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IToacHumenvHaa 3anUCKa

Pabouvas mporpamMma Kypca BHEYPOYHOH JIeATEIbHOCTH «XuMHs BOKpYT Hac» COCTaBJieHa Ha
ocHoanuu  DenepanbHbii 3akoH oT 29.12.2012 No273-®3 «O6 obpasoBanun B Poccuifckoi
denepauuu», B  COOTBETCTBHEC C tpe6oBanuamMu  DesepanbHOro rocy1apCTBEHHOI0
06pa3oBaTENbHOrO CTaHAPTa CPEHETO obmero 06pa3oBaHus.

JlaHHBIH Kypc HanpaBlieH Ha yAOBIETBOPEHHE MO3HABATC/IBHBIX uHTepecoB ydamuxca. Kype
T03BOJIMT YHaIIMMCs PACIUMPHTH CBOM 3HAHMS B XHMHMM Ha yPOBHE, HC TpeGyromeM CenHaIbHO’
TOATOTOBKH 10 MPEAMETY. YYCHUKH NPHOOPETYT NPAKTHIECKHE YMCHUS 1 HaBBIKH, HEOOXOMMbIE
B JKM3HH HE TOJIBKO XUMMK, HO M KOKIOMY YEJOBCKY.

TlpeanaraeMelii Kypc BKJIIOYAaeT Marepuan o6 HCIONB30BAaHHH XMMHMYECKHX BEUIECTB B OBITY, B
MOBCEAHEBHOM XKHU3HH YENIOBEKa.

Copepxanne Kypca 3HAaKOMMT ydallHXcs ¢ MHPOM GHITOBON XHMHH, C XapaKTEpHCTHKOH
BEIECTB, OKPY)KAIOIMX HAc B GBITY, MpaBuIaMyi 6e30MacHOro obpalleHns ¢ BeleCTBaMH OBITOBOM
xumun. KpoMe TOro JaHHBIH Kypc BHEYPOUHOH AEATENBHOCTH MpEAyCMaTpHBACT 3KOJIOTHYECKYIO
HaNpaBlEHHOCTh XMMHYECKOTO 00pa3oBaHMs, MNpPEAyCMaTpUBAacT 03HAaKOMJICHHE YydYalmuxcs ¢
XHMHUECKHMH aCTIEKTAMH COBPEMEHHO# SKOJIOTHH 3KONIOTHYECKHX NIPOGIeM.

XUMHYECKHE 3HAHUA HEOOXOAMMBI KKIOMY YENOBEKY, OHM OMPEAC/IAIOT palHOHAIBHOE
[I0BE/ICHHE YeIoBeKa B OKpYKaloleil cpefie, OBCEHEBHOM XU3HH, I/Ie ¢ KK/BIM FOJIOM BO3pacTae
T ponb GEPEKHOro OTHOUICHUS YeNIOBEKa K CBOEMY 3/I0POBBIO, 310POBBIO OKPYHKAIOLIHX, NpUPOIE.
JlaHHBIN Kypc pa3BUBACT HHTEPEC K XMMHH, aHATUTHIECKAC CIOCOGHOCTH yJalMXCsl, paCIIHPSET HX
Kpyro3op, GopMupyeT Hay4HOe MUPOBO33PEHHE.

IpaKTHyecKas HanpaBJICHHOCTb TEM JENaeT JaHHbIH KypC  OY€Hb aKTyallbHBIM, MO3BOJIACT
pACIIMPUTE M YDIYOMTh NPAKTHYECKOE NPUMEHCHWE MOMYYEHHBIX YHAIIMMHCA TEOPETHHECKHX
3HaHMH Mo XxuMuH. Kypc OpMEHTHpOBaH Ha pa3BUTHE JIOOO3HATENBHOCTH, MHTEpECa K XHMUH, HA
COBEpIICHCTBOBAHHE yMEHHUIH ydalyixcs 00palaThes ¢ BEIECTBAMH, BCTPEHAIOMMMKCS B OBITY.

Pa6ouast mporpaMma Kypca BHEYpPOYHOM JIEATENBHOCTH «XHMHUs BOKPYT HAcy NpeIHa3HAueHa
ans yaammxest 10-11 knacca cpeiHeii IKOJIBI M pacCunTaHa Ha 34 gaca B rox (1 wac B Henemo).
I1pOJIOIDKHTENBHOCTD 3aHATHS— 45 MUHYT.

Ienp u3ydeHHs Kypca BHEYPOUHOH JAesTeNbHOCTH "XHMHS BOKpYr Hac" — cO3JaHHE
ycioBHit 1A CBOGOJHOTO Pa3BUTHSI M03HABATENBHBIX M COLHMATBHBIX noTpeGHOCTEMN, pacIIupeHue y
yuamuxcs TNpeACTaBlICHHH 06 OKpYKaloleM MHPE, npo0yX/ICHHE MHTEpeca K M3YYCHHIO XUMUH,
obecrieueHne pa3sBUTHS U PEATH3alMK INYHOCTHOTO TBOPYECKOrO NMOTEHIHANA yHAIHXCS.

3apauu:

dopmMupoBaTh y OOYHAIOIMXCA LEJOCTHOrO NPEACTAaBICHHS O MHPE H POIH XHMHH B
CO3JaHMM COBPEMEHHON ECTECTBEHHOHAYYHOM KAapTHHBI MHMpa; YMEHHs OOBSCHATH OOBEKTHI H

Mpolecch  OKpYXKaromeil  JIeHCTBUTENBHOCTH —  TPUPOJHOM, COLMAIBHOMH, KYJIBTYPHOI,
TEXHUYECKOM CPeMibl, UCTIONB3Ys JUIS ITOr0 XMMHYECKUE 3HAHUS;

oforaiieH1e Mo3HABaTEeIbHOIO M 3MOLMOHAJIBHO-CMBICJIOBOIO JIMYHOIO OINbITa BOCIPHATHA
XUMMHU IyTEM pacliMpeHus 3HaHHi, BEIXOSIHX 32 paMKH 00s3aTeNIbHOM y4eGHOl mporpaMMsl;

pacuiMpeHne 3HAHWH yYaluxcs O NMPUMEHEHMH BewecTB B OBITY M Mepax Ge3omacHoro
obpaleHus CHUMH;

npuobpereHue oOydaroIMMHUCS OMBITa pa3HOOOpa3HO# JEATENBHOCTH, TO3HAHUA H
CaMONO3HaHMs; KJIIOYEBBIX HABHIKOB (IJIIOUEBBIX KOMIETEHTHOCTEH), MMEIOLHX YHHBEPCAJbHOE
3HAYCHME U Pa3sIMYHBIX BUJIOB JICATENBHOCTH: PEIUCHHs NMPOOJeM, NPUHATHS PEIICHUH, IOUCKa,

aHanmuza M o6paboTkm HHpOPMalMM, KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB H3MEpPEHHH,
COTPY/IHHYECTBA, B MIOBCEJHEBHOM JKU3HU;

