHUBAaHUE YCBANBAEMOI'0 yUeOHOI0 MaTepuaa, UCX0As U3 COLUAIbHBIX U IMYHOCTHBIX
IIEHHOCTEM;
*IIOBBILIICHHE CBOETO 00Pa30BaTEILHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3Y4EHUIO
OCHOBHBIX HCTOPHUYECKHUX COOBITUM, CBS3aHHBIX C UICTOPHEH Pa3BUTUSI XUMHUHU U OOIIECTBA;
*3HAHME MIPABUJI TOBEJACHUS B YPE3BbIYANHBIX CUTYaLIHSIX;
*OIICHUBAHNE COLIMATILHON 3HAUMMOCTH NMPOo(deccHii, CBA3aHHBIX C XUMUEHH;
*BJIaJICHUE MPaBUIaMH 0€30MacHOr0 0OpaIleHNs ¢ XMMUYECKUMU BEIIECTBAMU U
000pyi0BaHUEM, POSIBIIEHUE SKOJIOIMUECKON KYJIbTYpPHI.

MeTanpeaMeTHble pe3yJbTaThl

Perynarusneie YV /|

Oodyuarouwguiica noayuum 603mMoxicHOCmb 014 hopmuposanusn pezynamueuvix YY/[
eIieNIeNoNIaraHne, BKJII0Yas MOCTAaHOBKY HOBBIX IEJIel, MpeoOpa3oBaHue MPAKTUYECKON 3a1auu B
MIO3HABATENbHYIO, CAMOCTOSITENIbHBIA aHAINW3 YCIOBUH MOCTM)KCHHUS LIEM HAa OCHOBE Yyu€Ta
BBIJICTICHHBIX YYUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHare;

*IUTAHUPOBAHUE ITYTH JOCTIKEHUS LIEJICH;

*yCTaHaBJIMBAHKE LIEJIEBBIX IIPUOPUTETOB, BhIICTICHUE abTEPHATUBHBIX CIOCOO0OB

JOCTYKEHUS TIeJT ¥ BBIOOP Hamboiiee 3 (PEeKTUBHOTO CII0c00a;

*YMEHHUE CAaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMsI U YIPABIISATh UM;

*YMEHHE IPUHUMATD PEUICHUS B IPOOJIEMHOM CUTYaIHH;

*IIOCTAaHOBKA y4eOHOIl 3a71auu, COCTaBJICHUE TUIaHA U TIOCTIEI0BATEIIbHOCTH JICHCTBUM;
sOpraHu3anus padoyero MecTa MpH BHIMTOJIHEHUH XUMHYECKOTO YKCTIEPUMEHTA;
*TIPOTHO3MPOBAHUE Pe3yIbTaTa YCBOCHHUS, OLICHUBAHUE YCBOCHHOTO MaTepualia, OlleHKa
Ka4decTBa M YPOBHS YCBOCHUS, KOPPEKIUS B IUIAH U CIIOCO0 JIEHCTBUS TTpU

HE00XO0/IUMOCTH.

ITo3naBarenbHbie YV /|

Oobyuarowguiica noayuum 603MONCHOCHb 014 (hopmuposanusn noznasamenvnovix YY/[

*IIOMCK ¥ BBIJICJICHNE HH(DOpMAIIHH;

*aHaNM3 YCIOBUH M TpeOoBaHMM 3amauu, BBIOOP, COMOCTaBIEHHWE U OOOCHOBAaHME CIIOCOOA
pelIeHs 3a/1a9u;

*BBIOODP Haubosee 3 (PEeKTUBHBIX CIIOCOOOB PELIeHUs 3a]jaul B 3aBUCUMOCTH OT

KOHKPETHBIX YCIOBH;

*BBIJIBIKEHHE U 00OCHOBAHUE TUIIOTE3bI, BEIOOP criocoba e€ MpoBEpKHU;

*CaMOCTOSITEIIPHOE CO3JJaHHE AITOPUTMA JESTEIBHOCTH MPU PEIICHUH NpoOJIeM TBOPUYECKOTO U
MIOUCKOBOTO XapaKTepa;

*YMEHHSI XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOSHHIO U CBOWCTBAM;

*ONUCHIBAHUE pPA3JIMYHBIX CBOMCTB,  CJIOKHBIX OHOJIOTMYECKHUX BEIECTB, BBIIEIEHUE HX
CYIIIECTBEHHBIX ITPU3HAKOB;

*M300paKeHNEe COCTaBa MPOCTEHUIINX BELIECTB C MOMOIIbI0 XUMHUYECKUX (POPMYN U CYIIHOCTH
XUMHYECKIX PEAKIUi ¢ TOMOIIBI0 XUMUYECKAX YpaBHEHHIA,

*IIpOBEJICHHE HAOIIOJCHUI U ONMCAHWE MPU3HAKOB M YCIOBUM TEUEHHS XMMUYECKHX PEaKIHid,
BBIMTOJIHEHNE XHMHUYECKOTO OSKCIIEPUMEHTa, BBIBOJBI Ha OCHOBE aHajM3a HAONIONEHWH 3a
HKCIEPUMEHTOM, pEIIeHHEe 3a/ad, IOoJIyuYeHHe XMMUYECKOH HH(pOpMalMKM U3 Ppa3IMYHbIX
UCTOYHUKOB,;

*YMEHHE OPTaHU30BBIBATh HCCIIEIOBAHUE C LIENIBIO TPOBEPKH THITOTE3;

*YMEHHE JeaTh YMO3aKIIOYCHHUs (MHIYKTUBHOE U 110 aHAJIOTHHN) U BBIBOJIBI;

*yMEHHE OOBEKTHBHO OLIEHUBaThb HH(POPMALMIO O BELIECTBaX W XUMHMUYECKUX IMpolieccax,
KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOU MHPOPMAITHH.



