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ABTOpEI pa3paboTKH: Baxumna Jlro60B> MuxaifioBHa — y4HTeTs GHOTOTHH
Banuna Enena HukonaeBHa — yuuTeIb XUMUH.
MOY COIII Ne 25 r. ITepMs.

Ilenn ypoka.

1. BeipaGoTars y y4alluxcs OCO3HAHHE TOro hakTa, 4To BCe HAyKU eCTECTBEHHO-HAYJHOIO LHKIA
B3aHMOCBs3aHbl, YTO HA COBPEMEHHOM 3Tall€ pa3sBUTHS YEJIOBEYECKOr0 MO3HAHUS 6[40!101'145{, XHMHA 1 q)PIBPlKB.
B3aMMHO IPOHHUKAIOT IPYT B Ipyra ¥ OTKPBITHS COBEPIIAIOTCS HA CTRIKE 3THX HAyK.

2. BepaoTath y y4amuxcs IOHHMAHHe TOr0 (paKTa, YTo HEBO3MOXKHO CHOPMUPOBATH B CBOEM
CO3HAHUHU LIEJIOCTHYIO KapTHHY MHpa, HE 0611611&51 XOTs b MUHEMAIBHBIMH 3HAHUSIMA Cpa3y HECKOJIbKHX HayK.

3. ChopMHpOBaTh y yYaIEXCsl OIIyIIeHHe 6e3rpaHMIHOCTH ITO3HAHMS, IEHHOCTH 00Pa3OBaHMusl,
HCOGXOD.'HMOCTH YUYHUTBHCS BCE JAJIBIIE U NaJbIIe.

3amaun ypoka:

1.J]aTh 3HAHHS O PEBPAIICHUH [IHTATEIBHBIX BEIIECTB B KAKIOM OT/IEE XKeJTyI04HO-KUIIEIHOr0 TPAKTa MO
Bo3ZeHicTBHEM (ePMEHTOB.
2.Ha ocHOBe mapaiiebHoro moTopenus crpoerns JKKT, yriyOuTs 3HAHHS yHeHUKOB O B3aUMOCBA3H QyHKIHA
U CTPOCHHMS OPTaHOB H CHCTEM OPraHOB.
3. Jlath 3HaHUS 0 hepMEHTAaX KAk 0COOEHHBIX BEIIECTBAX, a TAKKE O MEXaHH3Me HX BO31eHCTBUA Ha GelTKH, KUPbI
H YTJIEBOMIBL. G
OCHOBHBIE METOAUYECKHE IPHEMBI: CO3JaHHE IIPOGIEMHOM CHTYallui U Ha OCHOBE €€ — IeJleTloJIaraHue.

- IIOMCKOBast Gecesia, TPEXCTOPOHHUM TUanor i

- 1aGOpaTOPHEI OMBIT.
TlnanupyeMast esTENBHOCTS yUAIIMXCs: CIIyIIaTh, Y4aCTBOBATh B 00CY KIeHHU PoGieM (IIOCTABIEHHBIX B BAE
6MONOrHYeCcKyX 3a1ay), 3all0JHATh TaOlIAIy, aHATH3HPOBATh, CPABHUBATE U 060611aTh, €NaTh BHIBOBI 110
11ab0paTOPHBIM OIBITAM.

OGopynoBaHHe U HarJIsIHbIE MaTEPHATIBL] yPOKa:

