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IIporpamma «3anumMaTeJbHAS XUMHUS»

|. IlosicHUTEeTbHAS 3aMHICKA:

eapb U 3a1a4u MPOrpaMMbl

Heab: co3maTh yCIOBUS ISl pa3BUTHS CAMOCTOSATEIHPHOCTH, TBOPYECKOTO MBIIIIEHHS B IIPOLIECCE TTOTYIEHHS,
BOCHPUSATHUS ¥ YCBOCHUS UH(POPMAIIMH IO MPEIMETY «KXUMUS»

3apaum:

. ®dopmMupoBaHue MO3HABATEILHOTO HHTEPECAa K MOTHBAIIMU K U3yUECHUIO XUMUHU

. N3ydeHne MeTO0B XMMUYECKOTO aHAJIN3a U UX UCTIONB30BAHUE B TIPAKTUYCCKON JICSITCIHHOCTH.

. ®dopMupoBaHKUE ECTECTBEHHO-HAYYHOW COCTaBISIONICH (DyHKITMOHAIBHON rPaMOTHOCTH

° ®dopMUpoOBaHNE HABBIKOB aHATMTUYCCKON JACSITCIBHOCTH, TPOTHO3UPOBAHUS PE3YJIBTATOB JIJIS Pa3IMYHBIX

BapHUaTUBHBIX CI/ITyaI_II/Iﬁ

Hanpagjienune nporpaMMbl: HHTEIUICKTYalIbHOE (€CTECTBEHHO-HAYYHOR)

Kateropus aereii: 8 xmacc, 13-15 ner

MecTo Kypca B IUIaHe BHEYPOUHOU IeATEIbHOCTH: KyPC BHEYPOUHOH EATEIBHOCTH «3aHUMATENbHAS XUMHUSI»
BXOJIUT B IIJIaH BHEYPOUHOH JISATEIILHOCTH, 00N 00beM Kypca coctaisieT 34 vaca, usyyaercs 1 yac B Heeso B 8
KJacce.

1. Coaeprxanue Kypca BHEYPOUHOIl AeATeIbHOCTH

Beenenne. (1 uac)

Xumus nonesHa Wi BpeaHa. XUMHUS — HayKa O BelllecTBax. BerecTBa BOKpYr Hac.

[Tonb3a XUMUM A7 pa3BUTUS HAYKH, IPOMBIIITIEHHOCTH, 3KOHOMHUKH CTPaHbI

Paznen 1. Xumust numu (12 yacos)

OO0masi xapakTepucTHKA NPOAYKTOB MUTAHMS.

XHUMHUYECKHUE 3TIEMEHTBI, BXOASIINE B COCTAB MUTATENBHBIX BEIECTB M UX poiib. OCHOBHBIE KOMIIOHEHTHI THIIH:
KHPBI, OCIIKH, YTICBOABI, BATAMUHBI, coyid. PacniosHaBanue 6enkoB. OCHOBHBIC HICTOYHHUKH MUILEBBIX MUTATEILHBIX
BEIIECTB.

benku, 3HaueHNE ¥ IPUMEHEHUE. BeNKky pacTUTENBHOTO U AKUBOTHOTO MIPOUCX0KICHUS. YTIIEBOABI, 3HAYEHUE WU
npuMmenenue. [Ipocteie U crnoxHble yriaeBojsl. OCHOBHBIE HCTOYHHUKH YIJIEBOJIOB.

Kupsl, 3Hauenue u npuMeHenue. JKuBoTHeie xkupbl. Vcnonas3zoBanue xupoB. OCHOBHBIE HCTOUHUKHU JKHUPOB.
KanopuiiHOCTb (3HEpreTnyecKas EHHOCTh) MUILIEBIX MMPOAYKTOB. BEICOKO- 1 HU3KOKaJIOPUHHBIE TPOAYKTHI TUTAHHSL.
OHepreTuyeckas HEHHOCTh JHEBHOTO palroHa yenoBeka. CoctaB AHEBHOTO paroHa. CyTodHas 103a,
¢dusnonIornyYecKas poiib, peakiys OpraHnu3Ma Ha HeIOCTATOK U Mepen30bITOK BellecTB. HanMeHOBaHe IPOIYKTOB C
BBICOKHMM COJIEP’)KaHUEM BUTAMUHOB.

Harpuii, xammii, xameiuii ¢ocdhop Msrkwmii, xene3o, Wox, ¢GTop, celeH, HUHK. Peaxius opraHu3zMa Ha
HEJ0CTaTOK U Mepenu30bITOK BEIIECTB.

Hctopus nosenenust Hanutka vas. CocTaB vasi: AyOmsbHBIE BellecTBa, Ko(enH, 3(pupHbIe Macia, BUTAMUHBI.
CaoiicTBa yas. [Ipumenenune Jas.

OxcnepuMeHT Ne 1. «M3yueHue CTpyKTyphI 3aBapKm».

OxcnepumeHT Ne 2. «/3yueHne opraHoIeNTHYECKUX CBOMCTB Yasi pa3HbIX COPTOB»

Yurnce! u cyxapuku. Ux coctas. IIponykrsl ceteit ObicTporo nutanus (dact-¢pynos). Caxap. Kondersr. CaxapHsiii
nuaber. ['eHHO-MOauduIMpoBanHbie MPoAYKTH 1 ['MO. OmacHOCTh YacToro ynorpe0iieHue NpoayKToB dacr-¢ya.
l"asupoBannbie HanUTKU. MIX cocTaB U BIMsSHUE HA OpraHU3M uesnoBeka. CocTaB ra3MpOBaHHBIX HAITUTKOB.
Kpacutenu 1 KOHCEpBAHTEI B HAIIUTKAX.

IpakTnyeckue padorei: «OOHapykeHHE OEIKOB B MPOAYKTaX NUTaHUs», «OOHapyKeHHE KpaxMana B

MPOAYKTax MUTaHuA», «OOHapyXeHHE XKUPOB B  MPOAYKTAX IHTAHHD»,

«Pacuer numeBoii HeHHOCTH MPOAYKTan«CKOJIBKO B si00Kke Butamuna Cy, «[Ipurotosnenue nmopoika u3 KypuHoit
CKOPJIYIIbI ¥ AEHCTBUE HA HETO COJISTHOM KUCIIOTONY, «/3ydeHne CTpyKTyphl U CBOMCTB Yas», «l3ydeHue coctaBa
MPOJIYKTOB MUTaHUs (TI0 STUKETKaM) paciiu(poBKa KoJja NMUIIEBbIX 100aBOK, WX 3HaUYeHHey», «lcrmons3oBanue
ra3MpOBaHHBIX HAIMUTKOB B OBITOBBIX LIEIISXY.

Paznen 2. Xumust Ha kyxHe (3 yaca)

XHUMHYEeCKHE BELECTBA, BCTpeYaroluecs Ha KyxHe. [loBapeHHas coulb, €€ 3HaueHHE U1 OpraHu3Ma YeJlOBeKa.
VYKCycHas KUCIIOTa — OpraHudeckas kuciiora. [InmeBoil ykcyc, yKCycHas 3cceHuus. PU3ndyeckue 1 XuMUYeCKue
CBOMCTBA YKCYCHOU KHCJIOTBI, €€ IPUMEHEHHUE.

Mepsl IpeAOCTOPOKHOCTH MPH padoTe C YKCYCHOM KUCIIOTOW, IepBasi IOMOLIb IPH OXKOTax.

CocTaB u (pu3HUECKHUE CBOMCTBA MUTHLEBOI COMBI. VcTOpHS MPOW3BOACTBA MMUTHEBOM COMBI. XMMUIECKHE CBOMCTRBA
ruapokap6onaTa Hatpus. [IpaBuna xpaneHus.

[IpuMeHeHne NMUTHEBON COABI B KOHOUTEPCKOM JIEJIe, MENULMHE, B KaUECTBE UYHMCTAIIETO CPEACTBA, ISl CHUKEHHUS



KECTKOCTHU BObI
IIpakTyeckne padotel: OnpeneneHue 3arps3HEHHOCTH MOBAapeHHOM conmy, «l3ydeHue cBOMCTB yKCyCHOM
KHCIIOTBD», «/3ydyeHne CBONCTB MUILEBOM COIBI».

