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IHosicHuTebHAS 3amMCKA
Hanpasnennocts [IporpaMmsbl ecTecTBeHHOHAYYHAs Y pOBEHb 0CBOCHUs [Iporpammbl — 6a30BbIi

1.1. AKTyaJabHOCTb H 0CO0OEHHOCTH MPOrPaMMBbI

Cucrema o0mero o0pa3oBaHUs HE BCETrJa MOXKET 00ECIEeYHTh OOYYaIOIMUXCA TaKUM
YpOBHEM 0Opa30BaHUsI, KOTOPBIA OyAeT MOCTAaTOUYCH IS pealn3alldd WX CIIOCOOHOCTEH B
BHIOpaHHOH chepe nearenbHOCTH. [Iporpamma BHEYPOUHOH [EATENBHOCTH «XUMHSA B OBITY»
(manee — IIporpamma) HampaBiieHa Ha pa3BUTHE U (OPMHUPOBAHKME Y 00YYAIOIMIUXCSA ETOCTHOTO
npejacTaBieHus 00 OKPYXAMIIMX BEHMIECTBAX HA OCHOBE ITOJYUYEHHBIX XUMHYECKHX 3HaHWH. B
xoje peanuzanuu lIporpammbl, 00ydJaroIiuecs COBEPIICHCTBYIOT CBOM YMEHHS W HaBBIKH B
PEUICHUY TPAKTHYECKUX 3a7ad, YTO CIMOCOOCTBYET PA3BUTHI0 Y HUX JOTMYECKOTO, HHXEHEPHO -
TEXHUYECKOTO M JKOJOTHYECKOTO MBIIUICHHS. Ha mpumepe XuMuu, ydarpecs MOJydaroT
MPEACTAaBICHUS O METOJaX TMO3HAHUS, XapaKTepHBIX [UISI €CTECTBEHHBIX  HAyK
(3KCIIEPUMEHTAJILHOM U TEOPETUYECKOM)

[Ipenycmotpennas IIporpammoin peanm3anuss MEXIPEAMETHBIX CBS3€M  O3BOJUT
00ydaromuMcs OCYIIECTBUTh MHTETPANNI0 UMEIONMIUXCSA MPEACTABICHUH B IENOCTHYIO KapTHHY
MHUpa, a MPAKTUICCKUE 3aHIATUS W MPOEKTHAs JEATCILHOCTH COBEPIICHCTBOBATH YMECHHS H
HABBIKM, HEOOXOIMMBIC I TPOBEICHUS HCCICIOBAHUS, COMOCTABICHUS (DAKTOB, aHaNIM3a
MOJIYYEHHBIX PE3yJIbTaTOB, PAOOTHI C MPUOOPAMH U PEaKTHBAMH.

Brnanenune 3HaHUSAMH O XMMHYECKHX BEIIECTBAX MOTYT OOECHEYHTH TPaMOTHOE
OTHOIICHNE K MPUPOJE U K COOCTBEHHOMY 370pOBbI0 Oe3 HaHeceHHs ymiepOa. [losTomy 3HaHUE
BO3MOXXHBIX TOCIICACTBUI BO3JCHUCTBHUS PA3TMYHOTO POJIa XUMUYECKUX COCIAWHECHUN Ha
OpPraHM3M YeJIOBEKa CTAHOBHUTCS HEOOXOIMMBIM HE TOJBKO JUIS Bpaueil, HO U IS KaXKIOTO
YeJI0BeKa.

3HaHUA, MOJy4yaeMble B IIKOJIE MO XMMHUHM, BO3MOXKHO M HEOOXOJUMO T'PaMOTHO
MPUMEHATh M B TMOBCEAHEBHON >ku3HU. [lo3HaBas OCHOBOIOJNArarIIfe 3aKOHbl XHMHH,
o0ydaromuecs: 3HaKOMATCS C COCTABOM M CBOMCTBaMH pa3IMYHbIX XUMHUYECKHX BEIECTB, Kak
€CTECTBEHHBIM 00pa3oM TIPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHW3Me, TaK | IpHU
HE3aBUCUMOM BHEIIHEM Bo3feicTBUU. [IIKOTbHUKM Y3HAIOT, KAK HMEHHO 3TH BEIIECTBA BIUSIOT
Ha MPOIECCHI )KU3HEACATEIPHOCTH OpPraHu3Ma U Ha camy >KM3Hb YeJIOBEKa - YTO MOJIE3HO U B
KaKUX KOJMYECTBAX, a YTO MOKET OKa3bIBATh OTPUIATEILHOE BIIMSHUE.

[IporpamMma «XuMmus B OBITY» 3HAKOMHT O0YYAIOIMUXCSA C KOMIUIEKCHBIMHU TIPOOJIeMaMu
W 3a7a4aMu, TPeOYIOIMMU CHHTE3a 3HAHWHU 110 psay npeameroB (pusuka, OMONIOTHS, YKOIOTHS,
reorpadusi, ©CTOPHSI).

OKojoruyeckue 3afadyd: aHajdu3 H3MEHEHUH B OKpYKarolled cpele U opraHuzanus
CBOETO BJIMSHUS HA CUTYyaIluto, popMupoBaHre OEPEKHOTO OTHOIICHUS K IPUPOJIE.

®uznueckue 3amauu: u3yuyeHue (HU3UUYECKUX CBOWUCTB BEUIECTB, (U3UUECKHE METOIbI
aHaJM3a BeIlleCTBa.

Hcropuueckue 3a1auu: UCTOPUUECKUE CBEICHUS O BIMSAHUM XUMHHU HA )KU3Hb YETOBEKA.

buonoruveckue 3agaun: u3yueHrue XUMHUUECKOTO COCTaBa 00bEKTOB KUBOM MPUPOJIBI.

Nudopmaruka - mouck uHopmanuu B VHTepHere, co3gaHue W odopmieHUE
Mpe3eHTaIi, paboTa B TEKCTOBBIX M TAOJMYHBIX PEIaKTOpaXx.

Conepxanue I[IporpamMmbl 3HAKOMUT OOYyYarONUXCA C XapaKTEPUCTUKOW BEUIECTB,
OKPYKaIOIIHUX HAc B OBITY: BOJA, TIOBapEHHAs COJIb, MHUIIEBAs COJA, C BEIIECTBAMH, U3 KOTOPHIX
CIleNaHbl TMOCyJa, CIHUYKH, KapaHiamy, Oymara, CTPOUTENbHbIE MaTepualbl, aBTOMOOHIbHAS
TEeXHHUKa, JIeKapcTBa | T. 1.

Takue Ttembl kak: «Boma», «lloBapennas conby», «Cnuukm», «bymara» naroT
BO3MOKHOCTh aKTYaJM3aIllMM JKOJOTUYECKUX 3HAHUHM oOydwaromuxcs. [IpakTudeckue 3aHATHA
CTOCOOCTBYIOT (OPMUPOBAHMIO CIEINHMANIbHBIX YMEHUH W HABBIKOB Pa0OTHI C BEHIECTBAMH WU
000pyI0BaHUEM.