KommynukatusHbsie VY /|

Ooyuarowuiica noayuum 603MOHCHOCHb 014 hopmuposanus Kommynukamusnvlx YY/[
*[I0JJHO€ U TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUM C 3aJayaMU M YCJIOBHUSIMHU
KOMMYHUKAIIHH;

*a/ICKBaTHOE HCIIOJIb30BAHME PEYEBBIX CPEACTB I JUCKYCCUM U apryMEHTallMM CBOEH
MO3UIMH, YMEHHUE TPECTABISITh KOHKPETHOE COJEp)KAaHUE C COOOIIEHUEM €r0 B MUCbMEHHOM U
YCTHOM (opMe, onpezesieHHe CIoCOO0B B3aUMOACHUCTBUS, COTPYIHUYECTBO B TOUCKE U cOope
nHpopmanuu;

*OIpeieJieHHe CIIOoCO00B B3aMMOJEUCTBHUSA, COTPYJHHUYECTBO B MoMCKe U cOope mHbopmanuu,
ydacTue B JMAJIOre, TUIAHUPOBAaHHWE OOIIMX CIOCOOOB pabOThI, MPOSBICHUE YBAXKUTEIHHOTO
OTHOUICHHUS K IPYTUM 00y4aeMbIM;

*OIMCAHUE COJACPKAHUS BBIOJHAEMBbIX JEHCTBUM C 1LEJIbI0 OPUEHTUPOBKH IPEIMETHO
MPAKTUYECKON AESITeTbHOCTH;

*YMEHHUSl YUYUTHIBATh PA3HbIE MHEHUS M CTPEMUTHCS K KOOPAMHAIMM PA3IMYHBIX MO3ULUH B
COTPYIHUYECTBE;

*¢opMynpoBaTh COOCTBEHHOE MHEHHUE U TO3ULUIO, apTyMEHTHPOBATh U KOOPJMHHUPOBATH €€ ¢
MO3UIUSMHU MAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEro pElIeHUS B COBMECTHOU
JeSITEIIbHOCTH;

*OCYILIECTBJISATh B3aUMHBIM KOHTPOJIb W OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb;

*IUIaHUPOBATh OOIIME CMOCOObI PabOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKIHIO, OLEHKY
neicTBuil mapTHEpPa, yMeTh yOexk1aTh;

*HICIIOJIb30BaTh a/IEKBATHBIE S3BIKOBBIE CPENICTBA Ui OTOOPa)KEHUS CBOMX YYBCTB, MBICIEH,
MOTHBOB M TOTpeOHOCTEH; oToOpakaTh B peud (OmucaHue, OOBICHEHHE) COJACpKAHUE
CoBepIIaeMbIX ACHCTBHI Kak B (OpMe T'POMKOM COLIMATM3MPOBAHHON peud, Tak U B Qopme
BHYTpPEHHEH peun;

*pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIOJIB3YSl CPEACTBA YCTHOM M MUCHMEHHOMN
KOMMYHUKAIlMM Mpu paboTe C TeKCTaMu Y4yeOHHKa U JIONOJIHUTEIbHOW JMTEepaTypou,
CIIPaBOYHBIMU TaOIUIIAMH, TMPOSBIATH TOTOBHOCTh K YB&KEHHUIO HMHOM TOYKU 3pEHUS MpHU
00CYXJIEHUH Pe3y/IbTaTOB BHIMOJIHEHHON paOOTHI.

IIpenmeTHbIE pe3yJIbTATHI

Ooyuarowguiica nayuumcs:

*IIPUMCHATHE OCHOBHBIC MCTOABI ITO3HAHUA: Ha6J'II-OI[CHI/Ie, HU3MEPCHUE, OKCIICPUMCHT,
*XapaKTepHU30BaTh TEPMHUHBI U MOHATHUS, OOBSICHATH B3aMOCBSI3b MKy HUMU;

*000CHOBBIBaTh CHUCTEMY B3IJISJIOB Ha KUBYIO NPUPOAY, NMPUMEHSAS OUOJOTMYECKHE TEOPUH,
yU€HUSs1, 3aKOHBI, 3aKOHOMEPHOCTH, MOHUMATh TPAHULIBI UX TPUMEHUMOCTH;

*KJaccu(PUIMPOBATh OCHOBHBIE OMOJIOTMYECKNE MAaKPOMOJIEKYJIbI;

*OMHUCHIBaTh PYHKIIUU OEKOB, HYKJIIEMHOBBIX KUCIIOT, YTJIEBOIOB U JIUIMUIOB;

°yCTaHaBJIMBAaTh CBA3b CTPOCHUA U (i)YHKI_[I/Iﬁ OCHOBHBIX OMOJIOTMYECKUX MaKpOMOJICKYJ, HUX
pOJIb B IIpOIeccax KIETOYHOTO MeTabomn3Ma;

*00BSCHITH 3HAUEHNE MUKPO-, MAKPO- U YJIIbTPAMUKPOIJIEMEHTOB B KIIETKE;

*TIOHMMATh CYIIHOCTh OMOCHHTE3a OENKOB, MeXaHu3Ma JielicTBus GpepMeHToB, onocunTeza JJHK
u PHK, pacnanga 6enkoB, OnocuHTe3a 1 oOMEHa yIiIeBOJ0OB, OMOCHHTE3a U OOMEHa JIMIHUIOB,
Ounonoruveckoro okucieHus u cuare3a ATD, mexanuzma AeCTBHs CTEPOUTHBIX TOPMOHOB;
spemiath 3aa4u Ha onpezeneHue nociuenoarenbHoctd HykiaeotuaoB JIHK u u PHK (m P-HK),
antukonoHoB TPHK, mocnenoBaTenbHOCTH aMUHOKUCIIOT B MOJIEKyJie OeKka, MpUMEHsIsl 3HAHUS
0 p€aKkiuiaX MAaTPUIHOI'O CUHTE3a, TCHECTUYUCCKOM KOAC, MPUHIOUIIC KOMIIJIEMCHTAPHOCTH,

eJle7laTh BBIBOABI 00 M3MEHEHHSIX, KOTOpPbIe MPOU30MAYT B IMpolieccaXx MAaTPUYHOTO CHHTE3a B
cydae U3MEHEHHUs OClIe1oBaTeNbHOCTH HykJIeoTua0B JIHK;