Paszgen 3. Xumusi B AoMannHeii anreuke (4 yaca)

Xumus B MmeauiHe. Kitaccndukaris tekapcTBeHHBIX ITpenapatoB. JloMarmass anreuka. IcToOpHst OTKPBITHS.
ITeprunposns. @usznueckue, XUMUIECKUE CBOUCTBA.

ITepmanranat kanusi. FicTopust OTKpBITHSI 1 CBOMCTBA MepMaHraHaTa kanus. [[puMeHeHre nepMaHraHaTa Kajaus B
ObITy, Meauiuee. [IpaBuna xpanenns. Mepsl 1epBoii HOMOIIY [IPYU OTPABICHUN KOHIIEHTPUPOBAHHBIM PACTBOPOM
nepMaHTaHaTa Kanus. Ilepoxcun Bogopona. Moy,

IIpakTHyeckne padorel: «Pa3noxeHue nepokcuaa Bogopoaa», «PactBopenue iosa B BoJie U CIIUPTE.
PacniosnaBaHune HoxuaoB».

Pa3znen 4. Xumust u KocMeTHYecKue cpeacTsa (4 yaca)

HckyccTBeHHbIE U HAaTypalbHbIE KOCMeTHYecKHe cpencTBa. KocMeTnueckue cpencraa B HamieM gome. KocmeTtonorus
— HayKa 00 UCKYCCTBE J€JaTh 30POBBIM U KPACHBBIM YEJIOBEUECKOE TEJI0 JHULIO. [ 'MrueHa — Hayka, H3ydaromas
BIMSHUE BHEIIHEHW cpelsl Ha 4enoBeKa. VICTopus pa3BUTHS KOCMETOJIOTHMHM M IMruessl. Mcmosp3oBanue
TUTUEHUYECKUX M KOCMETHYECKUX CPEICTB.

CocraB kocMeTH4ecKuX cpencTB. Kiaccudurkanusi KoOCMETHUECKUX CPEICTB: MBUIO, IIAMITYHb, IyXH, T€JH, TOCHOHBI H
ap. pH. lekopaTuBHas kocMeTuka. [Ipenaparsl 1eKOpaTUBHON KOCMETHKHU U UX XUMHUYecKui coctas. [lyapa —
MHOTOKOMITOHEHTHAsI CMECh, COCTOSIIAsI U3 TallbKa, KAOJMHA, OKCU/IA IINHKA, OKCHJA TUTaHa, KapOoHaTa MarHus,
Kpaxmaja, LMHKOBBIX M MAarHMeBBIX COJIell CT€apHMHOBOW KHCJIOTBHI, OPIraHUYECKUX M HEOPraHUYeCKUX
MUTMEHTOB. TyIIb IJI1 PECHHUI: BOCK, MbLIA, )KUPbI, LBETHAs Kpacka, BOCKOOOpa3HbIE BEILIECTBRA.

CoctaB uepHOH TylIM: caka, Ba3eJITHOBOE MAacllo, BOCK, cmepmaneT. ['yOHas mnomazna: MpUPOAHBIE BOCKH
WIM HX CUHTETHYECKHE aHaJIOTH, pacTUTEIbHOE Macio, CIepMalleT, Kpacsiee BelecTBo. PymsHa: cyxas u
xuakas. Kpacka mns 6poBeit — cypbMsHOM Oneck. Tern s Bek. Makusik.

Apomarnsie cpeactBa. Hocutenu apomara: 3¢pupHbie Macia, TEPIEHbI, CIIUPTHI, CI0XKHbIE 3GHUPBL. DPUpHBIE Maciaa —
CMECH IYIIUCTHIX BEUIECTB, OTHOCALIMXCS K Pa3IMUYHBIM KJIaccaM OpraHMuecKuX coenqnHeHni. CriocoObl 3BIeYCHNUS
apoMaTHYEeCKUX BEIIECTB U3 PAaCTEHUI: BBDKUMaHKE, SKCTPAarupoBaHUe MaxXyyuX BEIIECTB C TIOMOIIBIO
pacTBOpuUTeNeH, IMCTUIUIALMS (M3BJIeUeHUE I(UPHBIX Maces BOASHBIM IapoM). Apomatepanus. JleiicTBue 3amnaxoB Ha
OpraHu3M YeJlOBeKa.

Hyxu. llpaBuna nonszoBanus nyxamu. Onexosonsl. TyaneTrHas Boja.

Je3000paHThl — CpEACTBA YCTPAHSIOLIKE 3aMaxX N0Ta. AHTUIEPCIUPAHTHL. XUMUYECKUHA COCTaB aHTUIIEPCIIUPAHTOB:
COJIM AIFOMUHMS, CYPbMBI, XpOMa, JKeJIe3a, BACMYTa, IUPKOHUS, a TaKke (opMalibIAeI Ui ¥ 3TUIOBBIN CIIUPT.
Peniesnentsl. Bunbl penemientor. CriocoObl X npUMeHeHus. BpeMs 3¢ (GeKTHBHOrO JIeHCTBHSI PETICIUICHTOB.
I[IpakTuyeckue padorei: «M3mepenne pH moromnux cpeacTs», « O0HapyKeHUE INIUIEpUHA B Tap(QIOMEPHBIX
npenapaTax. BepkumMaHue Macia U3 KOXypbl allelIbCHHAY.

Paznen 5. Xumus B 0bITy (5 yacoB)

Bemecta ObITOBOM XUMUU JUIs1 ToMa. be3onacHoe oOpaiieHne co cpecTBaMu OBITOBOM XUMUHU. CHHTETUYECKHUE
MOIOIIME CPpeACTBA. BBITOBBIE XUMHKATHI, MX KJIacCH(UKaIUs Ha OCHOBE puMeHeHus1. [IpaBuia oOpamieHus ¢
npenapatamu ObITOBON XuMun. OTpaBieHne OBITOBEIMUA XUMHUKATaMU (PacTBOP aMMHAaKa, YKCyCHas! KHCJIOTa,
TepMaHraHat Kajus, ObITOBOM Ta3, yrapHblil ra3, HHCEKTUIIUIbI, PACTBOPUTENH, JAKOKPACOYHbIE MaTepHall U T.I1.)
A30yKa XUMUYHUCTKH.

W3 ncropun ncnonp3oBanus Moouux cpencts. Cunarernueckue mowoue cpeacrtsa (CMC). O uém roBopuT SpiabIHoK
Ha ofexJie. Moromee aericteue CMC. Xumnyeckuii coctas u HazHaueHne CMC. OtGenuBarenu. Cpencrsa ams
YHCTKU KyXOHHOH mocyabl. Cpenctsa aisi 00pbObl C HACEKOMBIMHU.

[IpaBuna 6e30nacHOro XpaHeHHsI CpeAcTB ObITOBON Xumuu. [IpaBuia 6e301MacHOro NCIOIb30BaHUS CPEACTB OBITOBOM
XUMHH.

IIpakTHyeckasi padora "XuM4rcTKa Ha TOMY"

[Ipaktnueckas padora. CocTaBieHrne HHCTPYKIMI 110 Oe30macHoi paboTe co cpencTBaMu OBITOBON XUMHH.
WHcexkTuuanele npenapartsl, UX OCHOBHBIE rpymmbl. Penmenentsl. [IpaBuia npaBuiibHOTO M 0€30M1aCHOTO
MIPUMEHEHUSI.

Pa3nen 6. Xumus B ceJIbcKOM xo3siiicTBe (2 yaca)

Arpoxumus Kak Hayka, ee passutue B Poccun. [lonarue o necruuuaax, ux kiaccudukanus. XMMUYECKHE CBOMCTBA
OCHOBHBIX SITOXUMHUKATOB. CPOKH M TIPOAYKTHI pa3ioKeHHS, IPEBPAIICHHUS B IIOYBE, BOJOEMAX, BO3SMOXHOCTH
HaKOIUICHHUS B TIPOyKTUBHBIX OpraHax pacTeHUH.

Y no0peHus u ux KiaccuuKaIus.