[IpoekTHBIE paboTHI, TEeMaTHKAa KOTOPBIX mpuBoautcs B Ilporpamme, mMO3BOJIAT
chopmMupoBaTh y 00y4AOMIMXCSI YMEHUE CaMOCTOSATENIBHO MPHOOPETaTh U MPUMEHSATH 3HAHUS, a
TaKKe Pa3BUBAIOT UX TBOPUYECKHE CIIOCOOHOCTH.



AxtyanbHOCTh [IporpaMmmbl o0ycioBiIeHa T€M, 4TO B y4eOHOM IUJIaHE MO MPEeaAMETY
«Xumus» orBeneHo Bcero 4 uvaca B Henmenro B 8-9 2 wyaca ul0-1lkmaccax 2 waca, 4TO JaeT
BO3MOKHOCTh C(OPMHUPOBATh Y 00y4arOMuUXCs TOJIbKO 0a30Bble 3HAHUS MO MpeAMeTy. B Toxe
BpeMs Bo3pacT 15-16 OyneT aBiseTcs BaKHBIM IS TPO(PECCHOHATBHOTO CaMOOIIPEIETICHUS
oOyuaromuxcs. Bo3aMokHO, YTO MPOCHYBIIHWIICA MHTEPEC K XMMHHM MOKET BIMATH Ha BBIOOD
Oynyiei podeccuu.

1.2. Tlenarornyeckas nesjecoodpasuocts IIporpammpl

[Tenarornueckas menxecoobpazHocTs [IporpaMmbl 3akiaroyaeTcss B TOM, 4TO B TIPOIECCE
00y4YeHHsI CO3MIAI0TCA YCIOBUS K (POPMHUPOBAHUIO Y 00 yJAIOIUXCSI
[EJTOCTHON KapTHHBl MHpA, BOCIUTAHHWIO JIOJEH TBOPYECKUX M KOHCTPYKTUBHO MBICIISIINX,
TOTOBBIX K PEHICHWIO HECTaHAAPTHBIX >KU3HEHHBIX 3amad. Ha 3amstusix mo [Iporpamme
dbopmupyroTcsi yMeHHS O€30macHOTO OOpalleHus ¢ BEIIeCTBAMH, HCIOJIb3YeMBIMH B
MMOBCEHEBHON JKW3HM, 3aKJIaJbIBAIOTCS HOPMBI 3J0pPOBOTO 00pasza J>KW3HH, TMOIYy4aroT
HaBBIKA PabOTHI ¢ nudpoBoit maboparopueii. 3HAKOMCTBO OOYUYAIOMINXCS ¢ XUMHUYCCKHUMH
BEII[ECTBAMH, U3 KOTOPBIX COCTOHUT OKPYXAIOUIUH MUP, MO3BOJSET PACKPHITh BaKHEUIINE
B3aMMOCBSI3U YETIOBEKA U PA3MYHBIX BEHIECTB B CPEJIE €ro OOUTaHMUS.

1.3. OtnuuuTenbHbie ocobeHHocTH [Iporpammbl.

[IporpamMa wMeeT MPHUKIAJAHYIO HAMPABICHHOCTh W CIYKUT UISl YIOBJICTBOPEHUS
WHIUBUIyaTbHOTO MHTEpeca O0yJaloIuXCcs K M3YYCHHIO W MPUMEHEHWIO 3HAHWU M0 XHMHHU B
nmoBceHeBHOW ku3HU. B Ilporpamme craBuTcs 3amgada HEOOXOAUMOCTH OOECIICUUTH
XAMHYECKYI0 TPAaMOTHOCTh B HANpaBICHUM COXPAHEHHS 3J0POBbS, KaK 3allora YCIEITHOCTU
YeJ0BEeKa B JKM3HU; JACTCS TOHATHE O JIEKAPCTBEHHBIX BEIIECTBAX M MEXaHM3MaX MX JCHCTBUS
Ha opranm3Mm uenoBeka. Coxmepkanue [Iporpammbl ompenensercs ¢ y4eTOM BO3PaCTHBIX
ocoOeHHOCTeH Oo0yyarommuxcs W MX MHTEPECOB B 00JACTH MO3HAHUS MHpa, K camomy ceoe,
)KU3HU B LIEJIOM, a TAK)Xe C Y4eTOM ICHXOJOT0-MeAarorn4eckuX 3aKOHOMEpHOCTEH o0ydeHus u
(GopMupoBaHuA €CTECTBEHHOHAYYHBIX 3HAHMN M BUJIOB MO3HABAaTENbHOU jAesTenbHOCTH. Ocoboe
BHUMaHHE yenseTcss QOPMHUPOBAHUIO IKOJOTHUECKUX 3HAHHUM 00yJaromuxcsl.

1.4. lleas u 3apaun [Iporpammbl

Ieab: dhopmupoBanue y oOydaromnuxcs rIyO0OKOTO M YCTOHYMBOTO HHTEpeca K MHPY
BELIECTB U XMMHUYECKHX MpEeBpalleHui, MpHoOpeTeHne He0OX0AUMBIX MPAKTUUECKUX YMEHUH U
HAaBBIKOB MPOBEICHUS IKCTIEPUMEHTOB.

3agaumn:

Oo0yuawme:

- pacimupeHue Kpyrozopa o0ydaromuxcs;

- TOBBIIICHHE MX HHTEpeca K XUMUHM M Pa3BUTHE BHYTPEHHEH MOTHBALMU YUCHUS
yepe3 (hopMUpOBaHUE TPEICTABICHHUI O COCTaBe M CBOWMCTBAX XMMHUYECKHX BEUIECTB U
MaTepHaJIOB, OKPYXKAIOIIUX YeJIOBEKA B IOBCEJHEBHOM KHU3HU U METUIIMHE;

- pacmupenue u yriyOneHue 3HaHUH 00y4aloNnXxcs O POJIH XMMHYECKHX IEMEHTOB
U WX COCAMHEHUH B JKU3HEACATEIBHOCTH OpraHu3Ma, O BAKHEHIINX XUMHUYECKUX
NPEeBpaIIeHUAX, JEXKAIMX B OCHOBE MeTa0onu3Ma, O MPUMEHEHHH B MEAWIUHE HEKOTOPBIX
HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB;

- pacimupeHue u yriyOJjeHue 3HaHUK OOydYaloUIUXCs MO OBJIAJCHHIO OCHOBaMH
METOJIOB TO3HAHUs, XapaKTEpHbIX /JIsi €CTECTBEHHbIX HayK (HaOIIOJeHHE, CpaBHEHHE,
SKCIIEPUMEHT, U3MEPEHHUE);

- TIOATOTOBKAa OOYYaIOUINXCS, OPUEHTHPOBAHHBIX HA XHUMHUYECKHHA Mpoduin
00yueHusi, K yCBOCHUIO MaTepHaja MOBBILIEHHOTO YPOBHS CI0KHOCTH MO XMMHH.