1 YueGHast KOMIBbIOTepHAs porpamma «OTKpbITast GHONIOTHsY, aHUMAMOHHAs Mozeb «[InmeBapenue»

2. Tabnuupl: CTPOEHHE MOJIEKYIT GENKOB. XKUPOB ¥ YTIEBOIOB)

3 TpadapeT CBOAHOI TaOIHIIBL

Tlpuveyanue K ypoky. Yok MPoBOAKMTCs B 8 Ki1acce B paMKax u3yyaemoit neTbMu Tembl «[IumesaputenbHas
cucTema» (TpeThs 4eTBEPTH) y AeTell yxke chopPMHPOBAHE! 3HAHHS O CTPOSHUH IUIIEBAPUTENBHOMH CHCTEMBI,
(bYHKIHSX OTIENBHBIX OPraHOB, PETYIISLIAH ASSTeNbHOCTH MHIeBapUTeTbHOM crcTeMbl. CHOpPMUPOBAHE!
YUIUTEIEM Gronoruu TIepBOHAYAJIbHBIC IIOHATHSA O Oenkax JKHpax U yriaeBoJax, Kak O MUTATeIbHBIX BEMIECTBAX, TO
ecTh GHONOrAYeCKas 3HaHHEBas 0a3a ysKe CYIECTBYET H yYuTeIb XMMHUY IPUXOJUT Ha YPOK GHOJIOruy Ha
TO/IrOTOB/EHHYIO [I0YBY. XMMHAYecKas 3HaHHeBas (a3a K 3TOMy MOMEHTY yueGHOTO rojia [lsl BOCIPUSATHS
JTAaHHOTO MaTepuana c(OpPMUPOBAHA HECKOTIBKO ci1abee (0COOEHHOCTH IPEIMETHOTO TIaHHpoBanus). Tem He MeHee
YUYCHHUKH YK€ HMEIOT IIPEJICTABIICHUE O TOM, YTO TAKO€ XUMHUYECKHE PEaKIH, TUIIbI XUMHYECKUX peaxuuii,
YCIOBHS IPOTEKAHUS XMMIYECKUX Peakiuil, KaTalu3aTopkl, IPOYKTH peakiuu. He cMoTps Ha HEKOTOpYIO
CI0KHOCTB BOCTIPUATHS JAHHOTO MaTepHasa BOCBMHK/IACCHUKAaMH( 3TO H3ydaeTcs 1o mporpamme B 10 m 11
KJ1accax), CIuTaeM, YTO TaKoil ypok OyneT HMeTh HeCOMHEHHYIO IIEHHOCTD /U IETeH, TaK KaK MOKaXeT
B3aMMOCBS3b [BYX HayK H PACIIMPUT FOPH30HTHI [I03HAHHS feTell. [T03BOMT UM B3IVIHYTH Ha YK€ H3y4eHHbIN
HMH MaTepHall COBEPIICHHO TI0 ~HOBOMY. By/ieM o4eHB palbl, €C/li y A€TeH 10CiIe 9TOr0 ypoKa HilH BO BPeMsl €T0
BO3HHKHYT BOIIPOCEHL

PasBepHyTHIi I1aH ypoKa.
1.BeTynuTenpHas 4acTh: IIOCTAHOBKA IPOOIEMEI Yepe3 pelieH e GHONOrHYecK X 3a1ad H Ha OCHOBE 3TOT0
(opmyEpoBaHHe yHaIIMHCS et ypoka. [Ipeamonaraemas hopmymHposka emu:» Bosee moapo6HO u ToUHO

y3HaTh O TOM, YTO IPOUCXOIUT C MUTATEIILHBIMU BEIIECTBAMHU B JKEIYNOYHO-KHIIEYHOM TPAKTE.»

OGa yduTels IPHBETCTBYIOT JETeH, O0BACHSIOT IPHUMHY IPOBEAEHHS 3TOr0 YPOKa BABOEM
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JaBaiiTe Topelaem GHONOrHYECK e 3a1al 1 IOCMOTPHM, IOCTATOYHO JIH y BAc 3HAHMH, YTO OFI 1aTh HA HHX
HCYePIBIBAIONIAIT OTBET. .
3amaya Ne 1.
UyBCcTBYeTe JH BBl PA3HALLY MEXKILY MOHSTHAMHA (IIHMIIA» H (ITHTATeTbHELe BelecTsa? KakoBbl QyHKIMH
TIUTATEeBHBIX BEIIECTB B Opranu3me?
Vunrens xumun. 3axada Ne 2.
C numieit OpraHu3M NoTydaeT GelKH, XKUPE! U YIIEBOJIBI 9yKEPOIHOTO MPOUCXOsAeHHs. O3HadaeT Jii 5T0 TOT
(axT, uTo, CHEB KOTJIETY U3 TOBS/IMHBI, MBI CTPOMM CBOE TEJO U3 GeNKOB KakoH-To KOPOBBI?
Vuurens Guonornu. 3anaga Ne 3.
Tlouemy U3 BeeX MATATENbHEIX BellecTB Ge3 ymep6a [1s 310POBbS U XKU3HH HANPSAMYIO B KPOBb MOXKHO BBECTH
TONBKO TOKO3Y?. BBeZieHue ke, HapuMep, KypHHOTO Gy/IboHa B BEHY IPHBOIMT K CMEPTH.