Oprannveckue U MuHepalibHble ynoopenus. [IpocTbie 1 KOMIUIEKCHBIC YOOPEHHS.

IIpakTHyeckas padora «O3HAKOMIIEHHE C MUHEPATHLHBIME YI0OPEHUSIMID)

Pazgen 7. Xumus u 3KoJorus. (7 4acos)

[Tpupoansie pecypebl. Dxonorus Boabl. CocTaB BOABI, OMOJIOTMYECKOE 3HAYCHHUE BOJIBI.

IInteeBoii pexxum. KauecTBo BOJIbI U3 pa3IMUHbIX UCTOYHUKOB.



Oxomorus atMocdepsl. CocTaB BO3IyXa, €ro 3HAYCHHE ISl TUIAHETHI 3EMITSI M JIJISI BCEX JKHUBBIX OPTaHU3MOB.
3arps3HeHue BO3ayxa U ero oxpaHa. O30HOBBIN 3KpaH, IMOJIb3a WK BPe.?

DKoJorus mouBbl. CocTaB mOYBEL. Makpo- W MHKPOIJIEMEHTBI,  HEOOXOIUMBIE IS
KU3HEACITEITPHOCTH PACTEHUH.
IIpakTHyeckue padoThI: «OpraHonenTuiecKkre CBOMCTBA BOIbD», «OnpeieieHre COCTaBa BO3AyXay,

((I/IBy‘IeHI/IC cocCTaBa IOYBBD»

1. IInanupyemble pe3yJIbTAThl OCBOEHHSI Kypca BHEYPOUYHOI AeATeJbHOCTH

JIMYHOCTHBIE Pe3yabTaThI
JInuHOCTHBIE PE3yNIbTaThl OCBOCHHUS NMPOrpaMMbl OCHOBHOT'O 0OIIEro oOpa3oBaHMs JOCTUTAIOTCS B XOnA€ OOydeHHs
XMMUHU B €JUHCTBE Y4€OHOM M BOCIHUTATENBHOU AeATeNbHOCTH OpraHu3aluy B COOTBETCTBHU C TPaIULMOHHBIMU
POCCHICKMMH COLIMOKYIBTYPHBIMH M AyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOILECTBE MPaBHJIAMH H
HOPMAaMU TIOBEICHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATN3AMN 00y IatOLIUXCSL.
JIMuHOCTHBIE PE3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH:
I[MaTpuoTH4YeCcKOro BOCIUTAHNUS

1) HEHHOCTHOTO OTHOIICHHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIIEAWIO, IOHUMAaHUS
3HAYEHUs] XUMUUECKON HAyKH B KU3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIIAZETh JOCTOBEPHON HHpOpMaIen
0 TEpEeNOBBIX AOCTIKEHUSX M OTKPBITHSAX MHUPOBOH M OTEUECTBEHHONW XHMMWH, 3aWHTEPECOBAHHOCTU B HAYyYHBIX
3HaHUSIX 00 yCTPOHCTBE MHUpa U 00IIECTBA;
I'paikpancKoro BoCcnUTAHUS
2) mpencTaBIEHUs O COLMAIBHBIX HOpPMax M MpaBWJaxX MEXJIMYHOCTHBIX OTHOLICHHH B KOJUICKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIIeI0BATEILCKOMW, TBOPYECKON U IPyTUX
BUAAX JICSITENbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW [IESITENHbHOCTH IPH BBHINOJIHEHUH YYEOHBIX,
MO3HABATENbHBIX 3a7a4, BHIIOJIHEHUH XUMHUYECKUX 3KCIIEPHUMEHTOB, CO3JaHMHM yYEOHBIX NMPOEKTOB, CTPEMJICHUS K
B3aMMOITIOHUMAHHIO M B3aUMOIIOMOLIM B MpOIECCe 3TOM Y4YeOHOH JesTeNbHOCTH; TOTOBHOCTH OLCHHBAaTH CBOE
MOBE/ICHWE M TOCTYIKH CBOMX TOBapHILIEH C IMO3WIUN HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMA
MOCJEICTBUM OCTYTKOB,;
IleHHOCTH HAYYHOI0 NO3HAHMA
3) MHPOBO33PEHUYECKUX MPEICTABICHUN O BEIIECTBE M XWMHUYECKOW PEaKIHMH, COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO PpAa3BUTHs HAyKH M COCTABISIOIIMX OCHOBY JUIS IOHMMAHHs CYIIHOCTH HAay4YHOW KapTHHBI MHPA;
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPO/BI, B3aUMOCBS35X UEJIOBEKa C MIPUPOAHON Cpeloi,
O POJIM XMMHH B ITO3HAHUM ITHX 3aKOHOMEPHOCTEH;
4) mo3HaBaTeJIbHBIX MOTHBOB, HAINpPABJIEHHBIX HAa IIOJy4EHHWE HOBBIX 3HAHUN 10 XUMHH, HEOOXOIWUMBIX JUIS
00bsICHEHHs HaOII0JaeMbIX IPOLIECCOB U SIBJICHUIL;
5) mo3HaBaTeNbHON, HHPOPMAIIMOHHON M YNTATENBCKOW KYJIbTYPhI, B TOM YHCIIEC HABBIKOB CAMOCTOSITEIILHOM paOdoThI
C Y4eOHBIMH TEKCTaMH, CHPAaBOYHOH IJIUTEPATypOW, NOCTYNMHBIMH TEXHHYECKUMH CPEICTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTHI;
6) mHTEepeca K OOYYEHHIO M TO3HAHUIO, JIOO03HATENBHOCTH, FOTOBHOCTH M CIHOCOOHOCTH K €aMOOOpa30OBaHMIO,
MPOEKTHON U MCCIIEIOBATENBCKON JESTENFHOCTH, K OCO3HAHHOMY BHIOOPY HAIpPABICHHOCTH W YPOBHS OOydYeHHs B
JTanbHEHIIEM;
®opMupoBaHUsI KYJbTYPbI 310POBbSI
7) oco3HaHUsI IEHHOCTH KHM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/JI0POBBIO, YCTAHOBKH Ha 3JIOPOBBIH 00pa3
KHU3HH, OCO3HAHUS TIOCIIEJICTBUI U HETPUSITHS BPEAHBIX PUBBIYEK (YIIOTPEOICHUS aIKOT0MIsl, HAPKOTHKOB, KYPEHHUSI),
HEOOXOIUMOCTH COOMIONIEHHs TpaBUi OE30HACHOCTH NPH OOpAIIEHHH C XUMHYECKMMH BEIIECTBAMU B OBITY U
peaIbHOM KU3HH;
TpynoBoro BocnuTaHus
8) nHTEepeca K MPAaKTUYECKOMY M3YUEHHIO Mpodeccuil U TpyAa pa3iIuyHOTO POAa, YBOKEHHE K TPYAY U pe3yibTaraM
TPYAOBOW AEATEILHOCTH, B TOM YHCIJI€ HA OCHOBE IPUMEHEHHS MTPEIMETHBIX 3HAHUH 110 XUMHUHU, OCO3HAHHOT'O BEIOOpa
VHANBUIYATbHON TPAeKTOPUM MPOAODKEHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K
XMMHWH, OOLIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEW; YCIENIHOW MPOPecCHOHAILHON JEATENbHOCTH W Pa3BUTHS
HEOOXOIMMBIX YMEHHIT; TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHAIBHON CpesE;
IK0JIOrH4eCKOro BOCMUTAHUA
9) oKomorMUeCKH IIeIecOo00pa3HOTO OTHOIICHHWS K TPHPOAE KaK HWCTOYHWUKY JKM3HHM Ha 3eMjie, OCHOBE &
CYLIECTBOBaHUs, MOHUMAaHMs LEHHOCTU 370pOBOr0 M Oe3omacHoro oOpas3a »H3HM, OTBETCTBEHHOI'O OTHOLICHUS K
cOOCTBEHHOMY (DHM3MYECKOMY M ICUXUYECKOMY 3[0POBBIO, OCO3HAHUS IIEHHOCTH COONIONEHHS MpaBui 0€30MacHoro
MOBEICHNUS TIPY paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOUINX 370POBBIO M )KU3HH JIIOJIEH;

10) crmocoOHOCTH TPUMEHATH 3HAHWA, HOIy4YaeMble NPU U3YYCHHH XUMHUH, JUIA pelleHHs 3a]ad, CBS3aHHBIX C
OKpy’Karoleil NpPUPOTHON Cpeaoil, TMOBBIMIEHUS YPOBHS 3KOJIOTMYECKOH KyJIbTYyphl, OCO3HAHHS TIJI00ATBEHOIO
XapakTepa dKOJIOTHYECKUX MPOOIIEM 1 ITyTel UX PELICHHUS MOCPEACTBOM METO/I0B XUMUHU;



11) sKosOru4ecKkoro MbIIUICHUA, YMEHHs PYKOBOJACTBOBaTbCSA KM B IIO3HABaTENIbHOM, KOMMYHUKaTHBHOW U
COLMANIbHOM MPaKTHKE.