PassuBaromme:

- (opMupoOBaHHE CIEUUATBHBIX yYMEHHH ¥ HaBBIKOB pabOTHl C XUMHYECKHMH
BELIECTBAMHU U MaTepHaiaMy B OBITY U UCIONB30BAHUS MOTYYCHHBIX 3HAHHI HA MPAKTHKE;

- pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH M YMEHHMM Y4YallluXCs CaMOCTOSTENbHO
npuoOpeTaTh M MPUMEHSTh 3HAHUS Ha TIPAKTUKE.

BocnuraresbHbie:



- BOCIHTAHUE HKOJOTUYECKON TPAMOTHOCTH M XMMHUYECKOW KyIbTyphl NPH 0OpamieHnn
C BEILIECTBAMM;
- BOCIMTaHHUE YMOLMOHAJIBHO- [EHHOCTHOTO OTHOLIEHHS K OKPYXKAIOIEMY MHUDY;

- OpHUEHTauus Ha BHIOOP XMMHUKO-OMOJIOTHYECKOTO MPOduis.
15. Anpecar IIporpammbl

[Iporpamma akTyanbHa s obydaromuxcs 8-111 kmaccos (15-17 mer). Ha oOyderune mo
[IporpamMe TpPUHUMAIOTCS BCE JKENAIOIINE, MMEIOIINE 0a30BbIe 3HAHWA MO XUMHH U HE
MMEIOIIME TTPOTHUBOMOKA3aHUH 0 3/I0POBBIO.

1.6. ®opMbI U pekUM 3aHATHI.
@®opmMbl Oprauu3anuy y4eo0HOro 3aHATHS:
- JIEKIIMOHHO-CEMUHAPCKOE 3aHATHE;
- TMPaKTHYECKOE 3aHSTHE,
- Oecena;
- KOH(EpeHIHs,
- wWrpa.

®opmbl opranu3anuu 00pa3oBaTeibHOr0 Npolecca - TPYNIoBasi, HHINBHAYaTbHAS.

Copmepxanne IIporpaMmbl mpeamonaraeT pasHOOOpa3HbIE BHIBI ACSITEILHOCTH
oOyuaromuxcs: O6ecebl, TUCKYCCUH, TIPAKTUUECKHE U TabOpaTopHbIe PabOTHI, CAMOCTOSTEHHbIC
MPOEKTHBIE PAOOTHI C UCTIOIB30BAHUEM PA3JIMYHBIX UCTOYHUKOB HH(OPMAIUH.

I'pynnosas (Gecena 3BpuCTHUECKAs, 3AIUTa TPOCKTOB, Ja0OPATOPHOE 3aHATHE, JEKITHS,
OJIUMITHAMA, OTKPBITOE 3aHITHE, MPAKTUICCKOE 3aHATHE, TPE3CHTAIHS, CEMUHAP).

Huoueuoyanwvnas (HabnwoaeHne, oTpabOTKa HaBHIKOB PENICHUS MPAKTHYECKUX 3aay).

JlexumoHHO-ceMuHapcKas (hopMa MPOBEICHUS YUCOHBIX 3aHATHH TO3BOJISIET PACIIUPHUTH
U yrayOuTh 3HAHHS O XMMUYECKHX BEIIECTBaX, MPUMEHSIEMBIX B OBITY, CTPOMTEIHCTBE,
MeauuuHe U T.A1. CeMuHapbl CHOCOOCTBYIOT MOBBIIICHUIO YPOBHS CaMOCTOSTEIHHOCTH
o0yJaromuxcss B YCBOGHHH Marepuaia U Ipu paboTe ¢ JONMOJHUTEIHHBIMH HCTOUYHUKAMU
uHpopmaimu. [IpakTuueckue 3aHATUS CIOCOOCTBYIOT (OPMHUPOBAHUIO CTEHUATbHBIX YMEHUH U
HaBBIKOB pabOThl ¢ XMMHYECKUMHU BellecTBaMU U obopynoBanuem. Co3aaHue MPOEKTHBIX paboT
0 OTAETbHBIM TeMaM [IporpamMmbl MO3BOJIIIOT pa3BUTh TBOPYECKHE CIOCOOHOCTH,
chopMHpOBaTh y 00YJAIOIIUXCS YMEHUS CAMOCTOSATEIBHO MPUOOPETaTh 3HAHMSL.

WuTerpauus: mporpamMMa yriyoiaseT 3HaHUS 1O OWOJNOTHH, XHUMHH, SKOJIOTHH,
MEAULUHBI, ICUXOJIOTHH. I TOrOM yCBOGHUS MPOTPaMMBI SBIISICTCS 3aILUTa IPOEKTA.

Pexum 3ansiTmii: 2 pasa B HeJesto 1o 2 Jaca.

1.7. Cpoxk peanusauuu IIporpammel.

Cpok peanuzauuu nporpamMmbl - 1 ron. OOmiee KOJIMYECTBO Yy4eOHBIX 4YacoB,
3aMJIAHHPOBAHHBIX HA Bech NMepuoja o0yuyenusi: 136 yacos.

1.8.Ilmanupyembie pe3yabTatbl ocBoenusi IIporpammsbl. (OOpa3oBaTeibHbIE
pe3yJabTaThl:

[Tocne 3aBepimenust o6ydenus no [Iporpamme oOyuaronuecs OyayT 3HATH:

- COCTaB, CBOIicTBa, 00OnacTé MpUMEHEHUS Hauboyee pacrmpOCTPAHEHHBIX BEIIECTB H
MaTepUaIOB U yMEThb MPHMEHATh WX IO Ha3HAYEHHWIO, COONofas mpaBuiIa 0e30MacHOro
oOparieHusi ¢ HUMH;

- POJb XUMHYECKHUX 3JIEMEHTOB M MX COCAUHEHHUN B KU3HEACATEIbHOCTH OPraHU3Ma;

- BaXHeHIIMe XUMHUYECKUE NMPEBPALIECHHs, JIeKAI[Ie B OCHOBE MeTab0I13Ma;

- HEKOTOpbIe HEOPraHUYECKHE U OpraHMYeCKUe BELIECTBA, NPUMEHIEMbIE B MEIHULIIHE.