*000CHOBBIBaTh B3aUMOCBSI3b IUIACTHYECKOTO M JHEPIreTHYECKOT0 OOMEHOB; CPaBHUBATh
MPOIECCHl MIACTHYECKOTO W JHEPreTHYEeCKOro OOMEHOB, MPOUCXOJSIIMX B KIIETKAaX >KUBBIX
OpPTraHU3MOB;

*XapaKTePHU30BaATh METO Ibl OMOXUMUYECKUX HUCCIICIOBAHUIA;

*IIPOBOMTH y4EOHO-HCCIIEOBATEIILCKYIO JICATEIIBHOCTD: BBIIIBUTATh THIIOTE3bI, IUIAHHUPOBAThH
paboty, orOuparh W  TpeoOpa3oBbIBATh HEOOXOAUMYIO  HH(POPMAIUIO, POBOAWTH
OKCHEPUMEHTBI, MHTEPIPETUPOBATh PE3YJIbTaThl, JelaTh BBIBOJABI HAa OCHOBE IOJIyYCHHBIX
pe3ysbTaTOB;

Odyuarowuiica noayuUm 603MOHCHOCHb HAYUUMbCA:

*BBIJIBUTaTh M MPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3bl O XMMHYECKHX CBOWCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE PEAKIIUH, O XapaKTepe
U TMPOJIYKTaX Pa3IMYHBIX XUMAYCCKUX PEaKIIHii;

*XapaKTepHU30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO M CBOHCTBAM, YCTaHABIMBATH MPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKIY TaHHBIMH XapaKTEPUCTUKAMH BEIICCTBA;

*BBIJIBUTATh M TIPOBEPSTH IKCIIEPUMEHTAIBHO THUIIOTE3bI O PE3yNIbTaTaX BO3IACHCTBHS Pa3IMUHbIX
(bakTOpPOB HAa U3MEHEHHE CKOPOCTU XUMUYECKOH PEaKIINH;

*HICIIOJIB30BaTh MPHOOPETEHHBIC KIIFOUYEBBIE KOMIICTCHIIMM TIPU BBIIOJIHEHUU IPOCKTOB H
y4eOHO-HUCCIIC/IOBATEIbCKUX ~ 33/1a4 [0 H3YYEHHUIO CBOMCTB, CHOCOOOB IOJIyYCHHS U
pacro3HaBaHUS BEIIECTB;

*00bEKTUBHO OIICHUBATh HH(OPMAIIHMIO O BEIECCTBAX U XMMUYECKHUX MPOIECCAX;

*0CO3HABATh 3HAYCHHUE TCOPETUICCKUX 3HAHUN 110 XUMHUH ISl PAKTUICCKOU e TSIIbHOCTH
YeJI0BEKa;

*CO3/1aBaTh MOJICTM M CXEMBI JUIsl PEIICHHS YYCOHBIX W TIO3HABATEIHHBIX 33]a4;, IMOHUMATh
HEOOXOMMOCTh COOJIFOJICHHS MIPEIITHUCAHUH, IPEITAraéMbIX B MHCTPYKIIUSAX 110 UCIIOJIb30BAHUIO
JICKapCTB U JPYTUX BHICOKOMOJICKYJISIPHBIX OPTaHUYECKUX COSTMHCHUN

DopMbI KOHTPOJISI

KoHTpomb pe3ynbTaToB 00y4eHUs] B COOTBETCTBHU C JAHHOH NPOTPaMMOi MPOBOAMTCS B popme
MUCBbMEHHBIX M 3KCIEPUMEHTAIbHBIX paboT, MpernoaraeTcsi MpoBeJeHHE MPOMEKYTOUHOW U
WUTOTOBOM aTTeCcTallud, NPUHUMAIOTCA OTYETHI IO MCCIEAOBATEIbCKUM U TMPAKTUUYECKUM
pabotaMm, CcaMOCTOSATENbHbIE TBOPYECKHE padOTHI, WTOTOBBIE YYEOHO - HCCIIEIOBATEIbCKUE
npoeKThl. MToroBoe 3aHSATHE MOXHO IUIAHUPOBATH B BHJE HAYYHO - MPAKTHYECKON
KOH(EepEeHIIMA WM KPYTJIOro CTONa, T 3acIyIIMBAIOTCS JOKIAAbl OOydYaloUmMXcs II0
BBIOpaHHOW TeMe UCCIIeIOBaHMsI, KOTOPhIE MOTYT OBITh MpeAcTaBiIeHbI B opMme pedepaTta wiu
0T4€Ta 10 MCCIIeI0BATEIbCKON padoTe.

Cpok peanuzanuu
[Iporpamma paccuntana Ha 1 ro; oOyueHus. llepuoanyHOCTH 3aHATUN: e€XKEHEIETHHO.
JnuTenbHOCTh OAHOTO 3aHsATH —1 yac.

Coaepxanue nporpaMmsl Kypca
Paznen 1. Xumuyeckuii ’kcnepuMeHT u uudpossie Jjgadoparopum. [{udpossie
natauku. O6mue xapakrepucTuk. duznueckue 3pGeKThl, UCTIONIb3yeMble B pad0Te TaTYHKOB.