MeTanpenMeTHbIe pe3yJIbTAThI
B cocraBe meTanpeMeTHBIX PE3yNbTAaTOB BBLACIIIOT 3HAUYUMBbIE I ()OPMHUPOBAHMSI MUPOBO33PEHHS OOIEHAYYHbIE
MOHATHS (3aKOH, TEOpHs, IPUHLUI, TUIIOTE3a, (PaKT, CUCTEMA, IIPOLECC, SKCIIEPUMEHT U JIp.), KOTOPBIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX y4eOHBIX MpEAMETax M MO3BOJSIOT HA OCHOBE 3HAHMK M3 ITHX NPEAMETOB (OPMHUPOBATH
IPEICTABICHUE O LEJIOCTHONW HayYyHOM KapTHHE MHpa, M yHHBEPCalbHbIE Y4ueOHbIC NEWCTBUs (IIO3HABAaTEJIbHBIE,
KOMMYHHMKATHUBHBIE, PEryJISITUBHbIE), KOTOpble 00ECHEeYMBAaOT (OPMUPOBAHHE T'OTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO M OCYILIECTBICHUIO YIEOHOH NIESTEIbHOCTH.
MeranpeaMeTHble pe3yJbTaThl OCBOCHHUS 00pa30BaTeNbHOH MpOrpaMMbl MO XWMHH OTPaXar0T OBJaJeHHE
YHHUBEPCAJIbHBIMU II03HABATEIbHBIMU ACHCTBUSAMH, B TOM YHUCIIE:
ba3oBbIMH JorHYecKUMU e CTBUSIMH

1) yMeHHEM HCIIONB30BaTh MPUEMBI JJOTMYECKOTO MBIIIUICHHUS TP OCBOCHUH 3HAHUH: PACKPBIBATH CMBICI XUMHUUECKUX
MOHATHH (BBIOEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh B3AaUMOCBS3b C IPYTMMH IOHITHUSAMH), UCIIOJIb30BAaTh
MOHATHSL A5l OOBSICHEHUsI OTAEIbHBIX (DAKTOB M SBIEHUI; BBIOMpaTh OCHOBAHMSA M KPUTEPUH AJS Kiaccu(UKALUU
XMMUYECKUX BEIIECTB U XMMHYECKUX PEaKIMi; yCTaHAaBIMBATH MPUYMHHO-CIICACTBEHHBIE CBS3H MEXIY OOBEKTaMH
W3yUYEHHS; CTPOHUTH JIOTHYECKHE pACCyXIOeHMs (MHIYKTUBHBIC, NEIyKTHBHBIC, IO aHAJOTHH); JIeNaTh BBIBOIBI U
3aKJII0YEHUS,;
2) yMEHWEM MpPHMEHSATh B Mpoliecce MO3HAHUS MOHATHS (TpEAMETHbIE M MeETalpeaMETHBIC), CUMBOIHYCCKHE
(3HaKOBbIC) MOJICNH, HMCHOJIB3yeMble B XHMHUH, NPEOOpPA3OBHIBATH IIMPOKO MPUMEHSEMBIE B XUMHU MOJEIbHBIC
MPEICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJ 3J€MEHTa), XuMHu4eckast (opMyiia 1 ypaBHEHHE XUMUYECKOW peakuu
— MpH pEUIeHWH y4yeOHO-TIO3HABAaTEIbHBIX 3alad; C YYETOM 3TUX MOAETBHBIX IPEACTABICHUI BBIABIATH U
XapaKTepr30BaTh CYHIECTBCHHBIC MPU3HAKU W3yYaeMbIX 00BEKTOB — XHUMHUYECKHUX BEUIECTB U XMMUYECKUX PEaKIIHA;
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBS3M W MPOTUBOPEUYUS B M3YYa€MBIX IPOLECCAX U
SBJICHUSX; TpeniaraTb KPUTEPUM Ul BBISIBICHHUS 3THX 3aKOHOMEPHOCTEH W MNPOTUBOPEYMH; CAMOCTOSITEIBHO
BBIOMpaTh CHOco0 perieHus: y4yeOHOW 3agaun (CpaBHHBaTh HECKOJIBKO BapHaHTOB pEIICHHs, BHIOMpaTh Hambojee
MOJIXOAANINN ¢ yYETOM CaMOCTOSTENFHO BBIACTICHHBIX KPUTEPHEB);
BazoBbIMu HccIe10BaTEIbCKHMH AeiiCTBUSIMHU

3) yMeHHEeM HCIOIb30BaTh MOCTABICHHBIE BOMIPOCH B KAYECTBE HHCTPYMEHTA MO3HAHMS, & TAK)KE B KAUYECTBE OCHOBEI
111 POPMHUPOBAHHS THITOTE3bI IO IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKICHUI;

4) mpuoOpeTeHre OMbITa MO IUIAHUPOBAHHIO, OPTAHM3AMU U MPOBEICHUIO YYCHHYECKHX JKCICPUMEHTOB: YMCHHUE
HaOIIFO/IaTh 32 XOJIOM IIPOIECCa, CaMOCTOSITEIFHO MPOTHO3UPOBATh €0 Pe3yibTar, (OopMyITHPOBaTh OOOOIIEHUS |
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIIEAOBAHHS, COCTABIIATE OTYET O MPOJIeNIaHHOM padoTe;

Pa6otoii ¢ undopmanmeit

5) yMmeHueM BHIOMpaTh, AHAIM3UPOBATH M WHTEPIPETUPOBATh HMH(OOPMALMIO Pa3IMYHBIX BHIOB U (HopMm
MpeCTaBIeHUs, OIy4aeMyI0 13 Pa3HbIX NCTOUYHHKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XMMUIECKOTO COJICpIKaHus,
CIpaBOYHBIE MMOcOoOUs, pecypchl HMHTepHeTa); KPUTUYECKH OICHUBATH MPOTHBOPEYMBYI0 M HEJIOCTOBEPHYIO
nH(OPMAITHIO;

6) YMEHHEM TPUMEHSTH Pa3lIMuHbIe METOJABI U 3alpOChl NIPU MOHCKE W 0TOOpe MH(OPMAIMK U COOTBETCTBYIOLIMX
JIAHHBIX, HEOOXOJUMBIX JUIS BHITIOJIHEHHS YYE€OHBIX W TMO3HABATEIBHBIX 33/1a4 ONPECIEHHOr0 TUTIA; MPHOOpeTeHHE
OmplTa B 00JaCTH HCIIONB30BaHUS HMH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTMH, OBJAJCHUE KyJIbTYpOH
aKTHUBHOTO HCIIOJIb30BAaHUS PAa3JIMYHBIX IIOMCKOBBIX CHCTEM; CaMOCTOSTENBHO BBIOMpAaTh ONTUMAIbHYIO (opMy
npeacTaBieHus] WHGOpMAMU W WUTIOCTPUPOBATH pElIaeMble 3a/a4d HECJOXHBIMH CXEMaMH, JuarpaMMaMH,
Ipyrumu popMaMu rpaduki ¥ UX KOMOUHALIUSIMIL