[Tocne 3aBepumenus oOyuyenus mo [Iporpamme oOydaroniuecss OyayT yMeETh:

- COCTaBIATH CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B HPHPOJE,
000CHOBBIBaTh POJIb KaXAOTO B COXPAHEHUH NPHUPOJIHOTO PABHOBECHS, aHATM3UPOBATH
MPUYMHBI U IOCIEACTBHS €r0 HAPYIICHHUS;

- TPOBOJUTh XMMHUYECKHUN IKCIEPUMEHT MO OOHApPYKEHUIO KaTHOHOB M aHHOHOB B
pacTBopax;

- 3HATbh HaBBIKU PabOTHI C HUPPOBOI TabopaTopueit



-coOmoiaTh mpaBwia O€30MaCHOCTH TpH  OOpalleHWH C  JIeKapCTBEHHBIMU
BEIIECTBAMU W CPEJCTBAMH OBITOBOI XUMUH;
-COCTaBIISITh OTYET O MPOJCIAHHOM IKCIIEPUMEHTE;
-IPUMEHSATH BEIIECTBA MO HA3HAYCHUIO;
-pemarh 3aJa4u Pa3TMIHON CTEIIEHN CIOXHOCTH: KaK THIIOBBIE, TAK M KOMIUICKCHEIE;
-pa3BUBaTh COOCTBEHHYIO HHHUI[MATHBY ¥ O3HABATEILHYI aKTUBHOCTD TIPU PEHICHHUU
pa3IMYHBIX BOTIPOCOB H POOJIEM B XUMUH.
JIns MOHHWTOpPHHra pe3yJabTaTUBHOCTH 0Opa30BaTEIBHOTO Mpolecca o
[Tporpamme «XuMus B OBITY» UCHIOIB3YIOTCS CISAYIOIINE BHIIBI KOHTPOJIS:
* TIpeABAPUTEIBHBIN KOHTPOJIB (TIPOBEPKA 3HAHUI yYalmIuXCsl HA HAYaJIbHOM JTarie
ocBoeHwust [IporpaMMbI) — BXOAHOE TECTHPOBAHHE;
* TEKYIIUI KOHTPOJIb (B TEUCHUE BCETO CPOKa peanmsanuu [IporpamMmer);
* UTOTOBBIH KOHTPOJb (3aKITHOYUTEIbHAS POBEPKA 3HAHWN, YMCHUH, HABBIKOB IO
uToram peaimsaruu [I[porpaMmer).

1. Conep:xanue IlporpamMmmsl

2.1 Beenenne

O6mue npaBuna paboTel B XUMuueckoi nmaboparopuu. TexHuka 6e30macHOCTH HpH
pabote B xumuueckoii naboparopuu. OkazaHue MepBOil MOMOIIM MPH HECYACTHBIX CIydasXx.
[IpaBuna paboThl ¢ KUCIOTAMu, I[e0YaMu, JeTy4yuMu BemectBamu. L{udposas maboparopus
¥ HarpeBaTelbHbIE MPUOOPH W TpaBmia paboOTHl ¢ HUMH. XHUMHYECKas Tocyjaa oO0mero
Ha3HauyeHUS. MBITbE U CyIIKAa XUMUYECKOW MOCY/IBI.

Ponp Xxumum B KU3HM 4YeNOBEKa M pa3BUTUU uyenoBedecTBa. O030p BaKHEUIIUX
KJIACCOB COEIMHEHMM, MCIOJIb3YEMbIX YEJIOBEKOM. XHMHUS -TBOPEHHUE IMPHUPOABI U PYK
yesnoBeKa. XUMUs BOKPYT Hac. XMMUYECKHE BEIIECTBA B IOBCEHEBHOM KNU3HU YETOBEKA.

Ilpakmuka:

IIpuemvl u Hagviku oOpaweHus ¢ yupposoi rabopamopueli U HaA2pesamenbHbIMU
npubopamu  (cnupmoska, NIUMKA, B00AHAS OAHA) U XUMUYECKOU Nocyoou obweco
HA3HAYEHUS.

Cocmagnenue mabnuy, ompaxcaowux Kiaccupukayuo eewecms, u30mosieHue
IMUKEMOK HeOP2aAHUYEeCKUX Gewecmes, COCmasneHue CRUCKA pPeaxkmueos, Heco8MecmuMblx
OJ151 XpaHeHUsl.

Tema 1. HMcropus B3aMMOOTHOIIEHUI YEI0BEKA U HPUPO/IbI

Wcrounuku sHepruu (ucueprnaeMble U HeWcuepraemble). «OKONOTHYECKUH PIOK3AKY.
HeobxoxumocTh OepexxkHOr0 OTHOLICHHS K OKpysKaromieil cpene. YenoBek U mpupoja B JajeKoM
NpOLLJIOM: MpHCBauBatoiiee xo3sfiictBo. [lpeBHue nwoau. Bnusnue npupoaHbIX yClnoBHH Ha

PACCCICHUC U 3aHATHA JPCBHUX J'IIO,Z[Cﬁ.

OCHOBHBIC 3aHITHS APCBHUX HIOZleﬁi C06I/IpaTCJ'IBCTBO Hn 0XOTa. HpI/ICBaI/IBaIOIJ_Iee
X0351cTBO. JIoKanmbHBIN XapaKTCp BJIUAHUA ACATCIBHOCTH OPCBHUX CO6HpaT6HCﬁ H OXOTHHKOB

Ha MPUPOLY.

[lepexon denoBeka K MPOU3BOAAIIEMY XO3sUCTBY. [Ipou3sBojsiee XO35HCTBO.
Bo3nukHOBeHue 3emuienieniusi W CKOTOBOJACTBA. Bo3jaeiicTBMe Ha TPUPOAY JPEBHUX
3eMIle/IeNIblleB M CKOTOBOAOB. CTuxWiiHOe Tmpupojononas3oBanue. OmycTeiHUBaHuHE. [ubens

[MABUIIN3AIAHN.



Ot xonecHuupl 10 camoiera. Vi3mMeHeHue xapakTepa NpUpPOAOINOJIB30BAHUSA B MPOLECCE
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA

Yenoek m npupoaa B Hacrosumem. [IpsMoe U KOCBEHHOE BO3ACHCTBHE XO3AWCTBEHHOU
NEeATEIbHOCTH 4YeloBeKa Ha npupony. Mutponykumsa. Heucuepnaemble u umcuepraembie
UCTOYHUKY dHEepTuu. cTOYHUKY SHEpruu (McueprmaeMble W HEHCUeprnaeMbie). « IKOIOTUUECKHH
prok3ak». HeooxoaumMocTh

0epeXHOTO OTHOUICHWS K OKpYXaiwmed cpene. ATbTepHATUBHBIE UCTOYHHUKU SHEPTHH.
[IpunuBHBIE >NEKTpOCTAaHIUKU. DHEPTus BeTpa. ['eoTepmanbHas sHeprusa. buosHepreruka.

Ipaknwueckue 3a0anun

Temnepamypa u meniooomen

Cmpoenue niamenu

Ox3omepmuyeckue u 3H0omepmuyecKue

npoyeccul
IIpespawenue paznvix 6u008 dnepauu opye 6 opyed.
Hazcpesaem no-pasHomy (nepedaua Meniosoll 9Hepauu U3yueHueMm,

menionpo8ooOHOCMbIO, KOHBEKYUell).

Tema 2. CBoiicTBa BELIECTB.