Pa3nen 2. Beenenue B 0MOXUMMIO

bruoxumus coenuHsier B cebe OWONOTHMI0O M XUMHIO. JTa HayKa 3aHAMAETCS W3yYeHHEM
MeTabonnyecKkux MyTed (XMUMHUYECKHX TIpeBpalleHHi) B IKUBBIX OpraHu3Max Ha KIETOYHOM
ypoBHe.[1l][loMmumo Toro, uro OHOXHUMHA H3ydaeT MeTabOIMYecKue TMYTH B PACTCHHAX U
MHUKpPOOpPraHU3Max, OHa SBIIAETCS OSKCIIEPUMEHTAIBHOM HAyKOH, AJs 3aHATHH KOTOPOH HEOOXOAMMO
COOTBETCTBYIOIIIEe CHeNHnaIbHOe 000pymoBaHHe. JTa oOmMpHas HayKa 0asupyeTcs Ha pAae OCHOBHBIX
MOHSATHH U WJeH, KOTOpBIE U3Y4aloT B Havaje Kypca OMOXUMUH.
buoxumus — Hayka O KayeCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJECpKAaHUU U
npeoOpa3oBaHUAX B TMPOLECCE IKHUIHEACSITENPHOCTH COEAMHEHUN, OOpa3yloIIuX KHUBYIO
MaTepuio. Poilb OT€4eCTBEHHBIX Y4YEHBIX B Pa3BUTUM OMOXMMHU. B3auMOCBS3b OMOXUMHH C


https://ru.wikihow.com/%D0%B8%D0%B7%D1%83%D1%87%D0%B8%D1%82%D1%8C-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D1%8B-%D0%B1%D0%B8%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D0%B8#_note-1

MOJICKYJIApHOUM Ouonoruei, OMohu3nKon u OMOOPraHMYECKOW XuUMHeW. 3HaueHWe OMOXUMUU

JUIs pa3BUTHS OWOJOTHM, MEAWLUHBI, OMOTEXHOJOIMH, CEIBCKOTO XO3SCTBA, TEHETHKH H

9KoJIOTUU. MeToapl OMOXMMHMUYECKUX HCCIEAOBAaHUM M MX XapaKTepUCTHUKA. buoxumuueckue

METO/Ibl MOHUTOPUHIA OKPY>KAIOILEH CPEbL.

JlaGopatopHslii onbIT 1 «OnTHYecKre CBOMCTBA KOJUIOMIHBIX PACTBOPOBY

[Tpaktuyeckas padora 1 Onpenenenne koruenTpaun MnO4 - -HOHOB B HEU3BECTHOM PacTBOpE
Paznen 3. Xumuveckuii cocTaB ;KMBbIX OPraHU3MOB

XUMHUUYECKUH COCTaB OPraHU3MOB U oOIIee MoHATHE 00 0OMEHe BEIIEeCTB U SHEPIUU B JKUBOU

npupoze IloHATne o T1IaBHBIX OMOrEHHBIX 3JIeMEHTaXx. Makpo- U MHKPOAJIEMEHTHI.

3aKOHOMEPHOCTH PacCHpOCTPAHEHUS IEMEHTOB B XKMBOM Ipupoje. IloTpeGHOCTh OpraHu3MoB B

XUMHUYECKHX JIEMEHTAaX.

[TpakTnyeckas pabora 2 «KauecTBeHHBIH aHAIN3 OPraHUYECKUX BELIECTBY.

Pa3znesn 4. AMHHOKHMCJIOTBI U 0€JIKH.
Opranuyeckre BeUIeCTBA KICTKH. AMMHOKHCIOTBI CTPOCHHE W KIacCH(UKAIMSA, METOJbI
aHanmu3a. XMMHUYeCcKHe CBoicTBa aMHMHOKUCIOT. CuHTre3 Oenka. IlepBuuHas cTpykTypa O€sKOB.
XUMHYECKHE CBOWCTBA M METO/bl OIPENEICHMs] NEPBUYHON CTPYKTYpbl OenkoB. BHyTpu- u
MEXMOJIEKYJISIPHbIE B3aUMOJIEHCTBHSI, ONPEEIISAIONINEe IPOCTPAHCTBEHHYIO CTPYKTYpPY OENKOB.
CrpykTypsl (koH(popMmarmn) 6enKoBbIX MoJekyl. Knaccudukanus 6enxoB. OyHKINH OEIIKOB.
JlaGopaTOopHbIE ONBITHI:
Ne 2 Onpenenenue cpesibl pacCTBOPOB AMUHOKHCIIOT.
Ne 3 Omnpenenenue remnepaTypbl IIABIEHUS AMUHOKHUCIIOT.
[Tpaktuyeckas pabora 3 «Pa3neneHre aMHHOKUCIOT METOJJOM PacIpeAeTUTeIbHON
xpomatorpaduu Ha OGymare».
[TpakTuyeckas padora 4 «KadecTBeHHBIC peaKIIUi HA aMHUHOKHUCIIOTHI U OCTIKI.
[Tpaktuyeckas padora 5 «lIpurorosinenue pactopa Oenka (suyHoro anbOymuHa). Paznenenue
OENKOB KypWHOrO sifla MO0 MX pacTBOpuMocTd. JleHaTypauusi OenkoB (oOpartumas u
HeoOpaTumasi )».
JlabGopaTtopHast paborta 1 «Bnmusinue nsmenenust pH Ha cBoiicTBa 0€IKOBY
[TpakTnyeckas pabora 6 «OnpeaencHre U303JIEKTPUIECKON TOUKH OeTKa
[TpakTueckue padboThl.7 «OOHapykeHue OeaKa B MICHOM OyJIbOHE.