7) yMEHHEM HCIIONB30BaTh M AHATM3UPOBATH B IpoLiecce yUeOHON U MCCIeI0BATEICKOM AEATEIbHOCTH HH(POPMALIUIO
O BJIMSIHUM MTPOMBIIIJICHHOCTH, CEITLCKOT0 X035MCTBA M TPAHCIIOPTa HA COCTOSIHHE OKPY>KaoIel IPUPOTHON CPEJIbL;
YHuBepcaabHBIMH KOMMYHUKATHBHBIMH J1€iiCTBUAMHA

8) ymeHueM 3a1aBaThb BONPOCH (B XOJA€ AMAIOra W/WIM JIUCKYCCHHM) IO CYIIECTBY OOCYXKIaeMOH TEMBI,
(hopMyIHPOBaTH CBOM NPEATIOKEHUS OTHOCUTEIBHO BRIITOJHEHUS MPeIOKEHHOH 3a1a4u;

9) mpuoOpeTeHHE OMBITa MPE3CHTAIIMM PE3YJIbTATOB BBHIMOJHEHHS XUMHYECKOTO JKCIIEPHMEHTa (J1abopaTopHOro
OIIBITa, Ta0OpaTOpHON pabOTHI 110 UCCIIEOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTH B COBMECTHOM CO CBEPCTHUKAaMH MO3HABATEIbHOMN M HCCIIEAOBATEIbCKOM AEATEIbHOCTH MIPH
pEIIeHNN BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHHUS MO3WIUHN (0OCYKIACHHS,
00MEH MHEHHSIMHU, «MO3TOBBIE IITYPMBbD», KOOPAHHAIMS COBMECTHBIX JICHCTBUH, ONpe/ielieHHE KPUTEPHEB 110 OIICHKE
Ka4yecTBa BBITIOJIHEHHOH padoThI U 1Ip.);
YHuBepcanbHBIMH PeryJsiTABHBIMH A€l CTBUSIMHA

11) ymMeHueM caMOCTOSITEIbHO ONPENENSTh IeNU JIeSITEIbHOCTH, IIaHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH H
npu HEOOXOANMOCTH KOPPEKTUPOBATh CBOIO JIESTEIBHOCTD, BEIOMpaTh Hanbosee 3(heKTuBHBIE COCOOB! peleHHs
y4eOHBIX M TO3HABATENIBHBIX 3a[a4, CAMOCTOSATENIHO COCTABISATH WIM KOPPEKTUPOBATH MPEIJIOKEHHBIA alrOpPUTM



NEHCTBUN TIPU BBITIOTHEHUH 3aIaHUK C YIETOM TIOMYYCHHS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTAaX — BEIICCTBAX H
peakuusax; OlleHUBATh COOTBETCTBUE MOJIYUYEHHOTO pPe3yIbTaTa 3asiBICHHOM LIeNnH;

12) yMeHHEeM UCTIONIB30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPEAaracMple B yCJIOBUH 3aJaHUH.

IIpeameTHbIe pe3yabTaThl
B cocrtaBe mnpenMeTHBIX PE3yNbTAaTOB II0 OCBOCHUIO 0053aTENBHOTO COJEpPXAaHMS, YCTAaHOBJIEHHOI'O JaHHOM
npuMepHOW pabodell MporpaMMoOi, BBIACISIOT: OCBOCHHBIC OOYYaIOUIMMUCS HAay4YHbBIE 3HAHUs, YMEHHS U CIOCOOBI
NeUcTBUM, criennpuiecKue Ui IpeaMETHON 001acTi «XUMUs», BUABI JSSTEIBHOCTU IO NOIYYEHUI0 HOBOTO 3HAHMS,
€ro MHTEepIpeTaLUH, IPe0oOpa30BAHUIO U IPUMEHEHHUIO B Pa3JINYHBIX Y4€OHbBIX M HOBBIX CUTYaLUsIX.
[IpeamerHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y OOYUAIOLIMXCS CICAYIONINX YMEHUH:
1) packpvisamv cmbicn OCHOBHBIX XHMHYECKHMX TOHSTHH: aTOM, MOJICKYJIa, XUMHYECKHH HJIEMEHT, IMPOCTOE
BEIIIECTBO, CIO)KHOE BEILECTBO, CMECh (OAHOPOIHAs M HEOAHOPOIHAs), BAJIEHTHOCTb, OTHOCHTENIbHAS aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas J0JI1 XUMHYECKOIO 3JIE€MEHTa B
COEAMHEHHUH, MOJISIPHBII 00BEM, OKCHI, KHCIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKMCIICHHUS,
XMMUYECKasl peaknys, Kiaccu(puKaus peakyi: peakuyd COeINHEHUS, PEAKLUN PA3I0KEHUS, PEaKLUN 3aMEILECHHS,
peakuu oOMeHa, 3K30- M 3HJOTEPMHUUECKUE PEAKLUH; TEIIOBOM A eKT peakiuy; SAPO aToMa, JIEKTPOHHBIHN CII0H
aToMma, aTOMHasl OpOUTalb, paANyC aToMa, XMMUYECKas CBS3b, MOJISIPHAsI M HETOJISIpHAsl KOBAaJCHTHAs CBSI3b, HOHHAS
CBSI3b, HOH, KATHOH, aHHOH, PACTBOP, MacCOBasi I0JISl BellleCTBa (MIPOLCHTHAs KOHLIEHTPAIHs) B PacTBOPE;
2) uamocmpupoéams B3aUMOCBS3b OCHOBHBIX XHMHYECKUX MOHATHH (CM. M. 1) M NPUMEHSATh TH MOHATHS HPH
OTMHMCAaHUH BEIECTB U UX NMPEBPALICHMUIA;
3) ucnonb306ames XAIMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHHs ()OPMYJT BEIIECTB M YPABHCHUI XUMHUCCKUX PEaKIIHi;
4) onpedensimb BAICHTHOCTb aTOMOB JJIEMEHTOB B OWHApPHBIX COCAMHEHHUSX; CTEHCHb OKUCICHHS 3JEMECHTOB B
OMHApHBIX COCAMHEHMAX; NPUHAIUIEKHOCTh BELIECTB K ONPENeJIEHHOMY KJIAcCy COCAMHEHHH Mo (opMmynaM; BHJ
XUMHYECKOM CBA3M (KOBaJIEHTHAs U HOHHAs) B HEOPTaHUUECKUX COeINHEHUSX;
5) packpvieams cmoica Tlepuoamueckoro 3akona JI. V. MenmeneeBa: 1eMOHCTPUPOBATH TIOHUMAHUE TIEPUOMYECKOM
3aBHCHUMOCTH CBOWCTB XMMHYECKUX 3JIEMEHTOB OT MX I0JIOXKeHHUs B [lepuonuueckoil cucreme; 3aKOHOB COXPaHCHHMS
Macchl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYeHMs, 3aKoHa ABOraipo; ONHUCHIBATh MU
XapakTepu3oBaTh TaOnnuyHyro ¢opmy [lepuoguueckoil CHUCTEMBl XHUMHYECKHX 3JEMEHTOB: pa3linyaTh MOHSITHS
«rnaBHasg nmoarpynma (A-rpynma)» u «mobounas nmoarpynna (b-rpymma)», Maneie U O0JbIINe TePHOABI; COOTHOCHUTH
0003HaYeHUs, KOTOpPhIC UMEIOTCs B Tabuuile «Ilepuomuueckas cucremMa xuMmudeckux seMeHToB 1. M. MeHneneenay
C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHsI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3aps] siapa, oOllee YHCIIo
3JIEKTPOHOB U PACIPEAETICHUE UX 110 JEKTPOHHBIM CJIOSIM);
6) wrraccugpuyuposames XUMHUYECKUE SJIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA; XMMHYECKHE peakuuu (10 4YUCIy H
COCTaBY YYaCTBYIOLIHMX B PEAKIIMU BEUIECTB, 110 TEIIIOBOMY 3 deKTy);
7) xapakmepuzoeéamsv (onucvléams) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KIACCOB, MOATBEPIKIAs
OIMCaHKE IPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEaKIHii;
8) npoecrozuposams CBOICTBAa BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKAHHS
XUMHYECKUX MPEBPAIICHUN B Pa3UYHbIX yCIOBHSX;
9) 6blyUCIAMb OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MAacChl BELIECTB; MAacCOBYHO JIOJIFO XHMHYECKOTO
aJeMeHTa 1Mo (GopMyJie COCJMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PacTBOPE; MPOBOAUTH PACUETHI MO0 ypaBHEHHIO
XUMUYECKOHN peakiuy;
10) npumensims OCHOBHBIE ONIEPALIMH MBICIHTEIBHOM ACATEIPHOCTH — QHAIIM3 U CHHTE3, CPaBHEHHUE, 00001IeH e,
CHCTEMAaTU3aLHIO, KJIaCCU(PHUKALINIO, BHISIBICHHE TPUYNHHO-CIIEICTBEHHBIX CBA3EH — Ul U3yUEeHHUS CBOMCTB BEILECTB
W XUMHYECKHMX PEaKIIHii; eCTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHHUS — HAOII0ICHUE, U3MEPEHHEe, MO/ICTTHPOBAHHE,
9KCIIEPUMEHT (peasTbHBIA U MBICIIEHHBIN );
11) cneoosams npaBuIIaM MOJIb30BaHKsI XUMHYECKOM MOCYI0H U TaOOPaTOPHBIM 000PYA0BaHHEM, a TAKKE MIPABUIAM
oOpallIeHus ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSMH IO BHITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYECKHUX OTBITOB
O TIOJYYEHUIO ¥ COOMPAHHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOA U KHCIOPO/Ia), PUTOTOBIEHUIO PACTBOPOB C
onpeenEHHON MacCOBOM J0J1e pacTBOPEHHOTO BELECTBA; MJIAHUPOBATH U MPOBOJUTH XUMHUUECKHE IKCIIEPUMEHTHI
0 PAacIO3HAaBAHUIO PACTBOPOB IIEIOYEH U KHUCIIOT C MOMOIIBI0 HHAUKATOPOB (JIaKMYc, GeHON(PTaeHH, METHIIOPAHK