TIpeanonaraeMble OTBETHI, Ha KOTOPBIE, BEPOSTHO, IaKe MPHAETCS y4EHUKOB YyTh-4yTh IOATOIKHYTb:
-5KeTyI09HO-KUIICYHBI TPAKT CBS3BIBACT OPraHU3M Ue/IOBEKa C OKPYIKAIOIIEH CPeNoH, TaK KaK dy:KepOIHbIe
BEIECTBA . OCTYNAIOMIKE H3BHE HIMEHHO TaM IPEBPAIAIOTCS B «CBOM.

- BBEJICHHBIE HAIPSIMYIO B KPOBB IIHTATE/IbHEIEC BEIECTBA ABJIIOTCS Ty)KEPOIXHBIMU H BBI3BIBAIOT HMMYHHOE
OTTOpXKEHHE

- IIMIIA ¥ HTATENBHEIE BEMECTBA PasHbIe MoHsTHs. [Tuma - 370 X11e6, MOIIOKO H T.1., 8 IHTATETbHBIC BEIECTBa —
3T0 GeNKH. XKUPBL U YIIIEBOBL, IIOTPedIsist KOTOPhIE YENOBEK CTPOMT COOCTBEHHOE TeJIO M H3BIIEKACT SHEPIHIO.

Vuntens Guonoruu:» [pomymernnsie yepes KK T nutatenbHbIe BEMIECTRA UM IPETEPIIEBAIOT KAKHE-TO
H3MEHEHHS, Pa3 OHU HE BEI3HIBAIOT HMMYHHOTO OTTOP)KEHHS H YCBAMBAIOTCS OpraHu3mMoM. Clie0BaTebHO, KaK
T10- BaleMy MOYHO c(pOPMY/ITHPOBATE Lelb Ypoka . He 3ps ke CeroHs IpUCyTCTBYeT yUUTeNb XUMHH.

Jletu popMymupyroT ens:»IlonoapoGHee u ToUHee y3HATh YTO XK€ MPOUCXOUT C MOJIEKY/IaMH IIUTATE/IHBIX
Bemects B XKKT.»

Vuutenb XUMHH

- BBI [IPABHJIBHO [IOCTABKIIA IeNb. JIeHCTBHTEbHO, IPEBPAIIEHHS BEIECTB - 9TO IIPE/MET H3y4eHHs XHMHH, 2
TOoYHee GHOXMMUH, T2 K KAK Pedb HAET O NPEBPALEHHH CIIOXKHBIX GHOIOTHYECKHX TTOIUMEPOB B )KHUBOM
OpTraHu3Me.

Yacts 11./3ydenne HOBOro MaTepuaia ¢ apasiielbHbIM MoBToperneM crpoenns XKKT.

Vunrens Guonoruu.

- JIaBaiiTe HAUHEM TIO3TAIHO Pa3GHparkes ¢ TeM. YTo MpOHCXONHT ¢ mameit B kaxaom otaene XKKT. Pacemorpum
STOT IIPOLECC € TOYKH 3PEHUS 6140!10!'1/11/[, AHAaTOMHH, tbmuonomn ¥ C TOYKH 3pSHUSI XUMHUHU — Ha MOJIEKYIIPHOM
YPOBHeE.

Vuntens XUMHH.