OBJIAICHUEC YMCHUAMH Ha6JI01aTh XUMHYECKHE SBJICHHS B MOBCEHEBHOM XKH3HH;



Pa3BUTHE TMO3HABATENBHBIX MHTEPECOB M HMHTEIUIEKTYalbHBIX CHOCOOHOCTEH B mporecce

MPOBEACHUA XUMMYECKOrO JSKCIEPUMEHTA, CaMOCTOATCIBHOIO npno6pe‘re}mﬂ 3HaHUH B
COOTBETCTBUM C BO3HUKAOIIUMHU XXU3HCHHBIMU HOT‘pCGHOCTﬂMH;

BOCNIMTAHME OTHOWICHWS K XMMHMM KaK K OZHOMY M3 (hyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS M NIEMEHTY 00IIeueOBeYeCKO Ky bTYpEI;

TIPAMEHCHUE MOJYYCHHBIX 3HaHWH U ymemm U1 ©6e30MacHOro MCHoJb30BaHUs BEIIECTB H
MaTepHajioB B Gbl'l'y, CENBCKOM XO3SMCTBE W Ha MPOU3BOACTBE, PCLICHHUA MPAKTHYCCKHX 3aj1a4 B

TMOBCEIHEBHOM JKM3HHM, MNPEAYNPEKICHHUs SBICHMM, HAHOCAMMX BpeA 3[0POBBIO HENOBEKA H
OKpy>KatoIme# cpere.

®opmbl 00yyeHus:
KOJUIEKTHBHEIE (NIeKuus, Gecena, AUCKyccus ,00bICHEHHE)

»  rpynnossie (o6cyxaenne Npo6IeMsl B IpyIax, pelieHHe 3alaHuii B napax);
»  MHAMBHMIYaNbHbIE(MHMBUIYAIbHAS KOHCYIBTALUS, TECTHPOBAHHUE).
>

NPaKTHUKyMBI (IIpOBEJIEHHE MPAKTHYECKUX paboT).

OcHoBHBIe cpecTBa 00y4YeHHs:
»  3JeKTpOHHEIEC yueOHbIe MocoOus;

»  TeopeTHYecKHe MaTephalibl B 3JIEKTPOHHOM M NEYaTHOM (opmare;

»  BugeouIBMEL, aHUMauuK,  Qortorpaduy, TabIUIEL, CXEMBI B 3JIEKTPOHHOM
¢dopmare;

®opMBbI KOHTPOJIS:

»  Tekyiui KOHTponb (OLEHKa AKTHBHOCTH NP 00CY)KIAEHUU MpOOJIEeMHBIX

BONPOCOB , PE3Y/IBTATOB BHITNOJIHCHUs JOMAIIHHIX 3aaHui);

>  TeMaTUuecKHii KOHTpOJb (OLEHKA pe3ybTaTOB TEMATHYECKOrO TECTHPOBAHMA);
>  HUTOrOBBIN KOHTPOJB (OLEHKA  PEe3y/bTaTOB BHINOJHEHHUS Pa3IMYHBIX BapHAaHTOB

KHUM)
YuyeoHo-TemaTH4Yeckuii mian (344aca)

o Tema pa3pena Kon-Bo
n/n 4acoB
1 | Benenue 1
2 | XuMus nuimm 12
3 | Xumus Ha KyxHe 3
4 | XuMus B AOMaLIHEH anTedke 4
5 | XuMus 1 KOcMEeTHYECKHe Cpe/ICTBa 4
6 | Xumus B 6bITy 4
7 | Xumus B CENBCKOM XO34HCTBE 2
8 | XuMHA U 5KOJIOTHS. 4
HUTOI'O 34

Copepaxanue Kypca.
Tema 1. Beaenue. (1 1ac)

XuMHua none3Ha Wik BpegHa. XMMHUs—HayKa o BelecTBax. BewecTa BOKpyr Hac.
[Tonb3a XUMHMHM 171 Pa3BUTHSA HAYKU, NPOMBILIEHHOCTH, 9KOHOMHKH CTPaHEbI

Tema 2. Xumus numu (12 yacos)
Obwaa xapakmepucmuxka  npoOyKmoe RUMAanus.
XUMHYECKHE IIIEMEHTBI, BXOISIIME B COCTAB MUTATEJBHBIX BEMECTB M MX posib. OCHOBHEIE

KOMIOHEHTBI MHUILK: XUPbI, O€JIKH, YriIeBO/bI, BATAMHHBI, cONH. Pacno3nasanue 6enkoB. OCHOBHBIE
MCTOYHUKHU MUILEBBIX MUTATENbHBIX BELLECTB.

benku, 3nauenue u NPHUMEHEHHUE. Benku PacTUTEJIBHOIO H J>XMBOTHOI'O MPOUCXOXKIACHHS.
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Vrnepoibl, 3HaueHue W npumenenue. IlpocTbie H CIOKHBIC YIICBOADI. OCHOBHBIE HCTOYHHKH
YTJIEBOJIOB.

Yuphl, 3HaueHue U npumeHenne. HKUBOTHBIC HKHPDI. Ucnonp3opanne KupoB. OCHOBHbIC
MCTOYHHKH )KHPOB.

KanopuitHocTb (3HEpreTHiccKas LEHHOCTB) IMUUIEBBIX MPOIYKTOB. Beicoko- H
HU3KO KaJOpUiHBIC NPOAYKTHI HTAHHS.

DuepreTMyeckas UEHHOCTh JIHEBHOTO palMOHa HCJIOBCKA. CocraB JHEBHOrO pauuoHa.
Cyrounas [103a, (pM3HONOrMYECKas Pojib, PeaKuusi opranuiMa Ha HEJOCTATOK M Nepen3BhITOK
pemecTs. HanMeHOBaHME MPOYKTOB C BLICOKHM COJICPKAHHEM BUTAMHHOB.

Hatpwmii, kanuii, kanbumii docop MsArkui, xeineso, fion, ¢rop, ceneH, UMHK. Peakuus
OpraHM3Ma Ha HEJOCTATOK U NepeH30bITOK BEWECTB.

Wctopus nosisiennss nanutka yas Cocrap uas: JlyOniIbHBIC BELIECTBA, ko(pent, spupHeIC
Mmacna, ButaMuHbl. CBoiicTBa yas. [IpuMenenue yas.