Pa3nen 5. YraeBoanl
buomenunmnckoe 3HadeHne yrieBo1oB. otocunTes yrieBoaoB. Kinaccudukamus yraeBoioB u
uX HanboJee BaXKHbIC pEaKINi. XUMHUYECKHE CBOMCTBA MOHOCAXapUI0B Ha MPUMEPE TIIFOKO3HI.
Jucaxapunasl u nonucaxapuasl. @OTOCHHTE3 KaK MpUMEp CUHTEe3a yriaeBoaoB. Poib u pyHkunu
yri1eBo10B PoJib yTiieBOIOB B MUTAHUH.
JlabopaTopHbIE OMBITHI:
Ne 4 I1BeTHbIE peakuu Ha Kpaxmall
No 5 KauecTBeHHBIE peaKIMi0 HA MOHO- U IUCaXapH/ibl,
[TpakTudeckas pabota 8 «Onpenenenue kayecTBa Mea. [IpoBepka Mea Ha HaJTMIMe Kpaxmala,
MeJa, caxapo3biy.
[TpakTuueckas padota 9 «Brigenenne rIMKOTeHA U3 TIEYCHH )KUBOTHBIX)

Pasznesn 6. Jlunuawl
buomeaunuackoe 3HaueHue unuaoB. CTpyKTypaMu KiaccudpuKanus TunuaoB. HaceleHHbie u
HEHACBIIIEHHOE KUCIOThl W uX 3¢upsl. Kupbl u Macia. ['MaporeHM3MpoBaHHBIE Macia U
mapraput. [nunepuast u docormuuepuasl. Oomen munuaoB. Bocku. Ctpoenne u QpyHKIUU.
®ochonunuael ¥ ux Ouonornyeckas posib. KauecTBeHHast peakiiys Ha )KETYHbBIE KUCIOTHI.
JlabopaTopHbIE OMBITHI:
Ne 6 Onpenenenne TemMnepatypsl IJIABJICHUS U 3aTBEP/ICBAHMS )KHPOB
Ne 7 OmynbrupoBanune XupoB
[Ipaktuueckas padota 10 «BnustHuE XeT9u HA aKTUBHOCTD JIUTIA3BD»



Pa3nen 7. ®epMeHTbl H BUTAMUHBI
buomenuuunackoe 3HadueHue GepmeHToB. Homenknarypa u kimaccudukanus (HEpMEHTOB.
CrpykTypa W KaTaquTu4yeckue cBoiicTBa ¢epMeHTOB. [IpuHUIUMOBI neicTBUS (EpMEHTOB.
KonuuectBenHoe ompexneneHue (epMEeHTaTUBHOM akTHUBHOCTU. Biusnue temmepatypsi, pH,
KOHIIEHTpalui epMeHTa u cydcTpara: Ha CKOpOCTH (DEepMEHTATHBHBIX pEeakiuil. BuTamuHbL:
onpezeneHue u knaccupukanus. CTpoeHre BUTAMUHOB M UX POJIb B (PEpMEHTATUBHBIX PEAKLIUAX
U B OOMEHHBIX mporeccax. JXKupopacTBOpUMbIE BUTAaMUHBL: BUTAaMUH A u J[: cTpoeHue u
cBoiictBa. BomopactBopumbie BuTamuHbl: C, PP, B. KauecrBeHHble peakuuu Ha
BOJIOPACTBOpPUMbIE BUTAMUHBL. THTrHOUTOPHI (hepMEHTOB Kak JIEKapCTBEHHBIE CPEJICTBA.
JlaGopaTopHBbIE OTBITHI:
Ne 8 Tepmos1aOuIBLHOCTE (DEPMEHTOB.
Ne 9 Briusinue akTHBaTOPOB M HHTHOUTOPOB Ha paboTy (epMEHTOB.
JlaGopaTtopHnas pabota 2
KauectBennas peaxius Ha BUTaMHUH A.
JlaGopaTtopHas pabora 3
KonuuectBennoe omnpezenenne Butamuna P B yae.
[Tpaktnueckas pabora 11 «BnusHMe HaA aKTUBHOCTH (epMeHTOB TemmepaTypsl, pPH,
aKTHUBAaTOPOB U UHTHOUTOPOBY
[TpakTueckue paboTh.12 «Habmronenue pacimienyeHuss Mepokcuaa Boaopoaa (epMeHTOM
KaTajia3om»
[TpakTudeckas pabota 13 «KauectBeHHbIC peakiuu Ha BuTaMuHbl AE,C,D.»

Pazjien 8. BuoperyasiTtopsl - rOpMOHBI
Knaccugpukanus ropmonoB. CtepouJHbleé TOPMOHBI. MeXaHHU3M JEMCTBUS CTEPOUIHBIX
ropMoHoB. llenTuaHble TOPMOHBI. XapaKTEPUCTUKAa HHCYJIWHA, TOPMOHAa pocTa. MexaHH3M
NefcTBUS NEeNTUAHBIX TOPMOHOB (Ha IpUMepe IIII0KareHa U HHCYJIMHA).
Caxapubiii guaGer u ero Buabl. IIpoune ropMoHbl (aIpeHanuH, ayKCHH, THOOEpeNuHBI)
JlpumeHeHre ropMOHOB.
JlaGopartopasrii onbiT 10 KauecTBeHHBIE peakiiy Ha HHCYJIHH
Jlaboparopubie padoTel 4,5 Peakuus aapeHanvHa ¢ XJOPHBIM JKEIe30M Peaxuust aapeHannHa C
HOIOM.

Paznen 9 Hyk/jieMHOBBIE KMCJIOTHI
buonornyeckoe 3HaueHUE HYKIIEMHOBBIX KUCIOT. ICTOpHSI OTKPBITUS U U3YYEHHUE HYKIEUHOBBIX
kucnoT. CTpoeHne U QyHKIMM B XKHUBBIX opraHuzMax. llepegaua HacielICTBEHHBIX MMPU3HAKOB.
buocuntes OenkoB. Ilporecchl peruKanuu, TPAHCKPHUIIMU W TpaHCISAIUH. HykienHoBbIe
kucnorel. Mx Bugel. JIHK. buonornueckoe 3nauenume. PHK. Buast PHK. buonormueckoe
3HaueHne AT®. Ee ponb B opranuszme. MatpuuHble peakuu : peAyIUIMKaLKs, TPAHCKPUIIIUS U
TpaHcnsanusa. Myrarenes. @akTopbl MyTareHe3a. MyrareHe3 M HacieJICTBEHHbIE 3a00JI€BaHUS.
buorexHonorus M NPUHIMUIIBI U CTPATETMU MOJIEKYJIPHOTO KIOHMpPOBaHUA. JlOCTHKEHUS U
MEePCIEKTUBBI MOJIEKYJISIPHON OMOTEXHOJIOTHH.
JlaGopatopHas pabota 4 BrigeneHue HyKJI€OPOTEHHOB U3 APOXKIKEH.
[TpakTtuueckas padota 14 Brigenenue JIHK u3 nedeHn skMBOTHBIX MM MOJIOK PHIOBI