B GHOJOTHH H XMMHH €CTh OJMH OOLIMI METOX MO3HAHUS HCTHHBI — 3TO SKCTepuMeHT. [Todemy Gb1 HaM cerozHs
He TIPOBECTH HECIOXKHBIE OIBITH, KOTOPHIE Ja/lyT HaM IPEICTABIEHUE O TOM, Kak pabOoTaioT NUINEBapUTEbHEIE
(epmenTeL. CO31a/IMM HECIOKHYIO MOJIEITh MHIEBAPUTENbHBIX IIPOLIECCOB B POTOBOM IIOJIOCTH H B JKETyIKE.
CrenaeM 3aKTajKy OIBITOB Ceifyac, B caMOM Hadale, TaK Kak OHH TpeOyroT BpeMeHH. [IpounTaiite HHCTPYKIHIO
10 TIPOBE/IEHHIO OMBITA:» VI3yueH e BO3eHCTBHS HIIEBAPUTEIBHEX (DepMEHTOB CToHED [IpoensBaeTes ONBIT B
COOTBETCTBHH C HHCTPYKIHE. Pe3y/IbTaT Hy)KHO JKIaTh HECKOIBKO MUHYT. To jke camoe AenaeTcs B OTHOLICHHH
(hepMEeHTOB KeJIyI0YHOr0 COKa (ONBIT LTHTCS 0Koo 30 MuHyT). [Toka okuaaeTcs pe3ybTaT IepBoro OMbITA, ICTH
PacuepyHBAIOT CBOJHYIO Tab/IuIly, AepiKa B pyKe 3aKatblii KyCOueK MapiH.

Vuntens XuMuH.

Bcio nomydenHyo HHhOPMAIMIO MBI 3aIAIIeM B TaGIHIY, HO IPEABAPHTENBHO HaM HyXHO 06cyauTh Bonpoc. Yro
JKe Takoe (hepMEHTEL, Bellb 371eCh OHH — IJIaBHEIE JeHCTBYIOIIHUE JIMLA.

DepMeHTHI -3T0 GHONOTHYECKHE KaTAIM3aTOPEL, TO €CTh YCKOPUTETH peakiuit. [ToHATHA X HEOGXOXUMOCTD, Bellb
TeMmIlepaTypa 4elI0Bedeckoro Tena Huska — 36,6- 40 (mpu 6o7e3Hn), a MHOTHE aHATOTHYHbIE PEAKLUH BHE
OpraHu3Ma HYT Ipu GoJlee BBICOKHX Temmeparypax. Ho opraHusM Ml He MoxeM Harpets 10 80 — 100 rpaxycos
DepMeHTHI — 9TO OYeHb KYMHBIE), HO «KAIpH3HEIE» MOJeKyIbl. OHI (3HAIOT» B KAKOM MECTE MOJEKYIIbI-
cyGcTpara IPOH3BECTH BO3IECTBHE, HO TPEGYIOT [l 3TOTO 0COOBIX YCIOBHIA:

- Oco0blii TemIepaTypHBIit HHTepBal — 36 — 37rpaxycos

- OnpeiesieHHast KOHIEHTPAIHS HOHOB BOZOPOJA M THIPOKCHIBHEIX TPYIIT B PACTBOPAX, TO ecTh pH pacTBOpa
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Kakue THIIBI XUMHYECKUX PeaKIuii BEI 3HaeTe?
JleTH OTBEYAIOT: PEaKLUU COSAUHEHHS , PA3IOKEHHs, 0OMEHa U 3aMeIeH s
Vuurens XuMu.
- 3TO IPABHIIBHO, HO B GHOIOTHYECKHX CHCTEMaX JPYTHe MEXaHHU3Mbl PeaKIiii — Ha3bIBAIOTCS OHU
depvenTaTuBHbIi ruApomy3. DepMEHTATHBHEIH, 3HAYHT IPOXOAT B PHCYTCTBUH (epMenTOB. ['Iapomis
- paspy1ienne GONBIION, OTMMEPHO MOJIEKYJTbI B IPUCYTCTBHU BOJIBL. «THAPO»-BOJA, «IM3€0)- Pa3pyIIaTh.