DxcnepuMentNel. «M3yuenune CTpyKTyphbl 3aBapKH».

DkenepumeHT Ne 2. «M3yuenue opraHosenTHUCCKnX CBOMCTB 4as pa3HbIX COPTOBY.

Yuncel ¥ cyxapuki. Mx coctas. ITpoayKTe! cetelt OBICTPOro NUTaHUA (pacr-dynos). Caxap.
Kondertsi. Caxaphbiii auaber. I'enHo-MoaupHUMpOBaHHBIC POy KTHI 1 I'MO. OnacHocTh 4acToro
ynotpeGienns npoaykTos pact-pyna.

TasupoBanHble HanuTkM. MX coctaB M BIMAHWC Ha OpPraHusM yenopeka. Coctas
ra3upoBaHHBIX HANMTKOB. KpacuTesu 1 KOHCEPBAHThI B HANUTKAX.

Hpaxmuueckue pabomot: «Obnapyaicenue Genkos 6 npodykmax numanusy, « Obnapyaicenue
Kpaxmana 6 npooyKmax RUMarusy, «Obnapyaicenue JCupos 6 npoOyKmax numanus,

«Pacyem nuuyesoii yennocmu npooykma

«Cronvko 6 abnoke eumamuna Cy, «llpuzomognenue nopowka us3 KYpUHOU CKOpAynbl U
delicmeue Ha He20 CONAHOU KUCIOMOUY, «H3yuenue cmpykmypol u C60UCME 4aay, «H3zyuenue
cocmasa NpoOyKmMos8 numanus (no omuxemxam) pacuuposka ko0a Nuuyesoix 006a60K, ux
snauenuey, «Hcnonv3oeanue 2a3upo6antblx HanumKoe 6 6b1MOBLIX YENAX ).

Tema 3. Xumusi Ha Kyxue (3 yaca)

XuMHYECKHe BEIECTBA, BCTpeYaloluecs Ha KyxXHe. IMoBapeHHas Collb, €€ 3Ha4YEHUE JYIA
opraHu3Ma 4eJloBeKa.

YKcycHast KUCJIOTa—OpraHnu4ecKas Kucjiora. IMTuieBoii ykcyc, yKCyCHasi 3CCEHIMA.

Dusnueckie U XMMHUECKHUe CBOMCTBA YKCYCHOH KUCIIOTEI, €€ IPUMCHEHHUE.

Mepbi Mpe0CTOPOXKHOCTH MPH pa6oTe ¢ yKCYCHOM KUCIIOTOM, NIepBas NOMOLLb MPH OXKOrax.

CoctaB U u3nyecKue CBOANCTBa UTHEBOM cofibl. IcTOpHA NPOU3BO/JICTBA MUTHEBOM COMbI.
XuMHuecKye CBOMCTBa THAPOKapOOHaTa HaTpHs. IMpaBuia XpaHeHHs.

TIpuMeHEeHHE MATHEBOH COJIbl B KOHAUTCPCKOM Jiene, MEULIMHE, B Ka4eCTBE YHUCTALIEro
CPE/ICTBA, ISl CHIDKEHHUS! XKECTKOCTH BOJIBI

Hpaxmuvueckue pa6omui: OnpeneneHue 3arpA3HEHHOCTH NOBAPEHHO conuy, «M3yueHue
CBOMCTB YKCYCHOM KHUCIIOTBI, «Vi3yuenue CBOUCTB MULIEBOH COMBI».

Tema 4. Xumus B foMamneii anteuxe (4 yaca)

Xumus B Memuuune. Knaccupukaius JICKapCTBEHHBIX MpErapaTos. JlomamuHss anTetka.
Uctopusa oTkpbITHs. [Tepruapois. PU3NIECKUe XUMHYCCKHE CBOIiCTBA.

ITepmaHraHatT Kajius.

HcTopus OTKPBITHS M CBOMCTBA IepMaHraHaTa Kaius. [TpuMeHEeHHE nepMaHraHaTa Kanus B
6biTy, Memuuune. IlpaBuna  XpaHEHHS. Mepsl  mepBoii  TMOMOLIM  NpH  OTPaBJICHHH
KOHIIEHTPMPOBAaHHBIM PaCTBOPOM I€pMaHraHaTa Kajus. I[Mepokcua BOAOPOAA. Hon.

Hpaxmuyeckue pabomoi: «Paznodicenue nepoxcuda 6o0opooay, «Pacmeopenue tiooa 6
6ode u cnupme. Pacno3snasanue uo0udoe».

Tema 5. XuMusi 1 KocMeTHUeCKHe cpeacTna (4 uaca)

VcKycCTBEHHbIE M HATypalbHblE KOCMETHYECKHME Cpe/CTBa KocMeTrnyeckue cpeacTsa B
HaLIeM JIOME.



KocMeTonorus — Hayka o6 MCKyCCTBe JenaTh 3/I0pOBbIM M KPaCHBBIM 4€/I0BEHECKOE TEJIO H
nuno. Turnena—HayKa, W3ydaromas BIMSHUE BHEWIHEH Cpe/ibl Ha Ye/oBeKa.

WUctopuss PpasBUTHA KOCMETOJIOTMM M TMIHMEHBI. Ucnonp30BaHUe THTHEHHYECKHX H
KOCMETHUYECKHX CPE/ICTB.

CocTaB KOCMETUYECKUX CPE/ICTB.

KnaccuuKaumsa KOCMETHYECKHX CPE/ICTB: MBUIO, WAMITYHb, IyXH, Ie/H, JOCHOHBI u ap.pH.
JlekopatuBHas KocMeTnka. Ilpemapatbl J€KOpAaTHBHOM KOCMETHKH M HX XMMHYECKHUI COCTaB.
Ilyapa— MHOTOKOMIOHEHTHasi CMeCh, COCTOAWAs W3 TallbKa, KaojiuHa, OKCHAZ LMHKa, OKCcHAa
TUTaHa, KapOoHaTa MarHus, Kpaxmajia, LMHKOBBIX M MarHMEBBIX conefl cTeapuHOBOH KHCJIOTBI
,OPraHHYECKUX ¥ HE OPraHuueckuX nMUrMeHToB. Tymb Uil peCHALL: BOCK, MBLId, JKHpBI,  LBETHAA
Kpacka, BOCKOOOpa3Hble  BELIECTBA. CocraB yepHOW TyWIM: Caxa, Ba3eJIMHOBOC
Macio, BOCK, cmepmaier. I'yGHas nomaja: NpupOAHBIC BOCK HJIM HMX CHHTCTHHECKH aHaJIOTH,
paCTHTEILHOE MAcio, CrepMaleT, Kpacsuiee BewecTBo. PymsaHa: cyxas H KHIKail. Kpacka s
6poseli—cypbMsHoit 6neck. Tenu aa Bek. Makusxk.