U 1p.).
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Beenenune

XuMud mosie3Ha Wiv BpeaHa. XUMHSI — HayKa O
BelecTBax. BemectBa Bokpyr Hac. [lonbs3a XxuMuu st
pa3BUTHUS HAYKH, IPOMBIIIICHHOCTH, SKOHOMUKH CTPaHbI

TBopueckas
MacTepCKasl.

«IIudposas
IIKOJIa

OpenOypx
bs»

Xumus
MTUIIHA

O0mas XxapaKTepuUCTHKA MPOAYKTOB ITUTAHMS.
XUMHUYECKHE DIIEMEHTBI, BXOSIINE B COCTaB
MUTATENBHBIX BELIECTB U UX poiib. OCHOBHBIE
KOMITOHEHTHI IIUIIH: )KUPBI, OCIIKH, YTIIEBOAbL, BUTAMUHBI,
conu. PacniosnaBanue 6enkoB. OCHOBHBIC HCTOYHUKU
MUILIEBBIX MTUTATENBHBIX BellecTB. benku, 3HaueHne u
IpUMEHEHHUE. benku pacTUTeNnbHOro U )KUBOTHOTO
IPOMCXOXKICHUS. YTJIEBOIbI, 3HAYCHWE WM IPUMEHEHHE.
[Mpocteie W cnoxHble yraeBoAbl. OCHOBHBIE
WCTOYHUKH YIIeBOAOB. JKuphl, 3HaueHHE U MIPUMEHEHHE.
JKuBoTtHbIe uphl. Vcmonp3oBanue kupoB. OCHOBHEIC
WCTOYHUKH >KUpoB. KanopuitHoCcTh (3HEpreTHuecKast
LEHHOCTD) MUILEBBIX TPOAYKTOB. BricoKo- 1
HU3KOKAJIOPUIHBIE IPOIYKTHI MTUTAHUS. DHEPreTuyecKas
LIEHHOCTh JIHEBHOT'O palvoHa uyenoBeka. CocTaB JHEBHOTO
paunona. CyTo4Has 103a, GU3N0JIOTHYECKas PO,
peaxnys OpraHu3Ma Ha HeIOCTaTOK U MEePEen30bITOK
BemecTB. HanMeHoBaHME MPOILYKTOB C BEICOKUM
colep)kaHueM BUTaMUHOB. Hatpuii, kanuii, KaabLMi
dochop Markui, xemezo, Hom, (Grop, celieH, IUHK.
Peakuus oprannzmMa Ha HEJOCTATOK U NEPEU30BITOK
BeniecTs. McTopus mosiBineHus Hanutka 4as. CocTaB
yasi: TyOWsIbHBIC BellecTBa, kKodenH, 3(UpHbIE Macia,
BuTamMuHbl. CBoMcTBa yas. [IpuMeHeHue yasi.
OxcnepumeHT Ne 1. «3yueHue CTpyKTyphl 3aBapKiD».
Oxcnepument Ne 2. «3yuenune opraHoJIenTHIECKIX
CBOMCTB 4asi pa3HbIX COPTOB». YUIICHI U cyxapuku. Mx
cocrag. lIpoxykTsl ceteit OpicTporo nuranus (act-
¢dynor). Caxap. Koudersr. Caxapusiii auadet. ['eHHO-
MoaupumpoBanHbie TpoaykTel 1 'MO. OnacHocTh
4acTOro yrnorpebdieHue mpoayKToB dact-dyma.
I"a3upoBaHHbIE HAMTKU. VX cocTaB U BIMSHUE HA
opranu3M yenoBeka. CocTaB ra3MpOBAHHBIX HATUTKOB.
Kpacurenu u koHCcepBaHTHI B HanuTKax. [Ipaktuaeckue
pabotel: «OO0Hapy)eHue OEKOB B IPOAYKTAX MUTAHUSD),
«OOHapyxeHHe KpaxMaina B MPOAYKTaxX MUTAHUS,
«OOHapyXeHHe KUPOB B MPOAYKTaxX MUTAHUI,
«Pacyer nuieBoi eHHOCTH MPOLYKTan«CKOJIBKO B
s01oke ButamuHa C», «[Ipurorosnenue noporika u3
KYPUHOM CKOPIIYIIbI M IEHCTBUE HA HETO COJITHOM
KHCIIOTOI», «/3ydeHne cTpyKTypbl 1 CBOWCTB Hash»,
«M3ydenue cocraBa MPOAYKTOB MUTAHUSA (TI0 STUKETKAM )
pacmmppoBKa KoJa MUIIEBBIX J00ABOK, NX 3HAYECHUEY,
«Hcnonp3oBaHue ra3upOBaHHBIX HATIUTKOB B OBITOBBIX
LEJISIXY.
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TBopueckas
MacTepCKasl.
IIpakTruecka
s padora.
XuMUyecKui
SKCIEPHUMEHT
Xumuueckas
urpa.

«Iudposas
IKoJIa

OpeHOypx
b

XUMHUS Ha
KyXHE

XHUMHMUYECKHE BEIIECTBA, BCTPEUANOIINECS HAa KyXHE.
IIoBapeHHas conb, €€ 3HaUE€HUE JJI1 OpraHu3Ma 4eloBeKa.
VYkcycHasd KHMcI0Ta — opraHddeckas kucioTa. ITumeBoit
YKCyC, YKCycHas scceHImA. dusnueckne u XuMu4eckue
CBOMCTBa YKCYCHOW KHCJIOTHI, €€ IIPUMEHEHUE. Mepbl
MPEIOCTOPOXKHOCTH TIPH PadOTe ¢ YKCYCHOM KHCIOTOH,
nepBasi moMols Ipu oxorax. CoctaB v (QuU3HUECKHE
CBOICTBa MUTHEBOM €OJIbl. MIcTOpUS TPOU3BOJICTBA
MUTHEBOU COJIbI. XMMHUCCKHE CBOWCTBA THAPOKapOOHaTa
HaTpus. [IpaBuna xpanenus. [IpuMeHeHne NUTHEBOM
COJIbl B KOHAMTEPCKOM JeJie, MEIUIMHE, B KaUeCTBE

IIpakTnuecka
g paboTa.