Xumnyeckne u Quznueckue cBoicTBa BemecTB. YncTeie BemecTBa U cMecd. OCHOBHBIE
IpUEMBl C TBEPABIMHU, XHUIKMMH M Ta3000pa3HbIMU BemecTBamu. JlabopaTopHbie cmocoObI
MOJIy4eHUs HeopraHuueckux emiecTB. Ilporecc pactBopeHusi BeuiecTB. PacTBopbl U uX
MPUTOTOBJICHUE.

Ilpaxknwueckue 3a0anusn

Ilonyuenue yenekucnoeo 2asa, Kuciopooa 61abopamopuu.

Ilonyuenue cynopama meou uz meou , cepebpa u3 Humpama cepeopa u m.o

Tema 3. [loyemy 1 Kak MpOTEKAIOT XUMHUYECKHE PEAKIIUH.

MHuoroo0pa3ue ¥ 3aKOHOMEPHOCTH MPOTEKaHHsA XUMUUeCKuX peakuuil. Knaccudukanus
XUMHYECKHX peakuuid. 3aKOHOMEPHOCTH IPOTEKaHUS XUMHYECKHX peakuuid. Bremnue
IPU3HAKU TNPOTEKAHMS XUMUYECKUX peakuuil. XUMHUYECKUE YpaBHEHMSA. 3aKOH COXPAHEHMS
MAacchl BEIIECTBA. XMMUYECKUE PEAKLUN B KUBBIX OpraHU3Max.

Hpaxknwueckue 3a0anusn

Cocmasnenue ypagnenuii peaxkyuii NO yenouke npespaujeHui.

Onvimul «3mess U3 caxapHou nyopwly, «Bzaumooeiicmeue memannog c consHou
KUuciomouy, «3mes uz 210KOHama Kauibyusy

IIpogedenue xauecmeenHvX pearkyuil.

Tema 4. Boga.

Bopga B macmitabe nianetsl. Kpyrosopot Boasl. [Ipupoanas Boja u €€ npecHoi BoJbl Ha
wiadere. [IpecHas Boga u ee 3amachkl. DKOJIOTMYECKUE MpoOiIemMbl yncToil Boxabl. Boxa B
opraHusme yenoBeka. Boma B meauuusHe u Qgapmakonorud. AHomanuu (U3MYECKUX CBOMCTB.
PactBopsttoniast cnocoOHOCTh BOAbL. [IpoGiieMbl MTUTHEBOM BOJBI.

IMpakTuka:

Ananu3z 6006l U3 NPUPOOHBIX UCHOUHUKOS.

Pacmeopsrowee oeticmaue 600bi.

Ouucmka 800vi.

Onpedenenue dcecmkocmu 600bl U ee YyCMpaHeHue.

MHmnozo u 600wl 6 0o6owjax u ppykmax?

Tema 5. YucTble BemecTBa U CMECH B XKU3HH YEIOBEKA

Yucteie BemectBa Juctunnuposannas Bojaa, Kucnopoa. Cepebpo, Bogopon, Ceunen u
np. Uctunnsie pactBopsl. Cmecu Mopckad Bona. I'pannt. Crans. PacTBop xsopuga HaTpus i
uabekui. Yyryn. Bosayx. bazamer. Crexno. Omynbcus «macino B Boje». PazHOBHAHOCTH
cMmeceil, 00JacTH MX HCIOJIb30BAaHUSI B TOBCEIHEBHOM JKM3HHM YeloBeKa. | OMOreHHble u
rereporeHnsie cMecu. Cmecu B (apmakonoruu. IIpumepsl ®KHUIKUX, TBEPABIX U ra3000pa3HbIX
cMeceit. OMHOPOIHBIE U HEOJHOPOAHBIE cMecH B ObITY. CBolicTBa cMmecell. Paznenenue cmecei.

Boinenenue BemecTB M3 HEOJAHOPOAHOM CMeECH, OOpa30BaHHON pPAcTBOPUMBIMH M
HEpacTBOPUMBIMM B BOJie BeulecTBaMu. OTcranBaHue: BulieneHue BEIIECTB U3 HEOAHOPOIHOM
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMU B BOJIE BELIECTBAMH C Pa3MyHOM MIOTHOCTHIO. B



NENUTENbHON BOpOHKE. JlMCTWNAUMS, BhIMApUBaHue, IEHTpU(yrHpoBaHUE, XpomaTtorpadus,
KPUCTAIIHM3AIMA U BO3TOHKA. [leperonka wim AMCTUIIIALMA - CIOCO0 pa3zieieHusi, OCHOBAHHBIN
Ha Pa3JIMYUU B TEMIIEPATYpaX KHUIEHHS APYT B IPyre KOMIOHEHTOB.

[Ipuem pasnpeneHuss OTHOPOIHBIX CMECEH ITYTEM HMCIIAPEHMS JETY4YMX JKUAKOCTEH C
NOCIEeNyIOIEeNn KOHAeHcanue ux mnapos. Ilpumep: nonaydyeHue AMCTWIIIMPOBAHHOM BOJBI.
Pemrenue 3a1a4 Ha HAXOKIEHUE MAaCcCOBON M 00BEMHOI T0JIM KOMITOHEHTA CMECH.

Ilpaknwka

H3zeomosnenue npocmetiviux @uibmpos u3z noopyuHvlx cpeocms. Paszdenenue
HEOOHOPOOHBIX CMecell.

Ouucmka MeoH020 Kynopoca om HepacmeopuMblX U pacmeopumslx npumecetl.

Tewma 6. [ToBapennas comb u caxap

Poxnp moBapeHHO# conmu B 00OMEHE BEIIECTB YeT0oBeKa M KHUBOTHBIX. ConeBoi OanaHc B
opranmsMe 4enoBeka. [IpumeHeHne Xxyiopuaa HaTpus B XO3SWCTBEHHOW JCATEIBHOCTH
genoBeka. Korma comp - sa. 3noynotpebieHue conbio. Mcmonp3oBaHHe XJIOpuaa HATpUS B
XAMHYECKOW TIPOMBINUICHHOCTH. VICMONb30BaHWE XJIOpUIA HATpPHA B IHIIE, MEIWIMHE.
[TpousBoacTBO MoBapeHHOM comm. Caxap W ero coiicTBa. [lone3Hble U BPEAHBIE YEPTHI
caxapa. HeoObmHoe mpumeHeHue caxapa.

Ilpaknuwka.

Ceoticmea pacmeopos nogapeHHou cou

T'opum nu caxap?

Tpuboniomunecyenyus

Tema 7. XuMus OUILH

N3 dyero cocrout mnuma. XUMHYECKHH COCTaB NPOAYKTOB NUTaHUsA. OCHOBHBIE
KOMITOHEHTBI THWIIN: JKUPBI, OCJIKH, VYIJIEeBOJbI, BUTAMHUHBI, CONH. XHMHS TPOJYKTOB
pPacCTUTEIBHOTO M JKMBOTHOTO HpoucxoxacHus. dusmonorus numeBapeHus. IIpoaykTsl
OBICTPOTO MPHUTOTOBIECHHS M OCOOCHHOCTH HX Npou3BojicTBa. IIpomecchl, mpoucxonsmue mnpu
BapKe, TyHIEHUH M kapeHuH nuiy. Kak caenaTh ey He TOJIBKO BKYCHOM, HO M MOJIE3HOM?
J106aBKH B IPOAYKTHI TTUTAHUSI.