Apomarthble cpeactea. Hocutenn apomarta: d(UpHEIC Macia, TEpneHsl, CIHUPTEL, CJIOMHBIE
3dupsl. DHpHLIE Macna — CMeCH AYIHMCTBIX BELWECTB, OTHOCALIMXCA K pasiMiHbIM K1accam
OpraHMYecKuX coefuHeHui. Crocolbl HM3BICYCHHS ApOMATHYECKMX BCLICCTB M3 pacTeHHMit:
BLDKMMAHME,  JKCTparMpoOBaHHWE  Maxy4ux  BellecTB €  IOMOLIBIO pacTBoOpHTEIEH,
JAMCTHLIALHMA(M3BIeUeH e 3UPHBIX Maces BOJAHBIM NapoM). ApoMaTeparus. JleiicTBHe 3anmaxoB Ha
OpraHu3M 4eoBeKa.

Jlyxwu. ITpaBuia noas30Banus ayxamu. OLCKOIOHbI. TyanetHas Boja.

Jle30/10paHThI—CPE/ICTBA  YCTPAHSAIOWKME 3amaX [0Ta. AHTHNEPCIUPAHTEL. XuMudeckui
COCTAB AHTHIEPCITUPAHTOB: COJIM AMIOMUHHUS, CYPbMbI, XPOMa, JKe/e3a, BUCMYTa, UMPKOHHA, @ TAloKke
(opMasibaEerua ¥ STHIOBBIH CIMPT. Pere/uIeHTEL. Bunel peneuientoB. Crioco0sl X NPUMEHEHHS.
Bpems 3 heKTHBHOrO AEHCTBUSA PENE/UICHTOB.

Hpaxmuueckue pabomei: «Hzmepenue PH moiowux cpeocmey, «Obnapyaicenue nuyepuna
6 napgpiomepnvix npenapamax. Belocumanue Macia u3 Kodicypbl aneibCunay.

Tema 6. Xumus B 61Ty (5 4acos)

BemecTsa GpITOBOM XuMuM Ui foma. BesomacHoe ofpauenne co cpeacTsaMu OGBITOBOM
xuMuu CHHTETHYECKME MOIOLIME CPEACTBA. BhITOBbIC XHMHMKATI, MX KIACCHUKAlLMA Ha OCHOBE
npuMeHenns. [lpapuna oGpaiieHus ¢ MnpenaparamMu 6biToBOM XuMHH. OTpaBlieHHEe OBITOBBIMH
XuMHKaTamMu (PacTBOp aMMHaKa, YKCyCHas KMCJIOTa, epMaHraHar Kamus, OBITOBOM ra3, yrapHslii
ra3, MHCEKTHLM/bI, PACTBOPHTEJIH, JJAKOKPACOUHbIC MATEPHAIIBI U T.IL)

A30yKa XUMYHCTKH.

W3 MCTOpHH MCMOB30BaHMA MOIOLUX cpeCTB. CHHTETHUECKHE MOIOIIME CPECTBA (CMC)
.0 uéM roBopuT APIBMOK Ha ozexze. Motomee aeficteue CMC. Xumuyeckuii coctas 1 Ha3HaueHHe
CMC. OrGenuparenu. CpeicTBa Ui YMCTKM KyXOHHOH mocyasl. Cpeactsa s GopeGbl ©
HAaCEKOMBIMH.

TNpasuna Ge3onacHOro XpaHeHus cpeActB ObiToBOW Xumuu. Ilpasuna Ge3zomacHoro
HCIIONB30BaHKs CPEACTB OBITOBOM XUMHUH.

Ipaxkmuyeckaa paboma "Xumuucmra na domy"

TpakTuueckas pabora. CoctaBieHue MHCTpYKLMiA 1o GesomacHoii paGoTe €O cpeacTsamu
GBHITOBOM XuMHH. WHCEKTHLMIHBIE NpenapaTtsl, HX OCHOBHbIE Ipynmsl. Pennenentsl. IlpaBuna
TpaBUIILHOTO ¥ G€30MacHOro MpUMEHEHHUS.

Tema 7. XuMHs1 B ceJIbCKOM X03siiicTBe (2 yaca)

Arpoxumus Kak Hayka, ee pa3BuTue B Poccuu. IToHsTHE 0 MeCTULMAAX, HX Kinaccuguxanus.
XuMHUUIECKHE CBOMCTBA OCHOBHBIX S0XHUMHUKAaTOB. CPOKHM M NPOAYKTHI Pa3jIoKeHHUs, NpeBpalliCHHA B
104Be, BOAOEMaX, BO3MOKHOCTH HAKOILUIEHHs B IPOJYKTHBHBIX OPraHaxX pacTeHUil.

Vno6peHus 1 uX KiaccupuKanus.

Oprannueckue U MUHepaIbHble ya06peHus. [IpocTbie H KOMIUIEKCHBIE YA0OpeHH s.

Ipaxmuueckan paboma « O3Hakomienue ¢ MUHEPAnbHLIMU YOOOPEHUAMUY

Tema 8. Xumust u 3xosiorus (7 4acos)



TpupomHsie pecypesl. Dkonorns Bojl. CocTas BOAB, GHONOTHYECKOE 3HAYCHHE BOJBI-
TuTheBoii pexxuM. KauecTBO BO/IbI H3 pa3IM4HBIX HCTOYHHKOB.
Dkonorus arMocepsl. CocTaB BO3/yXa, €ro 3HAYCHHE I IUIAHCTHI 3emis M Ul BCEX
JKHUBBIX OPraHH3MOB.
3arpsA3HeHHe BO3/yXa H ero oxpaHa. O30HOBBIH 3KpaH, 10J1b3a HIH Bpea’?
KoNOrHs Mo4Bkl. COCTaB MOYBE. Makpo- M MHKPO3JIEMEHTBI, HEOOXOIuMbIE JULA
KU3HEJEATEIBHOCTH PacTEHHA.
Ipaxmuueckue paGomsi: «OpraHONENTHYECKHE CBOKCTBA BOIBIY, «ONpeeeHHe COCTaBa

Boauyxa»,«l/layqe HHE COCTaBa MO4YBLI»