Ucrounuk: https://rosuchebnik.ru/material/yunyy-biolog-5-prostykh-eksperimentov-ot-dnk-do-
bakteriy/



https://rosuchebnik.ru/material/yunyy-biolog-5-prostykh-eksperimentov-ot-dnk-do-bakteriy/
https://rosuchebnik.ru/material/yunyy-biolog-5-prostykh-eksperimentov-ot-dnk-do-bakteriy/

Paznesn 10 Xumus ye10Be4eCKoro opraHuzma
XUMUYECKUE TIPOLECChl JKMBOTO OpraHm3Ma. XuUMHYecKne (aKTOpbl, BIUSIONIME Ha
KHU3HEAESITENbHOCTh OpraHu3ma. B3auMmocBszb oOMeHa O€IKOB, YIJIEBOJOB W JUIHUAOB.
[TpoGnembl  perymsanuu  Mertabonusma. XHMH3M  OJKOJIOTHYECKHX mpoOnem. Daktopsl,
MPENATCTBYIOLIUE U MPEAYPEKAAIONINE TPOU3BOJICTBEHHBIE U MPOMBIIIJICHHBIE PUCKH, aBAPUU
U KaTacTPOdBbl.

Perynsmuss u uHTerpamuss oOMeHa BeEIIECTB Yy MJICKOMHUTAIOIINX; B3auMocBsazp u
perymsauus ~ obmena  BemlectB.DotocuHTe3  [IpoGnembl  OMOXMMHUYECKOW  SKOJOTHH.
AHTpOIIOTeHHbIEe OMOAKTHUBHBIE BEUIECTBA U MPOOJIEMbl XUMUYECKOTO 3arpsizHeHus: Ouocgepsl.
DKonoru4yecku 6e30macHble crocoObl BO3ACHCTBUS Ha PAa3IMYHbIE BUJIbI )KMBOTHBIX, PACTEHUHN U
MHUKpPOOPTaHU3MOB.

[Ipaktnueckas pabora 15 «Mnentudukanus BewmeCTB, MNPUHUMAIONIMX Yy4acTHE B
METa0OIMUECKUX MPOoIeccax YeI0BeKay (aHAIN3 MUIIEBBIX IPOTYKTOB)

«M3mMepenune KucioTHOCTH (BOJIOPOAHOrO Noka3zaTens pH) pa3nuyHbIX HAUTKOB,
yIoTPeOISIEMBIX B TTHIILY»

Tembl MPoOeKTHBIX padoT

A
o

i

[Tpennaraercs aas MPOEKTHOM pabOTHI CiielyroIue TeMbI (IPUMEpHbBIE):
1. KauecTBeHHbIE peaklIMM Ha aMUHOKHCIIOTHI U OEJIKH.

2. [IpurotoBneHue pactBopa Oeinka (SMUHOrO anrOyMuHa). Pa3neneHue OENKOB KypHHOTO Sl
10 UX pacTBOpuMOCTH. JleHaTypaius 6enkoB (oOpaTuMasi U HeoOpaTumas).

3. CpaBHHUTENbHBIA aHATU3 MPOAYKTOB KHUCIOTHOTO U (PEPMEHTATHUBHOIO TUIPOIM3A IU- U
MOJINCaxXapuI0B (Ha MPUMEPE caxapo3bl U Kpaxmasa).

4. CneunuuHOCTb AecTBUS epMEHTOB (aMuUIasa).

5. BousiHue Ha aKTUBHOCTH (PEPMEHTOB TeMIlepaTypbl, pH, akTHBaTOPOB 1 HHTUOUTOPOB.

6. Beinenenuie puOOHYKICOPOTEMHOB U3 IPOAOKEH.

7. KauecTBeHHOE ompeiesieHue MPOAYyKTOB TUAPOIN3a puOOHYKIEOPOTENHOB.

8. Beienenue rMKoreHa u3 meueHu ;KUBOTHBIX. COIMOCTaBIIEHNE CTPYKTYPHI

JIMKOTE€HA U KpaxMara.

9. Paznienenue yrieBo 0B METOAOM TOHKOCIOWHOM XpoMaTorpaduu.

10. T'uaposn3 >KMUpPOB MO/ IEHCTBUEM JIUTIA3BI.

11. BnusiHue *enyu Ha aKTUBHOCTb JIUTIA3HI.

12. KauecTBeHHbIE peakiuy Ha TOPMOHBI.

13. buorennas kinaccuukaiis XuMAYECKUX HIIEMEHTOB.

buosiornyecku akTUBHBIE BellleCTBA. BUTaMUHBI

buonornuecku akTuBHBIE 100aBKU: podaHaIs WK T0Ib3a?

14. Butamun C u ero 3HaYeHHE.

15. UckyccTBEHHBIE KUPBI — YIp03a 310POBBIO.

16. Ucnosib30BaHME APOKIKENU B MUIIEBOM MPOMBIIIJIEHHOCTH.

17. UccnenoBanue GU3HKO-XMMHYECKUX CBOMCTB MOJIOKA PAa3HBIX MPOU3BOAUTENICH,

UMEIOIINX YKOJOTHIECKUN cepTU(UKaT.