XVMMUYECKUE PEAKIMM BHYTPU HAac. XHMMHUYECKHE IPOLECCHI, MPOUCXOASIINE IPU
XpaHEeHHH U MepepaboTKe CenbCKOXO03AHCTBEHHOTO ChIphs. KOHCEpBAaHTHI M aHTHOKUCIUTENH, UX
pOJIb.

CrnocoObl XUMHUUECKOTO aHaIM3a COCTaBa BELIECTB B NpoaykTax nuranus. Coxepxanue
BUTaMUHOB U MUHEPAJIBHBIX BEIIECTB B MUILEBBIX MPOAYKTaX.

Ilpaknwka

Onpedenenue kavecmea meoa. llposepka meoa na nanuuue Kpaxmand, meud, caxapo3bl.

Onpeoenenue sumamunos A, C, E 6 pacmumenvrHom macre.

Onpedenenue Humpamos 6 npooOyKmax.

Ananusz npoxaaoumenbHulx HANUMKOS.

Onpeoenenue Kogeuna 8 HanUMKax

Onpedenenue cooepiucaniiss #}upos 6 ceMeHax pacmeHuil.

Kauecmeennvie peakyuu na npucymcmeue y2ne00os.

Xumuyeckue onvimul ¢ He8amenbHOU Pe3sUHKOI.

Onpedenenue cooepicanusi nNOBAPeHHOU CONU 8 NPOOYKMAX NUMAHUA (MACLO, Cblpbl,
COJIEHbIE MBOPOICHBLE U30EUL).

Tema 8. Crinuku

[Mupodopsl. Yctopust uzoOperenuss cnuuek. Cnuuku [llancens u Yokepa. Cnuuku
Copua. Crnumuku Upunu. llsenckue cnuuku Jlynacrpema. Kpacubiit u Genblit docdop.
OKHCIUTENBHO - BOCCTAHOBHUTENbHBIE IIPOLECCHI, MPOTEKAOUIMe MPH 3aXKUTAaHUU CIUYKH.
OcHOBHbIE BUJIBI COBPEMEHHBIX CHMYEK. JlepeBsHHbIE(M3TOTOBICHHbBIE U3 MATKUX MOPOJ AEpeBa
- OCHHBI, JHIBI, TOMOJS, aMEPUKAHCKOM Oelloil COCHBI U T. I.), KAPTOHHBIE U BOCKOBBIE
(mapaduHOBBIE - U3TOTOBJEHHBIE M3 XJIOMYATOOYMaKHOTO KIyTa, MPONUTAHHOTO MapapuHOM).
[To merony 3axuranus - TEPOYHbIE (3AKUTAIONINECS PH TPEHUU O CTEIHATIbHYIO TOBEPXHOCTD -
TEPKY) U OecTEPOUHBIE (3aXKHUTAIOLIUECS TIPU TPEHUU O JIFOOYIO TTOBEPXHOCTB).



Cnuueynoe npou3BocTBo B Poccun. CtpoeHue, coctaB v U3TOTOBIEHHE CIIUYEK.

Cnenuanpubie cinuku. [LITopMoBbie (0XOTHHYBH) - TOPAIIUE HA BETPY, B CHIPOCTU U MO
noxnaém. TepMuueckue - pa3BUBAIOIINE MPU TOPEHUH 0OJiee BBHICOKYIO TEMIIEPATYpy U AAIOIINE
IpU CTOPAaHUH TOJOBKH OoJjbliee KOJNW4ecTBO Terna. CHUTHANbHBIE - JAOMIME TPH TOPEHHU
nBetHoe miamsa. Dororpaduyeckue - maromue MTHOBEHHYIO SPKYIO BCIBIIIKY, HCIOIb3YEMYIO
npu  (dortorpadupoBannu. CurapHele - CHOUYKH YBEJIMYEHHOTO pasMepa Ui Oojee
MPOJOKATETBHOTO TOPEHUS TIPH PACKYpPUBAHUHM CUTAphl. TpyOOUYHBIE- CIIMYKH YBETHYCHHOTO
pasmepa A 0ojiee MPOJOKUTENHHOTO TOPEHHS TPH PACKypUBAHHU KYPUTEIBHOH TPYOKH.
KamuHHBIE - OYEHb ATMHHBIC CIIMYKH, YTOOBI 32)KHUTATh KAMUHBL. ['a30BbIe - MEHBIICH ITHHBI,
4eM KaMHUHHBIC, YTOOBI 3aXKHraTh Ta30Bble TOpenkd. JlekopaTuBHBIE (TIOJApPOYHBIE,
KOJUICKIIMOHHBIE) - OTPaHMYCHHBIC BBIMYCKH KOPOOKOB (MHOTrAa HAOOpamu, YJIOXKECHHBIMH B
JEKOPATUBHYIO KOPOOKY).

Ilpaknwka

H3yuenue ceoticme pasnuunvlx U008 cnudex (Oblmosulx, OXOMHUYLUX, MEPMUUECKUX,
CUCHATILHBIX, KAMUHHBIX, (homozpapuueckux).

Tema 9. bymara

OT nepramMeHTa W HIEJNKOBBIX KHUT 10 Hamux aHed. Llemmronoza. Ceszyromue:
KAoJNWH, KapOOHAT KaJbIHs, MUTMEHTH. XJomuaToOyMakHble TKaHH. Buael Oymarm u ux
MPAKTUIECKOE HMCIOJIb30BaHKuE. TexXHOMorus mpousBoacTBa Oymaru. CTpykTypa Oymaru moj
MHUKPOCKOITIOM BO (hJTyOpECIIEHTHOM CBEUCHUH.

[TonydabpukaTsl ms TPOM3BOACTBA OyMmard: ApPEeBECHas Macca WIH IEJUTII03a;
LEJUTI0JI03a OJHOJIETHUX PACTEHHH (COJOMBI, TPOCTHUIIbI, KOHOIUIM, pUCA U APYTHUX);
MOJTYTIEIUTION03a; MaKyjaTypa; TPAMUYHAS TMOJyMmacca; IS CHeNUalbHBIX BHIOB OyMaru:
acOecT, MepCTh U IPYyrue TeKCTHIbHBIE BOJIOKHA.

[Ipon3BojacTBO Oymaru: MpPUroTOBICHHE OYMa)XHOW Macchl (pa3MoON M CMEIICHUE
KOMIIOHEHTOB, MpOKJIeiKa, HAlOJHEHHEe M OKpacka OyMa)kHOM Macchl); BBIPaOOTKa
OymaxxHOW Macchl Ha OymarojenaTenbHoil MamuHe (pa3baBieHne BOJOH M OYMCTKA MacChl
OT 3arps3HEHUM, OTJIUB, NPECCOBAHME M CYIIKA, a TaKKe IEepBUYHAS OTJIEIIKA);
OKOHYATEJIbHAs OT/AEJKa (KaJlaHIUPOBAaHUE, PE3KA); COPTUPOBKA M yIIAKOBKA.