IInanupyemble

JIHYHOCTHBIE pe3yJ/IbTaThl:
v cOpPMHPOBAHHOCTB MO3HABATE/IBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX H TBOPHECKHX

crnocoOHOCTeH yJanuxcs;
v caMOCTOSTEIbHOCTh B PUOOPETEHHH HOBBIX 3HAHMHA M NPAKTHYECKHX YMEHHH;
v/ MOTHBaIHs 06pa30BaTe/bHOMN AEATENBHOCTH IIKOJIBHUKOB Ha OCHOBE
JTHYHOCTHO-OPHEHTHPOBAHHOTIO MOJX0/1a;

MeranpeaMeTHble:
Pezynamuenvie VV/:

v’ caMocCTOATENbHO (hOpMYIHPOBATh TEMY U LICJIH;

v COCTaBJIATH IUIaH peleHus yueGHOH npobIeMbl COBMECTHO C yHHTEIICM;

v/ pa6oTaTh N0 [UIaHY, CBEPAS CBOM AEHCTBHA C UENBIO, KOPPEKTHPOBATE CBOIO
JIeSTENbHOCTB;

v B qMAiIOre ¢ yduTe/eM BHIpabaThIBaTh KDUTEPHH OLICHKU H ONPEACIIATE CTCNCHD
ycremHoCTH cBoeif paGoTEl M paGoThi APYTHX B COOTBETCTBHHU C STHMH KPHTEPHAMH.

Iosnasamenvnvie YY/:
v nepepa6arbmanunpe06pazoBbmaTbuH(bopmaumousonHoﬁq)opMLanpyryio(coc

TaBNATH [UIaH, TaOJIHILY, CXEMY);
v/ OCYHIECTBIATH aHAIN3 H CHHTE3;
v/ ycTaHaBIHBaTh NPHYHHHO-CIICICTBEHHBIC CBA3H;
v/ CTPOMTB PacCyKICHH;
Kommynuxamuenvie \A%/4

v/ BBICKa3bIBaTh 1 0O0CHOBBIBATH CBOKO TOYKY 3pCHHS;

v’ CymiaTh M CIBILIATH APYTHX, MBITATECS MPHHUMATE HHYIO TOUKY 3PCHHA, OBITH
FOTOBBIM KOPPEKTHPOBATH CBOIO TOUKY 3PCHHA;

v/ JIOKJIa/BIBaTh O PE3YJbTAaTaX CBOEro HCC/Ie0BaHHs, yHacTBOBATh B
JMCKYCCHH,KPaTKOUTOYHOOTBEYATBHABOMPOCH], HCIIO/Tb30BATCIPABOYHYIOHTEPA

TypyMAPYTHEHCTOYHHKHHH(pOpMALIH;
v/ JOrOBapHBATHCA M MIPHXOAMTB K OGIIEMY PELIEHHIO B COBMECTHOMH JICATENbHOCTH;

v/ 3ajaBaTb BOMpPOCHL.

IIpeomemubie pe3yibmamosl 0C60CHUA yuebnozo Kypea:
1. B noznasamenwvHoii cpepe:
v/ J1aBaTh ONpeeseHHs U3 YHEHHBIX OHATHH;
v’ ONHMCBHIBATH JIEMOHCTPALIHOHHBIE H CAMOCTOATE/ILHO MPOBEJCHHBIC XHMHYCCKHE
9KCTIEPHUMEHTEI,
v ONMCHIBATH M Pa3InyaTh H3yUYEHHBIC BELIECTBA, MPUMEHIEMBIC B NOBCEHEBHOM
JKU3HH;
v’ JienaTh BBIBOJBI M YMO3AKITIOYEHHS M3 HabJI0ICHHI;
v Ge3onacHo o6pamaThes ¢ BELeCTBAMH, PHMEHACMBIMH B OBCEAHEBHOH XKHU3HH.

2. B yennocmuo-opuenmayuonnoii cgepe:
aHaJIM3MpOBaTh M OLCHMBATH MOCNEACTBHS  JUI  OKpYXaioweil  cpenbl



ObITOBOM U
TIPOM3BOJICTBEHHO ICATENIbHOCTH 4Y€NI0BEKa, CBA3aHHOM C 1epepaboTKOi BEIIECTB.
3. B mpyoosoii cgpepe:
MPOBOJUTE XMMUYECKHI 3KCTIEPUMEHT.
4. B cghepe besonacnocmu dcusHedesmenbHOCHL:
OKa3BIBaTh NMEPBYIO MOMOILb NP OTPABJICHHUAX, 0OXKOrax U APYruX TpaBMax CBA3AHHBIX C
BELLECTBAMH H JJaOOPaTOPHBIM 000PYAOBAHHEM.

MaTepHajIbHO-TeXHHYeCKoe o0ecnedeH e

ObGopynoBanue:
1. YuebGHoe oGopyaoBanue H NpHGOPDI 061IEro M0/1b30BaHHS
Nen/n HaumeHoBanue Koa-Bo
1 | Muxpockon cBeroBoi 6
2 ITpeameTHble CTEKIA 40
3 IIpenapaBajbHble HIJIBI 10
4 Jlyna py4Has 7
5 CrakaHbl XUMHYECKHE Pa3HBIX pa3MEpPOB 20
6 T1poOHpKH IeMOHCTPALIHOHHbIE Pa3HbIX Pa3MepoB 40
7 3axMMbI IPOOKPOYHBIE 10
8 CeTKH MeTaTHIEeCKHe achecTOBbIE 2
9 JlabopaTopHbIi IITaTHB 2
10 CriupTOBKH J1ab0paTOpHbIE 2
11 JIoKKH U1 COKATAHUS BEIECTB 10
12 Becsl paBHOILICYHbBIE 3
2. HaGop peakTHBOB
MeTaJLibl DopmyJia
1 | AmomuHmii rpaHyIHPOBAHHBIH Al
2 | Xene3o mMopoIIOK Fe
3 | LluHk rpaHyIMpOBaHHbIA Zn
4 | Hatpuii Na
5 | Jlnrwii Li
7 | Kanpuui Ca
7 | Tlopomok aTlOMUHHA Al
Oxcnapl
9 | Oxcup KajbLus CaO
10 | Oxcupm amrOMUHUSA Al,O4
11 | Oxcup Maraus MnO
Cosn
12 | Cynsdar meau(Il) CuSO,
13 | Xnopuj Kajuus KClI
14 | Cynsdar xenesa(ll) FeSO,
15 | Kapbonat HaTpus Na,COs
16 | KapboHat Kanpuus CaCOs
OcHoBaHHsI
17 | Tmapokcun Hatpus NaOH
Kucjaorsl
18 | Cepuas kucnora H,SO;4
HnHaHKaTophI
19 | ®eHondranenn
20 | MeTuioBblif OparKeBBlif

Hugopmayuonno-memoduueckoe obecneuerue:
-Pecypcel ceTn MHTEPHET




KanenaapHo-reMaTHyeckuii mian

|

Ne Tema 3ausTus OcHoBHOe cofiepkaHue Jara
n/n
Tema 1. Beegennue.