Tloka o6cysnaeTcs BOIpPoc 0 (epMeHTax, FoToB pesynsTat omsira Ne 1» JlelicTBre (hepMEHTOB CIIOHE! Ha
kpaxman. OGcyKaaeM pesyIbTaT i 3aHOCHM B Tabuwily. B poToBO# monocT AeHCTBYIOT GepMEHTHI NITHANKH,
ammiasa u msonum. Cpena — cnabolesnodnast. Y4uTeqb XHMUA IOKA3BIBAET TaOIHAIly «CTPOSHHE MOJICKY B!
KpaxMasiay U IOKa3sIBaeT MecTo, rae paGotaet pepment Ha 5KpaHe MILTIOCTAIHS € UCKA «OTKPHITAs GHOTOTHSY,
dparmenT — «PoTOBast MO0CTHY. JIeTH PacckasbiBAIOT IO KOHTPOJIEM y4HTENsl GHONOTHE CTPOEHHE U QYHKIMK
POTOBOi notocTH. Jlaee epexosT K MUIIEBOY — 3/1€Ch HUKAKUX H3MEHEHHI ¢ UIIEBIM KOMKOM He
npourcxoaut. OH IPOCTO NepeIBUraeTcs Garoaaps NEPUCTAIBTHKE B JKEITYIOK.

JKery 0ok — yautenb 6uonorun GHICTPO M KPATKO OPraHU3yeT MOBTOPEHNE MaTepHalia O CTPOEHHH JKeIyIKa.
Vunurens Xumun 1aeT HHGOPMALHIO O (epMEeHTaX JKeTyI0UHOro coka. [IpoBepseTcs ONBIT HA AeHCTBHE METICHHA
HA XJIOMbsI SMYHOTO Genka. YeiloBHe IeHCTBUS NENCHHA — HAJMIHE CONSHONH KHCIOTHI, Cpefia — CHITBHOKHCIAs.

Ha skpase 12- nepcTHas KHMIIKA ¢ IPOTOKAMH TIeYeHH  MOUKENTyIOUHOM XKene3bl. YuuTeNs Gnonorun
CTHMYIHpYeT feTell Ha pacckas 0 CTPOSHHH 1 0COGEHHOCTSX (byHKIMOHMpoBanus 3toro oraena JKKT.
VuuTes XMMUH TOBOPHT O (hepMEHTaX, BBIISIIEMBIX CaMOil KHIIKOH 1 hepMeHTax, xo-ropme TIOCTaBIISIOTCS B
5TOT OT/IeN KHIIEYHHKA NIEYEHBIO U TIOJUKEITYI0UHOM JKENE30M.
Ha sKkpaHe TOHKHMI KMIIEYHHK.
VuuTens GHONOTHE TPOCHT AeTell paccKasaTh O CTPOCHHH TOHKOTO KHINETHHKA, O MOJIOCTHOM M MPHCTEHOYHOM
THIeBapeHnH. Y IUTeNb XHMAR TOBOPAT O (DepMEHTABTHBHOM THIPOJIH3E, IPOTEKAIOIIEM 311€Ch. JleTH 3aHOCAT
uH(OpMAIIHIO B TabmHIy.
VunTens XUMUH:
- OUEeHb HHTEPECEH BOIPOC O MEXaHH3ME BCACHIBAHHMS KOHEYHBIX IPOIYKTOB THAPOIN3A Y€PEe3 OIHOCIOHHBIA
-anuTenmnit BopeuHKH. K COKaneHuio, MBI 04eHb OrPaHHYCHBI PAMKaMH YPOKa, & 371eCh Ham Obl 04eHb OMOT
yuntens ¢pusuky. Tak Kak OCHOBHBIMH MEXaHH3MaMH BCACHIBAHHS AMHHOKHCIIOT, [JIOKO3BL, IIHLEPHHA H XKHPHBIX
KHCIIOT ABIAIOTCS 0CMOC U TH(dy3Hst. A 9T0 mpomeccs! GU3MIECKHE, a HE XUMHYECKHE.
Ha sxpaHe TOJICThIH KHIEYHHK.
Ta K€ OCIIe0BATENBHOCTD JEHCTBUN YUUTENeH U IeTeH.

B TONCTOM KHALIEYHHKE IPOMCXOIAT YACTHYHBIN THAPONN3 KIETUATKU — 3TO MHIIa Ais GakTepui, CHHTE3
BHTaMHHOB rpynmnel B

111 gacts Pedriexcus u 3akpernieHue.