Ilpaknuwka.

N3yuenue ceoticme pasnuunelx 6u008 Oymazu.

Ionyyenue 6ymacu.

Tema 10. XuMus ¥ CTPOUTENBCTBO

Ctpoutenbubie pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Ucrtopus crekna.
Kupninun. ®appop u dasac. [IpeBecuHa - yHHKaIbHBIA CTPOUTEIBHBIA MaTepHall.
Jlakokpacouynsie MaTepuanbl. CBoicTBa 07HM(BI, MAacliHBIX Kpacok, 3Majeill, pacTBOpUTENEil.
[Tonsatue 00 sKosoruyecku 4uCThIX MaTepuanax. Kepammueckas nena. 3upaput. Kamblmur.
Conomut. I'pyro6noku. Cunukatel METANIOB U BsKyIIne Marepuaibl. Koppo3us cTpouTenbHbIX
MatepuanioB. [lonumepsl B CTpOUTENBCTBE.

XuMuyeckue CBOMCTBA CTPOUTENBHBIX MAaTEPUAIOB

Xumuyeckas CTOMKOCTb - 3TO CBOWCTBO MOKAa3bIBAET, HACKOJIBKO MaTepHal yCTOWYUB K
BO3JICHCTBUIO JPYTrUX BEUIECTB: KUCIOT, IIEJI0UYEH, COlei U ra3os.

Koppo3noHHas ycToMYMBOCTD - CBOMCTBO MaTepHaja MPOTUBOCTOATh BO3IEHCTBUAM
OKpy>Karomiei cpensl. Yaine Bcero 370 OTHOCUTCS K CIIOCOOHOCTH HE MPOIMYCKaTh Biary.

PactBOopuMOCTb - CBOHCTBO, MPH KOTOPOM MaTepHal UMEET CIIOCOOHOCTh PacTBOPSTHCS B
Pa3JINYHBIX KUIKOCTSX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEPU3yET CIOCOOHOCTh COEAUHATHCS € APYTUMHU
MarepuagaMu U MOBEPXHOCTIMMU.

Kpucrannuzanus - XxapakTepucTUKa, IPU KOTOPOM MaTepral MOXKET B COCTOSIHUM 11apa,
pacTBOpa WIH paciiiaBa o0pa3oBbIBaTh KPUCTAIUIBI.

Bunel 3arps3nenuit (mbuieBble, paanalioHHbIe, OMOJIOTHYECKHE, ITYMOBBIE), 3HAUECHHE
YKUBBIX OPTaHU3MOB B JIOMaX M KBapTUpax.

Ilpaknwika



Onpedenenue omHocUmenbHol 3anblIeHHOCMU 8030YXA 8 NOMEUeHUU.

Pewenue 3a0au c sxonozuueckum cooepaircanuem.

Tema 11. Xumusg ¥ MeIuIMHA

Ilepsvie wiazu xumuu 6 meduyune. llonsarue o ¢dapmMaKoIOTUH, MATPOXUMUH,
xumuorepanuu. Ilapanensc - OCHOBOIOJIOKHUK MeauuuHCcKor xumuu. Kimasauii 'anen -
¢papmakoror. II. Dpaux - oCHOBOMOMOXKHUK XuUMuUoTepanuu. [Ipodeccun: XxuMuKk, OHOXUMUK,
¢apmarnest, nabopant. JlekapcTBeHHbIE BemiecTBa. Knaccudukanum I1eKapcTBEHHBIX BEIIECTB:
Gapmakonornueckas, xuMmudeckas. CoIpbE IS TONy4eHHS HEOPTaHMYECKHUX, OPTaHUYECKHX
JeKapCTBEHHBIX BemiecTB. DOpMBI JIEKapCTBEHHBIX IPEMapaToB: TAOJETKH, Apaske, CBEUH,
SMYJIbCUH, CYCIIEH3UHU, HACTOMKU U Ap.

Ilpaknwka

Osnakomnenue ¢ popmamu 1eKapCMEeHHbIX NPenapamos.

3HaKoMcmeo ¢ 06pa3yamu 1eKapcmeeHHbX cpeocms U Onblmol ¢ HUMU.

OKcKypcus 8 MeOnyHkm.

Campvie npocmuie u3 nekapcme

[Tepmanranar kanus. Hcropust oTkpwiTHi. Pusndeckue cBoicTBAa. OKUCIUTEIbHBIE
cBoiicTBa. [IprMeHeHne pacTBOpPOB MepMaHTaHata Kanus B ObITy, B MmemunuHe. [IpaBuia
XpaHeHusi. Mepbl TepBOM MOMOLIM MPU OTPABICHUHM KOHLIEHTPUPOBAHHBIM PACTBOPOM
nepmanranara kanud. llepokcun Bomopona, ucropus orkpwitus. Ileprumpons. Dusuyeckue,
XUMHYECKHE CBOWCTBA. IlpruMeHeHMe B  MeOMIIMHE: KPOBOOCTAHABIMBAKOIIEE U
nesuHduIHEpytomee cpeacTBo. Moa: UCTOpUs OTKPHITHS, CTpOeHHE, PU3NUECKHE W XMMHUUECKHE
CBOMCTBA, IPUMECHECHHUE.

bopuas kucrmora, OOpHBI CHOUPT, AHTHCENTHYECKAs AKTHBHOCTH. DU3HOIOTHYECKHi
pacTBop.

Jlsmuc. Hamarteipueiii crimpt. ['ekcaruapat xmopuaa Kamplms. [enmrtaruapar cynbdara
LIMHKA.

AXTUBUPOBaHHBIN YIOJb.

Ilpaknwka

IIpucomognenue pacmeopa xnopuoa Kaibyus ¢ 3a0aHHOU MACCO80U 00lell.

«Kuokuii xameneon». Paznooicenue nepoxcuda eodopoda. H202 - oxucrumens,
soccmanosumens. Pacmeopenue uoda 6 eode, 6 cnupme. Pacno3zuasanue uo0u0dos.
Obecyseuusanue pacmeopa nepmaneanama Kaius AakKmueUpOSanHuLM Y2iém.

HAoosumpwle éeuecmea

Sner. Knaccugukanusi sIOBUTBIX BEIIECTB. YTapHbIM ra3: MPU3HAKU OTPABJICHUS.
Oxkazanue nepBoil nomomu. Pryte. TokcuunocTs mapoB pryTH. Conu pTYTH: KOJIOMEINb, CYJIEMa,
npuMeHenue B MeauuuHe. Mbimbsk. Cunen. CoeanHenus xpoma. TOKCUYHOCTh OpPraHUYECKUX
pactBopureneil. [IpaBuna XpaHenus s10B B ObITy. Mepbl HepBOil MOMOIIM NPH OTPABICHUH.
XUMHUS U MEAULIMHA.