XUMHUYECKUH
SKCIEPUMEHT

«IIudposas
IKOJIa

OpenOypx
BS»




YUCTSIIIETO CPEACTBA, JJISi CHIKEHHS )KECTKOCTH BOJIBI
IIpakTuueckue padotbl: OmnpencicHue
3arpsI3HEHHOCTH TOBapeHHOW conmy, «M3ydenue
CBOMCTB YKCYCHOM KUCIIOTBI», «/3yueHue cBOICTB
MULIEBOI COIBDY.

XuMUs B
JIOMallIHe
H anTeuke

Xumus B Meaunmae. Kitaccudukanus iekapcTBEHHBIX
npenaparoB. [Jlomaninss anteuka. VicTopust OTKpBITHSL.
Tleprunpoins. ®uznyueckue, XUMUIECKUE CBOMCTBA.
Tlepmanranat xamusi. IcTopust OTKPBITHS U CBOMCTBaA
nepManranara kanus. [IpuMenenune nepmManranara Kanus
B ObITYy, MeaunuHe. [IpaBuna xpanenus. Meps! epBoit
MIOMOLLY IIPU OTPABJICHUH KOHLIEHTPUPOBAHHBIM
pacTBOpoM nepMaHrasata kanus. llepokcun Bomopona.
Wox. MipakTuyeckne pa6oTnr: «Pasnoxenne
MepoKcuIa Boaopoaa», «PacTBopeHue ojia B BoJie U
cnupre. PacnioznaBanue HOIUIOBY.

IIpakTruecka
st pabora.

XUMHYECKUI
JKCIEPUMEHT

«Uudposas
HIKOJIa

OperOypx
b

Xumus u
KOCMETHY
eCcKHe
CpeACTBA

HckyccTBeHHBIE U HATYpaJbHbIE KOCMETHYECKHE
cpenctBa. KocMeTnueckne cpeficTBa B HallIEM JOME.
Kocmeronorus — Hayka 00 HCKYCCTBE JiefaTh 300POBBIM
KpacHBBIM YeJIOBEUECKOe Teno JuIo. ['MrueHa — Hayka,
W3y4darollas BIUSHUE BHEIIHEH cpeibl Ha 4YelloBeKa.
HcTopus pa3BUTUS KOCMETOJIOTHMH W TUTHEHBI.
Hcnonp3oBaHNe TMTHEHUYECKUX U KOCMETHYECKUX
cpenctB. CocTaB KOCMETUYECKUX CPE/ICTB.
Knaccudukanms KOCMETHYECKHX CPENCTB: MBLIO,
IIaMITyHb, TyXH, T€IIH, TOCbOHBI U 1p. pH. JlekopaTuBHas
kocmeTuka. [Ipenaparsl 1€KOpaTUBHON KOCMETHKHU U UX
xumudeckuit cocras. [lyapa — MHOTOKOMIIOHEHTHAs
CMECBH, COCTOSIIIAs U3 TaJIbKA, KaOJINHA, OKCUAA [INHKA,
OKCHJIa TUTaHa, KapOOHaTa MarHus, Kpaxmana,
IUHKOBBIX M MarHMeBbIX COJIEHl cTeapuHOBOU
KHCIIOTBI, OPTaHUYECKUX W HEOPraHMYECKHX IHIMEHTOB.
Tyws 11 pecHUI: BOCK, MBUIA, )KHPBI, LBETHAs
Kpacka, BOckooOpa3Hble BeriecTBa. CocTaB UepHON TyIIHU:
caka, Ba3eJIMHOBOE Maciio, BOCK, crnepmauer. [yOHas
MOMaJa: NPHUPOJHBIE BOCKH WJIH WX CHHTETHUYECKHE
aHAJIOTH, PAacCTUTEIBHOE Macilo, CIepMaleT, Kpacsiiee
BemiecTBo. PymsHa: cyxas u skuakas. Kpacka nns 6poseit
— cypbpMsiHOU Oneck. Tenn nis Bek. Makusik.
Apomatasle cpeactBa. Hocurenun apomata: 3¢pupHbIie
Maciia, TepIeHbl, CIIUPTHI, CIIOKHBIE d(DUPBL. DPUPHBIE
MacJia — CMECH JTYIIUCTBIX BEMIECTB, OTHOCSIIUXCS K
pa3IM4YHBIM KJIacCaM OPraHUYECKUX COCTUHEHHN.
CriocoObl N3BJICUEHHSI ApOMATHYECKHUX BELIECTB U3
pacTeHHIi: BBDKUMaHHUE, DKCTParipoOBaHUe MaxXy4Inx
BEIIECTB C IOMOILBIO PACTBOPUTENEH, TUCTUILIALUS
(u3BIIEUEeHUE F(PUPHBIX Macel BOJISHBIM TAPOM).
Apowmatepanus. [leiicTBre 3a11ax0B HA OPraHu3M
yenoseka. Jlyxu. [IpaBuiia nosip30BaHus TyXaMu.
Opexomnonsl. TyanetrHas Boga. Jle3010paHThI — cpeacTBa
YCTpaHSIONINE 3arax MoTa. AHTHIIEPCIIUPAHTEHI.
XVWMHUYECKHI COCTaB aHTUNEPCIIMPAHTOB: COIU
AIOMHUHMS, CYpbMBI, XpPOMa, JKeJIe3a, BUCMYTa, IIUPKOHMS,
a Takke QopMaNTbACT ] M STUIOBBIN CIIUPT. PerenneHTs.
Bunst penennenToB. CriocoOb! uX npuMeHeHus. Bpems
3¢ eKTUBHOTO ASHCTBHS PENEIIICHTOB.

IIpakTruecka
s paboTa.

XUMHYECKUI
JKCIIEPUMEHT

XuMHuuecKkast
urpa.

«Uudposas
IIKOJIa

OperOypx
bSI»

XUMUs B
OBITY

Bemecrsa ObITOBOM XuMUHM IS oMa. besomacHoe
obparreHue co CpencTBaMu OBITOBON XMMUH.
CuHTeTHYeCcKHe MOIOILKE CPENICTBA. BHITOBBIE XUMUKATEI,
uX KiaccuuKaIys Ha OCHOBe npuMeHenus. [IpaBuia

IIpakTruecka
g paboTa.

XUMUYECKUH
SKCHEPUMEHT

«IIudposas
IIKOJIa

OpenOypx
bs»




obOpareHus ¢ nmpenaparamu ObITOBONW XUMUH. OTpaBiIcHUE
OBITOBBIMU XUMHUKaTaMH (PacTBOp aMMHaKa, YKCyCHast
KHCJIOTa, IEPMaHTaHaT KaJiusl, OBITOBOM Ta3, yrapHbIH ras,
WHCEKTHUIINIBI, PACTBOPUTEIIH, JIAKOKPACOYHBIE MaTEpPHAaI
1 T.11.) A30yKa XUMYUCTKH. VI3 HCTOpHY MCTIONB30BaHUS
MOOIIKX cpeacTB. CHHTETUUECKHE MOIOIINE CPEACTBA
(CMC). O yém TOBOPHT SPIBIUOK HA OfekKAe. Moroiiee
neiictere CMC. XuMudecknid COCTaB 1 Ha3HAYCHIE
CMC. Or6enuBarenu. CpencTBa Uil YUCTKH KYXOHHOM
nocyapl. Cpenctea it 60pbObI ¢ HacekoMbIMU. [IpaBuiia
0e30macHOr0 XpaHeHHs CPEICTB OBITOBON XUMUH.
IIpaBuia 6€30TIaCHOTO UCITOJIB30BAHUS CPEICTB OBITOBOM
xumu. llpakTuyeckas padora "XumuncTka Ha JoMy".
IIpakTudeckas padora. CoctaBneHue HHCTPYKITHIL 110
Oe3omacHOM paboTe co cpeacTBaMHu OBITOBOM XMMHH.
WHcekTuiaabie mpemnaparbl, X OCHOBHBIC TPYTIIIHL.
Penmenentsi. [IpaBuna npaBuinbHOTO U 6€30MacHOrO
MIPUMEHEHUSI.

XuMuueckast
urpa.