18. Mo B mpoayKTax MUTAHUS U BIMSHUE €r0 HA OpraHU3M YeTIOBEKa.



«v

TemaTHyeckoe IIAHMPOBAHUE KYPCAa BHEYPOUHOM 1eATEJIbHOCTH
«buoxumus (IIpakTukym no xumuu 10-11 xaacebr)»

KonnuecTBo yacos
HaumenoBanue pa3nenos u tem | Beero B Tom uncie Hcnonb3oBanue
Kypca TEOpUsT | DpaKTUKaA obopynoBanue «Touku
pocTa»
Paszngen 1 Xumuueckuii 2yvyaca |2yaca |0 3HAKOMCTBO C
IKCIIEPUMEHT U IIU(PPOBHIC obopynoBanueM «Todku
naboparopuu poctay
Pa3nes 2 Beenenue B Ouoxumuto | 3 waca | 2yaca | | yac O6opynoBanne «TP»
Pa3zngen 3 XuMuueckuii cocTaB 4 4gac. | 3 4aca 1 gac O6opynoBanue «TP»
JKUBBIX OPTaHU3MOB
Pa3nes 4 AMUHOKHUCIIOTHI U 7w4yaca |2daca |SwyacoB | ObopynoBanue «TP»
OCIKH.
Pa3znesn 5 YrueBojsl 4vaca |2vaca |2wyaca O6opynoBanne «TP»
Paszngen 6 JIunuaer 2 4yaca | 1 4ac 1 gac O6opynosanue «TP»
Pa3nen 7 depmenTsl u 4vaca |2uyaca |2 uyaca Ob6opynoBanue «TP»
BUTAMUHBI
Pa3nen 8 buoperynsaropsr - 24aca | 1 4gac 1 gac O6opynoBanue «TP»
TOPMOHBI
Pa3nen 9 HykiennoBsie 3uaca | 1uac 2 yaca O6opynoBanue «TP»
KHCIIOTHI
Paznen 10 Xumus 3uaca |2uaca |l yac O6opynoBanue «TP»
YeJIOBEYECKOr0 OpraHn3Ma
Bcero 34
yaca

Kanengapno — reMaTnyeckoe ¥ NOypo4Hoe IVIAHNPOBaHUE
Kypca BHeYpO4HOi fesTejbHOCTH «brnoxumus 10-11 knace», 34 yaca
Ha 2022-2023 y4eOHbIN rox

Ne | HaumenoBanue pasniena, TEMbl 3aHATHHA

| ITpakTryackas 4acTh

O6opynoBanue «Touka pocray

Pa3nen 1 Xumudeckuii SKCIIEPUMEHT U ITUQPpoBEIe Jaboparopun (2 gac)

1 Iudpossie gaTunkn. OOIKE XapaKTEPUCTUKH.

O6opynoBanue «Touku
pOCTa»; XUMHYECKas ocyia

2 Omnueckue 3G HEKTH, UCIOIb3yeMbIE B
paboTe 1aTYnKOB

Pa3nen 2 Beenenue B Ouoxumuto (3 yaca)

3 BBenenue B OnoXuMuIo.
IIpaBuna TexHUKH 0€30ITaCHOCTH.

Oo6opynoBanue «Touku
POCTa»; XUMHYECKast IOCy/1a

4 [ToHsTHS 0 HEKOTOPBIX METOJAX MCCICIOBAHUS
B OMOXHMMUU.

i/o 1 ontuyeckue
CBOMCTBA KOJUIOUIHBIX
pacTBOpoB

JlaTyuk onTHYeCKOU
IJIOTHOCTH

5 Teopust: KONU4YEeCTBEHHBII
CHEKTPOMETPUYECKHI aHaIN3 OKPALIEHHOTO
pacTBOpa U3BECTHOTO BEIIECTBA U MOCTPOCHHE

JlaT4MK onTHYECKOH
IJIOTHOCTH




KannOpoBOYHOTO rpadurka

[Ipakruueckas padora 1 OnpeneneHue
KoHIeHTpauu MnO4 - -MOHOB B HEM3BECTHOM
pacTBope .

Pa3zne

1 3 XuMHUYECKHi COCTAB KHMBBIX OpraHu3MoB (4 daca)

6

XUMHUYECKUH COCTAaB OPraHU3MOB.
3aKOHOMEPHOCTH PACIIPOCTPAHEHHMS JIEMEHTOB
B KMBOW IIPUPOJE.

7 Maxpo- 1 MEKPO3JIEeMEHTHl. 3aKOHOMEPHOCTH
8 [ToTpeOHOCTF OpPraHW3MOB B  XHMHUYECKUX
JJIEMEHTaX.
9 IIpaktnyeckas pabora 2  «KadecTBeHHBIH JaTauk TeMIiepaTypHbIi,

AHaJIN3 OPraHnvICCKUX BEIICCTBY.

XUMHYCCKad nmocyaa

Pasznen 4 AMuHOKHCITOTHI M Oenku. (7 4acoB)

10 | Poip 6enKoB B XKMBBIX CUCTEMaX. 1/o0 2 OnpeneneHue JlaTuuk TeMnepaTypHsIii,
AMMHOKHCIIOTHBIN cOcTaB OEJIKOB Cpe/ibl PacTBOPOB XUMHUYecKas Iocyia
AMHMHOKHCIIOT.
n/o 3 OnpeneneHue
TeMIlepaTypsbl
TUTaBJICHUS
AMHHOKHCIIOT.

11 | IIpaxTuueckas padora 3 «Pa3neneHue JlaTuuk onTuyeckon
AMHMHOKHCIIOT METOZIOM PaCHpeAeIuTEeIbHON IUIOTHOCTH
xpomarorpaduu Ha Oymare»

12 | Cocras, cBO¥CTBa, KJIacCU(UKAIH, CTPYKTYpa JHatuux pH, Habop
OEIKOBBIX MOJIEKYII. XMMHUYECKOH MOCyIbI
IIpakTrdeckas padora 4 «KauecTBeHHBIC
pEaKIiy Ha aMHHOKHCIIOTHI M OCTIKI»

13 | IIpakTuueckas pabota 5 «Pa3nmeneHue 6ekoB Hatuuk pH, TemneparypHblit
KYPHHOTO siiilja 110 UX PACTBOPUMOCTH. HabOp XMMHUUECKOH MOCY bl
Jenarypauus GenkoB (oOpatumas u
HeoOpaTumas)»

14 | JlabopaTopHas pabota | «BnusHue u3MEeHEHHUS Jatuuk pH, Habop peakTHBOB
pH Ha cBoiicTBa 6EITKOB» 1 XUMHYECKOU NOCY 1Bl

15 | IIpaxtuueckas pabota 6 «OmnpenencHue JlaTumK 3JIEKTPONIPOBOHOCTH
M302JIEKTPUUECKOI TOUKH OesKa»

16 | Ilpaxruueckue padboThl. 7 «OOHaApyKEHHUE
0ernka B MsICHOM OyJIbOHE»

Paszgen 5 Vruesons!l (4 yaca)

17 | YrueBonesl.