1.ITpocmoTp 1 06CyKIAeHHE Pe3yIbTATOB OIBITA C XKeJTyI0YHBIM COKOM. JIeTH OBTOPAT U 3aKPEIT TOIBKO YT0
MOy YeHHBIE 3HAHUS 00 0COGEHHOCTSIX ()YHKIMOHHPOBAHHS QEPMEHTOB

2. YuuTens 61os0ruy IPOBOUT IPOCTOI GHOIOTHYECKHi TUKTAHT Ha 12 -15 MyHKTOB.
3. Vuurens XUMHH Ipe/UIaraeT HeCIOXKHEIE PacueTHEIE 337141 Ha IIPOLEHTHYIO KOHIIEHTPAIIHIO PACTBOPOB.

3anaua Ne 1. B cyTku jKemly[oK BbLiensieT 2 THTPa MAIIEBAPHTENHHOTO coKa. MaccoBast 1071t COJSIHON KACIOTBI
pasHa 0,2 %. TII0THOCTB JKeTyI0YHOrO COKa COCTaBseT MpumMepHo 1,7 r.mit. CKOIBKO IPaMMOB COJISHOM KHCIIOTBI
BBIIEIACTCS B CYTKH B OPraHu3Me 4€JI0OBEKaA.

3anaua Ne 2 JlekapCTBEHHBIH penapar «ALMAUH_ TIETICHHE) IPUMEHSETCS IPH HapylIeHHHU TIepeBapHBatoIIeH
CrI0cOGHOCTH XKeITyJOYHOTO COKa.. Macca oxHOM Tabnerkn — 0,25 rpamma. MaccoBas 10714 ieTiCHHEA B HEH paBHa
10 %. CyrouHas f03a [UIst B3POCIIOro YenoBeka - 8 Tabnerok .Kakyro Maccy YHCTOro mencuHa JOJDKEH MOIy4arh
YeJIOBEeK B CYTKH?
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q)epMeHTaTHBHb]ﬁ THAPOJIA3 MATATEJIBHBIX BEIIECTB B XKEITYTOIHO - KHIICYHOM TPAKTE YEI0BEKA.

Orxen JKKT DepmeHT pH Cyberpar Ipoxykt ruaposmsa

Porosas monocts | [ITHamus Crnabormenodnas | YTIeBoas! (kpaxmai) Caxapo3a, I/0K03a
Awmwunaza 6,5-175
JIuzonum BakTepunumnoe neicTBHe.

TTumeson

Kemynox Tlencun Cunbroxucnas | bemxn AMMHOKHCIIOTEI
Xemo3uH 2,0 MOJIOKO CrBOpakMBaHHE MOJIOKA.

12 — nepctHas Tpuncun Crnabomenounas | benku AMWHOKHCIIOTEL

KHIIKa nunasa 78-8,0 JKHPBI THIIepHH U JKUPHEIE

KHCJIOTBI

Tlomxkemynounas | JIumasa - - Kupsr AMHHOKHCITOTBI

Kenesa HyKJTeasa HyxsenHOBEIe KMCIOTEI | HyK/IeHHOBBIE KHCIOTBI

Tleuenn XKemun (cMech == == Kupsr OMyIBTHpYeT KHPEL,

(OKemunbrit Bemects YBEJIHYHBAET NOJIOIANb

Ty3bIPb) pa3sIHYHOMR CONPHKOCHOBEHHS ¢ (ep-
TIPUPOIBL Menramu.

Tonxuit Awmunaza CrnaGomenounas | Bee BuIbI TUTATENBHBIX | AMHHOKHCIIOTHI,

KHIICYHHK Tpuncun BEILECTB TIMIEPHH U KHPHBIE
Jlunasa KHCJIOTBL, TTTFOK032
HyKIIeasa

TomncTslit DepMeHTHI Helirpansras Kneryarka (dacTiuno), | Buramunsl rpymmer B

KHIIEYHHK GaxTepuit HepacIIenHBIIHecs

Gelku 1 Apyrue B-Ba.

TIpunosxenue 2. JlaGopaTtopHbIe ONBITEL

Omsir 1 «JlelicTBre HepMEHTOB CIOHBI Ha KpaxMaim». JUTHTeTBHOCTE - 3 MHHYTHI
OmneiT 2 « JleficTBHE XKeTyIOYHOTO COKa Ha Genkmy. JUTTenbHOCTS -30 MHHYT.
Bocnons30BaThes HHCTPYKIMeit B KOHIe yueOHHKa GHomoruy «enoBeky.