1 Xumus U e€ 3Ha4YeHHe. Xumust — HaykKa 0 BelecTBax. BemecTsa BOKpYT Hac.

[Tonb3a XxumMuM )1 pa3BUTHSA HAYKH,

MPOMBIILIEHHOCTH, 9KOHOMHKH CTPAHBL

Tema 2. Xumust nuum (12 yacoB)
2 | Yro Takoe nuuia. O6mas XapakTepuCTHKa MPOJYKTOB MUTAHHA.

XuMHYecKye NIeMEHThI, BXOJALIKE B COCTaB

ITuTaTenbHbIX BELIECTB ¥ MX POJIb.

3 OcHoBHBIE OCHOBHEIE KOMITOHEHTBI ITHIIH: XKHUPBI, OeNKH,
NHTaTe/bHbIE BELIECTBA. | YIJIEBOAbI, BUTAMHUHEI, COMH. PacnosHaBanue G€JKoB.

OCHOBHbIE HCTOYHUKM MUILEBBIX MUTATENBHBIX
BELIECTB.

4 Benxu. INpakTuueckas Benku, 3HaueHue U npuMeneHne. benku
pabora Ne 1 PaCTUTENLHOrO ¥ )KHBOTHOI'O IIPOMCXOXKACHU.
«O6Hapy>xeHue JlaGoparopHble onbITsL: «CBOpaynBaHUE Geska
6€e/1KOB B NPOAYKTaX KYPHMHOTO siiilia pu HarpeBaHu»,«CBOpaunBaHue
MHUTaHUA» 6eNKOB MOJIOKA MpH J00aBIEHUH TUMOHHOM

KHCIIOTBIY.

E YrnesBonsl. VrieBospl, 3HaueHue ¥ npuMeHenue. Ilpocteie 1
[MpakThyeckas paboTa | cioxHbIe yrieBojbl. OCHOBHBIE HCTOYHHKH
No2«O6HapyxxeHue YIJIeBOZIOB.

Kpaxmaia B poAyKTax
TIUTaHHS.

6 | Xupsr [paktuyeckas | JKupbl, 3HaueHHe U npuMeHeHue. JKUBOTHBIE JKHUPBL.
pabora Ne 3 Hcnons3oBaHue xupoB .OCHOBHBIE HCTOYHHKH
«O6Hapy>XeHHe KHUPOB | KHUPOB.

B MPOJYKTax
IHTAHHUAY.

7 OCHOBHBIE IIPUHLIAIIBI KanopuitHoCTh(3HepreTHyecKas HEHHOCTb)
paLOHATBHOrO MHIIEBEIX NPOAYKTOB. BBICOKO- M HU3KOKATOPHIHHbIE
[HTaHHUS. [POAYKTBI IUTaHUA.

8 INpaxTHyeckas pabora DHepreTuyeckas LEHHOCTh JJHEBHOIO pallHOHa
«Pacuet numesoi yejioBeka. CocTaB JTHEBHOIO PalHOHA.
LIEHHOCTH NPOJIYKTa»

9 Bce o0 BUTaMHHaX. CyTouHas 103a, HU3HONOrUYEcKas pojib, peaKius
IIpaxTuyeckas pabota OpraHu3Ma Ha HeJJOCTaTOK M Nepen30bITOK BEIIeCTB.
Ne 4 «Cxonbko B g6j0ke | HanMeHoBaHHE POIYKTOB C BRICOKMM COJEPXKAHHEM
putamuHa Cy. BUTaMMHOB.

10 | MunepanbHble Harpunii, kanui, kansiuit pochop MATKuii, sxeneso,
BEIECTBA iion, ¢rop, ceneH, LMHK. Peakiusa opraHu3Ma Ha

[NpaxTHyeckas pabora
NeS «IIpuroroBnenue
MOpOLIKA U3 KYPUHOM
CKOpJIyNbl H AeiicTBUE
Ha Hero COJITHOM

HEIOCTAaTOK H nepeusﬁsrrox BEIIECCTB.

KHUCJIOTON»

11 | Yaii. Hctopuss mosBneHus Hamutka dwast. CoctaB vas:
IMpakruueckas pabora | ny6wibHble BemecTBa, KodeuH, 3QuUpHBIE Macia,
Ne6«H3yuenue putamuHbl. CBoiicTBa vast. [IpuMeHeHue yasl.
CTPYKTYPBI H CBOHCTB Okcnepument Ne 1. «M3y4eHue  CTPYKTyphI
qasy 3aBapKH».

OkcnepruMeHTNe2.«M3yyeHne opraHoJIenTHYECKHX




CBOMCTB 4asi pa3HbIX COPTOB»
DxcnepuMeHTNe3. «OnpeneneHne TaHWHA B 4ae)

12 | IlpomykTsl GHICTPOrO Uunchl n cyxapuku. Mx cocras. ITpomykTsl cereif
MUTaHKS. 6bicTporo mutanus (pact-¢ynos). Caxap. Konpersi.
Tpakruueckas pabora | Caxapupii auaGer. I'enno - Moau(UIUPOBAHHbIE
Ne 7 «U3yuenne coctasa | mpomyktel 1 TMO. OnacHOCTh ~ 4YacToro
TpOYKTOB MATaHMs (M0 | ynotpeGieHus NpoJyKToB ¢acr-dyna.
3THKETKaM)pacmuppoBK
a

Kopna numeBbIx
106aBOK, HX 3HAYEHHUEN.

13 | lNasupoBaHHbIE TasupoBaHHble HanuTkd. Hx cocmag u enuanue na
wannTky. [TpakTideckas | opzanusm  uenogexa.  CoctaB  rasMpoOBAHHBIX
pabota Ne 8 HanmuTKOB. KpacuTenu M KOHCEPBAaHTBI B HalHTKaX.
«Hcnonp3oBaHue DxcnepumeHT Nel. TIpo6a ¢ MesioM
ra3upoBaHHBIX SkcnepumentNe2.IIpo6a co pxaBIMHONK
HAMUTKOB B OBITOBBIX Sxkcnepument Ne 3. [Tpoba ¢ HakumblO Ha YaliHHKe
LEJSAX» AkcnepumentNel .Ned. TIpo6a ¢ sm4HOM CKOPJIYTIOi

Xumus Ha KyxHe (3 yaca)

14 | IToBapeHHas COJIb, €€ XuUMHWYeCcKHe BEIECTBA, BCTPEYAIOMMECS Ha KyXHC.
3HaYeHHE I IToBapeHHass CONb, €€ 3HA4YeHHe Ui OpraHu3Ma
OpraHu3Ma YeyoBeKa. YenoBeKa.