OO1mas xapakTepHuCTHKa U KIaccu(puKarms
YTJIEBOJIOB.

18 | Poxp yrieBomoB B MATaHHU. 1/0 4 1lBeTHBIE C HCII0Ib30BaHUEM
peaKknuy Ha KpaxMal. obopynosanust «TP»
1/05KavecTBeHHbIE
PEaKuuio Ha MOHO- U
Jcaxapuibl

19 | Ilpaxruueckas pabdora 8 Omnpenenenue Hatuux pH, Habop
KadecTBa Me/a. [IpoBepka Meaa Ha HaIU4IHe XUMHUYECKO# MOCY/IbI
Kpaxmaja, MeJia, Caxapo3sbl.

20 | IpakTuyeckas pabora 9 «BoiueneHue C ucrosp30BaHueM
TJIMKOT€HA M3 TIEYeHH KMBOTHBIX)» obopynoBanust «TP»

Pa3znes 6 Jlunvzpl (2 yaca)

21 | Jlunupgpl. 1/0 6 OnpeneneHne Hatuuk pH, TemnepaTypHblid,
OO01ast XxapakTepuCTHKa, CBOWCTBA. TeMIlepaTypsbl Ha0Op XMMHUUYECKO# MOCYIbI
[IpocTeie 1 COXKHBIE JTUITHIBI TUIABJICHUS U

3aTBEepAEBaHMUS )KUPOB
1/0 7 DMynsrupoBaHue
KHPOB
22 | Ilpaktuueckas pabora 10 «BnusHHUE jxerun HA JHarunx pH

AKTHUBHOCTH JIMIIa3bl

Pa3zngen 7 ®epMmeHTh! M BUTaMuHbl (4uaca)

23 |

DepMEHTHI.

| /08

| JlaTumk ontHyeckoi




OO1mue noHsTHs 0 PepMEHTAX, CBOMCTBA.
CymHocTh (pepMEeHTaTHBHOTO KaTalln3a.

TepmonabuiibHOCTB
(epMeHTOB.

1/0 9 Biusiaue
aKTUBATOPOB U
WHTAOUTOPOB HA
paboty pepMeHTOB.

IUIOTHOCTH, TEMIIEPaTYpPHBIH,
Ha0Op XMMHUUYECKOH ITOCYIbI

24 | Ilpaxtnueckass pabora 11 «Bamsame Ha

Hatuuk pH, TemnepaTypHbIi,

aKTUBHOCTh (EPMEHTOB TemIepaTypsl, PH, Ha0Op XUMHUIECKOH MTOCYIbI
aKTHBAaTOPOB U HHTHOUTOPOBY
IIpaxTuueckue pabotb.12 HaGmonenue
paclierieHus MepoKcuaa BOJIOPOAA
(hepMEeHTOM KaTaa3ou.
25 | BuramuHsl. JlabopaTopusle pabotsl | C HCIOIB30BaHUEM
OO1mas XxapakTepuCTHKa CBOMCTB. 2 KauecTBeHHas obopynoBanust «TP»
peakuusi Ha BUTAaMUH
A.
3 KonmuectBenHOE
OIIpEEIIECHNE
BuTamuHa P B uae.
26 | Ilpaktmueckas pabora 13 «KadecTBeHHBIC C Hcnosnbp30BaHUEM

peaxmmu Ha ButaMuHHEL AE,C,D.»

obopymoBanus «TP»

Pa3gen 8 buoperynsTopsl - ropMoHEH (2 "aca)

27 | T'opmoHBL. 3HaueHHe B 0OMEHE BEIICCTB B
opranusMme. [IpumeHeHne B MeTuIHE

i/0 10 KauecTBeHHBIE
peakiuy Ha MHCYJIHH

C WcTomb30BaHUEM
obopymnoBanus «TP»

28 | Jlabopatopubie paboThi 4, 5 Peakuus
aJipeHaJIMHA C XJIOPHBIM JKeJIe30M
Peakuus anpenanuna c ifogom

C ucnosnb30BaHUEM
obopymnoBanus «TP»

Pasnean 9 HyxiienHnoBsie kucnotsl (3 gaca)

29 | HykjenHOBBIE KHCIIOTBHI.
Crpykrypa u @yaknun JJHK u PHK

30 | JlaGopaTtopHas padora 4
BeijeseHre HyKICONPOTEHHOB U3 JPOXKIKEH.

C mcronp30BaHnEM
obopynoBanus «TP»

31 | Ilpakruueckas pabdora 14 Breimenenune JHK u3
NEYECHH )KUBOTHBIX HJIM MOJIOK PBIOBI

C ucronp30BaHneM
obopynoBanus «TP»

Pa3gen 10 Xumus yenoBeueckoro opranusma (3 gaca)

32 XuMudeckne IIPOUECChI )KUBOI'O OPpraHnu3mMa

33 | Ilpakruueckas pabora 15 «nenTudukanms
BEIECTB, IPUHUMAIOIINX YYacTHE B
MeTab0INYeCKUX MPOLeccax YeI0BeKa
(aHQJIN3 MUILEBBIX TPOJYKTOB)

Hatuuk pH, TemnepaTypHbIi,
Ha0Op XMMHUUYECKOH ITOCYIbI

34 | Urorosoe 3aHsATHE.

Bcero 34 gaca
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