6 | Xumuss
CEIHECKOM
XO3SMCTB
e

Arpoxumus Kak Hayka, ee pazsurue B Poccuu. Ilonstue o
MECTUINIAX, UX Kiaaccupukanus. XMMHYSCKUE CBOHCTBA
OCHOBHBIX SITOXHUMHUKATOB. CpOKHU M MTPOIYKTHI
pa3IoXKeHUs], IPEBPAILECHUS B I0YBE, BOAOEMAX,
BO3MOKHOCTH HaKOIJIEHUS B IPOJYKTHBHBIX OpraHax
pacteHuii. Y TOOpPEHUS U MX KIacCU(pHUKALIUS.
Opranndeckue u MUHepabHble yroopenus. [Ipocteie u
KoMIUTeKcHbIe ynoOperus. [IpakTuyeckas padora
«O3HaKkoMIIeHHE C MUHEPAJIbHBIMH YI00PSHUSIMI

IIpakTnuecka
s paboTa.

«Iudposas
IIKOJIa

OperOypx
BS»

7 | Xumus u
JKOJIOTHS

IIpuponusie pecypcsl. Dxomorus BoAsl. CocTaB BOJIBI,
Omosornueckoe 3HadeHre BOABL. [IMThEeBOM pexiMm.
KauecTBo BOJIBI M3 Pa3IMUHBIX HCTOUHHKOB.

Okonorus arMocdepnl. CocTaB BO3ayxa, €ro 3HaUCHHUE
JUTS TUTAHEThI 3eMJISI U IS BCEX JKMBBIX OPTraHU3MOB.
3arpsi3HEeHHE BO3ayxa U ero oxpana. O30HOBBIN 3KpaH,
0JIb3a WK Bpen? Dkonorus mouBbl. COCTaB MOYBHI.
Makpo- 1 MUKPO3JIEMEHTBI, HEOOXOIUMBIE IS
JKU3HeneaTeNbHOCTH pacTeHull. IlpakTudyeckune padoTsi:
«OpraHonentu4eckre CBOMCTBa BOAbI, «Ompenenenne
cocTaBa Bo3ayxa», «M3yueHne cocraBa MOYBBI)

«Uudposas
IIKOJIa

OpeHOypix
B

HTtoro
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V. ®opma npoBeaeHUs 3aHATHIA
TBopueckas mactepckast. [IpakTiueckast pabota. XMMHUYECKHI SKCIIEPUMEHT. XUMHUUECKasi UTPa.

VI. IMoypouHoe muIaHMpoOBaHHE KYypPca BHEYPOUHOIi 1eTeJILHOCTH




IToypouHoe IaHHPOBaHHE KYPca BHEYPOUHOI /IeATeIbHOCTH «3aHMMAaTeIbHAsA XUMHs», 8 KJace
Ne | Tema Kon-Bo | Jlata
/o 4acoB
B | II/P
ce | u
ro | JI/P
1 Beenenue. Xumust ¥ €€ 3HaUCHHUE. 110
2 Uro Takoe numia. 110
3 OCHOBHBIC MUTATENbHBIC BEIIECTRA. 110
4 benku. I1P Ne 1. «O6HapysxeHne 0CIKOB B IPOAYKTaX MTUTAHUSDY 1 |1
5 YraeBogpl. [IP Ne 2 «OOHapykeHHe KpaxMasia B POIYKTaX ITHTaHHS» 1 |1
6 Kupsr. [Ipaktuaeckas padora Ne 3. «OOHapy>KeHHE KUPOB B MPOAYKTaX NUTAHUS. 1|1
7 OCHOBHbI€ IPUHIMIBI PAIOHATIBHOTO MUTAHUSL. 110
8 [P 4. «Pacyer numieBol IICHHOCTH ITPOTYKTa» 1 |1
9 Bce o Butamunax. I1P Ne 5 «Ckonbko B si010ke Buramusa Cy. 1|1
10 | Munepanbhbie BemectBa. [IP Ne 6. «[IpurotoBnenne nmopouika u3 KypuHon 1|1
CKOpJYIBI U AEHCTBUE HA HETO COJISTHOM KUCIOTON»
11 | Yaii [IP Ne 7. «M3ydeHue CTpyKTypbl ¥ CBOUCTB Uash» 1|1
12 | TIpoaykrsi 6bicTporo nutanus. [1P Ne 8. «M3yuenne coctaBa MpoayKTOB MUTAHUS 1|1
(mo sTHKeTKaM) pacuMpoBKa KOJla MHUIIEBHIX 100aBOK, HX 3HAUCHHEY.
13 | I'asupoBannbie HanuTku. [IP Ne 9. «Mcnonb3oBaHue ra3upOBaHHBIX HATIUTKOB B 1|1
OBITOBBIX LIEJISIX»
14 | [loBapenHas coib, ee 3HaUeHne s oprannzMa yenoseka. [1P Ne 10. «Onpenenenne 1|1
3arpsI3HCHHOCTH MOBAPCHHOW COJIM
15 | VkcycHas kucnora — oprannueckas kuciota. [IP Ne 11. «3ydeHre cBOHCTB YKCYCHOM 1|1
KHCIIOTBIY.
16 | Coxma u pa3nu4HbIe BO3MOXXHOCTH €€ ipuMeHeHus B ObITy. [IP Ne 12. «3yuenue 1|1
CBOMCTB IHIIEBOM COJIBI».
17 XWUMHA B METUIIHHE. 110
18 | Ilepmanranar xasmusi. 1 10
19 [Tepoxcun Bonopoga. ITP Ne 13. «Pa3znoxenue nepokcuia BOAOPOIay. 1|1
20 ﬁon. I1P Ne 14. «PacTBOpeHue iloga B Boge u cnupTe.Pacno3HaBaHue HOAUIOBY. 1|1
21 | VckyccTBeHHbIE M HATypallbHbIE KOCMETHUYECKUE cpecTBa. KocMmeTnueckue 110
CPEJICTBA B HAIlIEM JIOME.
22 | Cocra kocMeTtnyeckux cpenacts. [TP Ne 15. «M3mepenne pH moromux cpencTsy 11
23 | JlexoparuBHas kocMeTHKa. [Ipenaparsl JeKOPaTUBHOM KOCMETHKH U UX XUMHUYIECKUN 110
COCTaB.
24 | Apomatnslie cpenctsa. [TP Ne 16. «OOHapy»xeHue rinieprHa B napQroMepHbIX 11
npenaparax. BekMMaHue Macia u3 KOKyphbl anelbCuHay
25 | BemectBa ObITOBOI XMMuM Juid Joma. beszormacHoe oOparieHHe cO cpeacTBaMu 110
OBITOBOW XHMHUH.
26 | CunTeTHUeCKrE MOIOIIHE CPEIICTRA. 1|0
27 | Azbyxka xumuuctku. [1P Ne 17. «XumuuncTKa Ha JOMY» 1|1
28 | HCeKTHIM/IBI U PEIEUICHTHI. 0
29 | lNonstue 006 arpoxumui. XUMHYECKUE CPEJICTBA 3aIIUTHI PACTCHUI. 110
30 | Yaobpenus u ux knaccudukanus. [TP Ne 18, «O3nakomiieHHE ¢ MUHEPAIbHBIMU 111
YI0OpESHUSIMI)
31 | Ilpuponusie pecypebl. Jkonorus Boasl. [IP Nel9. «Opranonentuyeckre cBoicTBa 1|1
BOJIBIY.
32 | Okonorust atmocepsl. [TP Ne20. «Onpenenenne cocTaBa BO3ayxa» 11
33 | Okomnorust moussl. TP Ne21. «M3ydyeHue coctaBa MmoyBb» 1|1
34 | TectupoBaHue 110




Ilepedyenb 000pya0BaHMsl, CPeACTB 00YUYEHHUS U BOCIIMTAHUS TEXHOJIOTHYECKOH HANIPABJIEHHOCTH
«Touka poctay MBOY «Poaunckaa COII»
o XUMHH, OHOJIOTHH

No | HaumenoBanue o00py10BaHUS KonnuectBo
/1 €TUHULL

1 Mukpockor 1udpoBoit 1

2 YueOHas 1abopaTopus 0 HEUPOTEXHOJIOTUI 1

3 HoyTtOyk 1