I[Mpaktudeckas paboTa
Ne 9 «Onpenenenue
3arpsi3HEHHOCTH
[TOBapEHHOH COJIH»

15 | YkcycHas KMCJIOTa — VKCyCHas KHCIIOTa — OpraHu4eckas KUcCoTa.
opraanyeckas Kucnora. | ITuimeBoii ykcyc, yKCycHas SCCCHLA. duznyeckue
INpakTudeckas paGota | M XMMHYECKHE CBOHCTBA YKCYCHOI KHMCJIOTBL, €€
Nel0«3yueHue NpYMEHEHHE.

CBOMCTB YKCYCHOH Meph! TPeI0CTOPOKHOCTH TpH paboTe ¢ YKCYCHOH
KHCJIOTEI». KHUCJIOTOM, epBasi TOMOIIb IIPH OKorax.
JlaGoparopHble ombIThr: 1) Du3nyeckue CBOHCTBA
YKCYCHO# KHCJIOTBI.
2) PacTBOpeH#e yKCYCHOM KHUCIIOTEI B BOJE.
3) JleiicTBHE YKCYCHON KUC/IOTBI HA MHAUKATOP.
4) B3auMozieliCTBHE YKCYCHOM KHCJIOTEI C aMMHAKOM.
5) B3auMmozeiicTBue YKCyCHOM KHCIIOTEI C
MeTaUIaMH.

16 | Coma u pa3nu9gHbIe CocTaB 1 (pu3HYecKye CBOHCTBA UTHEBOH COMBI.

BO3MOXKHOCTH €€ HcTopus pOM3BOJCTBA IUTHEBO# COJIBL.
TIp¥MeHeHHs B OBITY. XuMuuecKue CBOMCTBA rHApoKkapOoHaTa HaTPHsL.
ITpakTuyeckas paboTa INpaBuia XpaHeHHs.
Ne 11 «M3yuenue ITpuMeHeHHe MUTLEBOH COIBI B KOHIUTEPCKOM Jieie,
CBOMCTB IMUILEBOH MeIMLUHE, B KAUeCTBE YUCTALIEr0 CPe/CTBa, UL
COZBIN. CHIKEHHS )KECTKOCTH BOBL.
JlaGopaTopHble onbiTh: 1) Pu3nyeckue CBOiCTBA
MUTHLEBOI COMBL.
2) PacTBOpeHHe NMUTHEBO# COABI B BOZE,
FCCIIe/I0BAHNE PeaKkLi CpeJIbl pacTBOpa.
3) OkpaiuBaHuie IUIAMEHH B JKeJIThlii LUBET(3a CUeT
nonoB Na").
4) B3auMozeiicTBHE MUTHEBOMN COZIBI C KHCJIOTAMH.
17 | Xumus B MEMLMHE. Kiaccugukanus JeKapCTBEHHbIX NPenapaTos.
JlomauiHsis anTevka.




18

TlepmaHraHatT Kamus.

McTopust OTKPBITHSA U CBOHCTBA NEpMaHraHaTa
kaus. [TpuMeHeHne nepMaHraHara kajims B ObITY,
Memuuuse. [Tpapuna xpanenus. Mepbt nepBoii
TIOMOLIH TPH OTPaB/IEHHH KOHLUEHTPHPOBAHHBIM
PacTBOpOM NepMaHraHaTa Kams.

19 | ITepokcuz BOAOPOAA. Hcropust OTKpbITHA. [1epruaiposib. du3nyecKue,
TpakTrueckas paboTa | XMMUUECKHE CBOHCTBA.

Ne 12 «Pa3noxeHue
iepoKCcHja BOIOPOAA.

20 | Mon. IMpakTiueckas Victopus oTkpeitusi. CTpoerne. KauecTBCHHBIC
pabora Ne 13 peaxuun Ha GyHKUHOHANIBHBIC PYIIIIbL. Qu3nyecKue
«PacTBOpeHue #ioza B ¥ XuMHueckue cBoiicTa ifona. [lpumeHeHue.

BOJIE U CIIHPTE.
PacnosnaBaHue
MOJIHJIOBY.

21 | HUckyccTBEeHHBIE Kocmeronorus—Hayka o0 MCKyCCTBE AI€/1aTh
H HaTypaJlbHEIE 310pOBBIM ¥ KPACHBBIM YE/IOBEUECKOE TEJIO H JIMLO.
KOCMETHYECKHE uruena — Hayka, U3ydaiouas BIMsHHe BHelIHeH
CpeacTBa. cpe/ib! Ha uenopeka. Micropus passuTHs
Kocmernueckne KOCMETOJIOTMH M TMrHeHsl, Kicnonb3oBaHue
CpeACTBa B HAlIEM THTHEHNYECKUX U KOCMETHYECKHX CPEeICTB.

JioMe.

22 | Cocras kocmermueckux | Kiaccudukauus KOCMETHYECKUX CPE/ICTB: MBLIO,
cpencts. [TpakTuueckas | WIAMITyHb, yXH, FejiH, JIOCEOHDI 1 Jp. pH.
pabota Ne 14
«Hzmepenue pH
MOIOIHX CPEACTBY

23 | JlexopaTuBHas [y/pa — MHOOKOMIIOHEHTHAs! CMECh, COCTOALLAs U3
xocmeruka. [Tpenaparsl | Taibka, KAOJMHa, OKCH/A LWHKA, OKCHIATHTAHA,
JIeKOPaTHBHOM xapGoHaTa Martus, Kpaxmaia, LIMHKOBBIX 1
KOCMETHKH U UX MarHHeBbIX CoJielf CTeapuHOBOM KHCIIOTI,
XHMHYECKHil COCTaB. OpraHMuecKUX W HEOPraHMIeCKNX MUrMeHToB. Tyub

JUISL PECHHLL: BOCK, MbLJIa, )KMPBI, LIBETHAA Kpacka,
BockooGpasuble BewecTna. CocTas YepHOH TyLIH:
caxa, Ba3eIMHOBOE MacJio, BOCk, cnepmauer. I'yGnas
nIoMazia: PUPOJHBIE BOCKHM WM X CHHTETHUEeCKHE
aHaJIorH, PaCTHTEIBHOE Macllo, CriepMaLeT,
Kpacsuiee BemecTso. PymsiHa: cyxas u xuakas
Kpacka q1s Gposeit — cypbmsanoit Giieck. Tenn
Ui BeK. Makusk.

24 | ApomaTHbIe CPEACTBA Hocurenu apoMara: d(pupHbIe Macia, TepreHbl,

JlpaxTuueckas
pabora

Ne 15 «O6HapysxeHne
IIMIEpHHA B
napIoMepHBIX
npenaparax.
BppkuMaHue Macia u3
KOXCYPbI aneJIbCHHaY.

CIIMPTBI, CIIOXKHBIE A(PUPEL DdupHbie Macna — CMECH
JYIIKCTBIX BELIECTB, OTHOCALIMXCA K Pa3IHIHbIM
KJ1accaM OpraHuvecKux CoeIMHeHHil. CrnocoObl
M3BJICYEHNs ApOMaTHYECKHX BELECTB M3 pacTeHuii:
BBDKMMAaHHeE, IKCTparnpoBaHue rnaxy'inx BelecTs ¢
MOMOLIBIO pacTBOpUTENEH,
qucTHUIAIUs(M3BIeYeHne d(UPHBIX Maces
BOJSHBIM MapoM).

Apomarepanus. JleiicTBue 3anaxoB Ha OpraHu3M




qesoBeKa.

Jyxu. [pasuna noss3oBanus gyxamu. OJ€KOJIOHBI.
TyanerHas Boja.

Jle3010paHTbI— CPeICTBA YCTPaHAIOLIME 3a11ax M0Ta.
AHTHNepCnUpanThl. XMMUYECKHI COCTAB
AHTHNEPCIIUPAHTOB : COJIY ATFOMUHHUA, CYpBMBI,
XpOoMa, JKeJie3a, BUCMYTa, LIMPKOHHS, & TAKKe

(opManbaerna u 3THIOBbIHA CIUPT.

Tema 5. Xumus B ObITy (4 uaca)

25 | BemecTBa 6bITOBOI BBITOBBIE XMMHKATBI, MX KIacCH(pUKaLKs Ha OCHOBE
XAMUH IS IOMa. npuMeHenus. [IpaBuia obpaiueHus ¢ npenaparamu
BesonacHoe o6pamenue | ObIToBOM xumMun. OtpasiieHne GBITOBBIMHA
€O cpesicTBaMH 6bITOBOH | XMMHKATaMH(PacTBOp aMMHaKa, yKCYCHas KMCIIOTa,
XUMHU. TniepMaHraHar Kaius, ObITOBOH ra3, yrapHblii ras,

MHCEKTHLUIBI, PACTBOPHUTEIIH, JJAKOKPACOYHbIE
Matepuai 4 T.11.) CpeAcTBa Ui YUCTKH KyXOHHOH
nocyzsl. Cpezctsa i 60pbObl ¢ HACEKOMBIMH.
IMpaBuia 6e30macHOro XpaHeH!s CPeACTB OBITOBOM
xumui. [TpaBuia 6e30nacHOro MCNoIb30BaHUA
CpencTB 6BITOBOM XUMUH.

26 | CuHTeTHYeCKHE U3 MCTOpHUH UCTIONB30BAHUA MOIOLIMX CPEICTB.
Moromue cpeacTsa. Cunrerndeckue moroue cpeactsa (CMC). O uém

27 | A30yka XUMYHCTKH. FOBOPHUT APJIBIYOK Ha ofieske. XUMUUYECKHUH COCTAB U
I[NpakTuyeckas pabora HazHayeHue CMC. OrbenuBareny.

Ne 16 "XumaucTka Ha
JIOMy"
28 | MHcexTHUMOBI X WHcekTHIMAHBIE NIPENapaThbl, UX OCHOBHBIE rPYIIbL.
perneUIeHTh. IMpaBuia npaBuwibHOro ¥ 6e30MacHOro NpUMeHeH!s.
Penesientsl. Buzp! penesientoB. Crioco6el Mx
npuMeHeHus. Bpems adpextuBHoro aeiicTeus
pernesuIeHTOB.
XuMusi B ceJIbCKOM Xo3siiicTBe (2 yaca).

29 IMousitue 06 ArpoxuMHus Kak Hayka, ee pasBuTue B Poccun.
arpoXMMHUH. TToHATHE O MECTULMAAX, UX KiIacCHUKaLus.
XuMuueckue cpectBa | XMMUYECKHME CBOHCTBA OCHOBHBIX SI0XHMMHUKATOB.
3alUThl paCTeHH. Cpox# 1 NIpOAyKThI pa3jiokeHus, PeBpaLleHus B

TI04Be, BOJJOEMaX, BO3MOXKHOCTH HaKOIUIEHUA B
NPOAYKTHUBHBIX OpraHax pacTeHHid.

30 | Ynoobpenus u ux Opranuyeckue ¥ MUHEpaIbHbIe yA00peHus.
Kiaccudukanys. ITpocThie 1 KOMIUIEKCHBIE Y100 peHHus.
[TpakTuyeckas pabora
Ne 17 «O3nakoMIIeHHE C
MUHEpPaJIbHBIMH
yAOOpEHUSIMUY

Tema 6. Xumust 1 3xosiorus (4 yaca)

31 | INpupoxaHbie pecypesl. CocraB Bojibl, 6H0I0rHYECKOe 3HAYEHHE BOJIBI.
OKonorus BOABL ITutheBoit pexxnM. KauecTBo Bo/ibl M3 pa3jiMiHbIX
I[TpakTuyeckas pabora HCTOYHHUKOB.

Nel8
«OpraHonenTtuieckue
CBOMCTBA BOJBIY.

32 Okonorus Cocras Bo3/1yXa, ero 3HaueHHe JUist IUIaHeThbl 3eMJis 1

atMocdepsl. JUIs BCEX JKUBBIX OPraHM3MOB.

ITpakTnyeckas pabora
Nel9 «Onpepenenne
COCTaBa BO3yXay»

3arpssHeHne Bo3yxa u ero oxpana. O30HOBBIH
9KpaH, 1oJib3a win Bpen?
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34

OKOJIOTUs OYBEL.
ITpakTideckas paGora
Ne 20

«Mzyqenne

COCTAaBa MOYBBI»

CocraB Mo4BEI. Mal(po- U MHKPOJJIEMEHTEI,

HeoOXomuMbIe AL XKU3HEIEATEIbHOCTH PACTEHUIA.

3amuTa npoeKToB

TeMbl poeKToB:

HckyccTBeHHas nuLa: 3a U IPOTUB.
XuMHA B MOEM ZIOMe.

Kax 1 yeM MbITb mocyy.
JloMauHss anrTedka.
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