Buozennvie snemenmot u ux coedunenun

O6uumit 0030p OMOJOTMYECKON pOJM 3IEMEHTOB-OpraHoreHoB Yriepon. Bopopox.
Kucnopon. Asot. Cepa. ®ocdop.

Buonoruyeckas posib HEKOTOPBIX HEMETAJJIOB, HE OTHOCSLIMXCS K opraHoreHam ®Orop.
Xnop. bpowm. Hox. Kpemunii. Cenen.

buonornyeckn BakHbIE HEOpPraHMYeCKHe coequHEHHs HemeramaoB. Kucmopoxa. O30H.
Bona. Munepansnbie Boawl. llepokcun Bomopona. depMeHTaTUBHBIE CPEICTBA 3allUThI
opranusma. CepoBogopoa. AmMuak. L{ukn MoueBuHo0oOpa3zoBanus. MoOHOOKCHA a3oTa.

Hutpatsl, HuTputhl. Yriekucnsil ra3. MoHookcua yriaepona. bydepHbie cucTembr
opranusma. luapokapOonatHas Oydepnas cucrema. DocdatHas OydepHas cucrema.
Mexanusm OydepHoro aeicTBUs CcHUCTEMBl. B3auMocBs3b KpYroBOPOTOB OHOTEHHBIX
JJIEMEHTOB.

buoneopzanuueckas xumua u meouyuna

Heoprannueckyio OHOXMMHIO MOXHO paccMaTpuBaTh Kak TNPHUJIOKEHHE INPUHIUIIOB
KOOPAMHALMOHHOW XUMHUHU METAIJIOB K OMoNorHyeckuM mpobiemaM. MeTaibsl B OpraHuzMe



YeNoBeKa

Buonornueckas posib «METaJIOB KHU3HU»

O6muit 0630p ponu S-metannoB. Hatpuit. Kanuit. Marauii. Kanpuuii. /lanHbsie MeTamibl
paccMaTpHUBAIOTCS COTJIACHO IIJIaHA:

1. Conep:xxanue B 3eMHOI Kope. BaxHelimue npupoaHble COCTUHEHMS.
2. Conepxanue W (OPMBI CYIIECTBOBAHUS B JKMBBIX OpraHM3Max. buomornueckas
pOIIb.
3. [IpuMeHeHHe MeTamia u ero COeIMHEHUN B MEIUIIMHE.
4, TokCcHYHOCTD MeTaIa U €ro COCMHEHHH. )

OO6mmit 0030p pomu d-meramnoB. JKeneso. Mapranen. KoGamst. Menp. IIuHK.
Monubpen. JlanHabie MeTamIBl pacCMaTPUBAIOTCS COTIIACHO TIIAHA:

1 CoxepxaHue B 3¢MHOM KOpe.

2 BaxHelme NpupoaHbIe COCTHHEHNUS.

3 Copnepxanue u GOpPMBI CYIIECTBOBAHHS B )KUBBIX OpTaHU3Max. buomorndeckas pois.

4 TlpuMmeHeHHE MeTajla ¥ €T0 COSIMHCHUH B MEIHUINHE.

®uznonornyeckas v NaToJOTUUECKass POJb HEKOTOPHIX 3JEMEHTOB B

opranusme. s-OneMenTsl. d-OneMenTsl. KommiekcHble (KOOpANHAIIMOHHBIE) COSANHEHHS
Pa3TUYHBIX AJIEMEHTOB B OpraHU3Me. JJIEMEHTHI, 00JIC3HHU, JTeKapCcTBa. buoIOTnYeCcKr aKTHBHbIC
MOJIEKYJIBI.

Bona. AmuHOKMCIOTBHL. AckopOWHOBas Kuciora. OpTOMOJEKYISpHAs METUITNHA.
buonornueckn axkTUBHBIE OJIMTOMEPHI bHOJOTHYECKass poJib HEKOTOPHIX METauIOB, HE
OTHOCSIIMXCS K «MeTajuiaM Xu3Hu». Amomuauid. Cepedpo. bapuii. Pryrs. CBuner.

Ilpaknuika.

Temamuueckas sukmopuna «Xumus u MeOuyuray.

Qu3uueckas Xumus u MeOUyUuna

®u3nonor - 310 PU3NKOXUMUK, MMEIOMIHUI JeN0 C SBICHUAMHU XXHUBOTO OpPraHU3MA.
U.M. CeuenoB XKuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIHIIb Oarogaps UX 3aMeyarelbHON
C0cOOHOCTU KMHETUYECKH KOHTPOJIMPOBATh XUMHUUYECKUE PEAKLMU M TEM CaMbIM MOJABIATH
CTpEMIIEHHE K AOCTHKEHHIO TepMoIuHaMHu4yeckux paBHoBecuil. M.B. bepesun Xumuueckas
TEPMOJMHAMMKA U KUBbIE OPraHu3Mbl TepMOJIuHAMUKA U OpraHU3MBbI.

Xumnyeckas ¥ OuOXMMHMYECKas KUHETHKAa M KaTanu3. DepMeHTbl - OHOJIOrMYECKUe
KaTaJau3aTropbl. 3HAUE€HUE PACTBOPOB /JIsl OMOJIOTUH U MEIULIUHBL.

Kucnorno-menoynoe  paBHoBecue ¥ OydepHble  CHCTEMbl  OpraHH3Ma.

AMUHOKHCTOTHBIE OydepHble cucTeMbl. benkoBbie OydepHble CHCTEMBI.
M3MeHeHne KUCIOTHO-IENI0YHOTO PABHOBECHUS MTPU Pa3IMYHbIX 3a00JI€BaHUSIX.

Meouyunckue mamepuana

Heopranunueckue MeAMIMHCKHE MaTepuanbl. Mertamwibl. YriaepoiHble MaTepHalbl.
Mexanu3Mbl B3aMMOJEHCTBUS MEJULUMHCKAX MAaTepHalioB C OMOJOTMYECKHMMH CHCTEMaMH.
B3aumonelicTBus: mMarepuan - KpoBb, MaT€puall - TKaHb, MaTepuai - KJIETKa, MaTepuan -
OHOIOIUMEPBHI.

HckyccTBeHHble OpraHbl. Ammaparbl «UCKYCCTBEHHOE CEpJLE-JIErkoe», «UCKyCCTBEHHas
noukay». ICKkycCTBEHHOE cep/ile YeI0BEKA C aBTOHOMHBIM UCTOYHUKOM IMUTaHUS.

Bompocs! k ceMuHapam:

1. Mox: wWcTOpHMs OTKpHITHA, CTpOGHHE, (PU3MUECKHE M XMMHYECKHME CBOIICTBA,
IIPUMEHEHHE.

2. bopHnas kucnota, OOpHBII CIHUPT, aHTHCENTHYECKAst aKTHUBHOCTb.

3. ®uznonoruueckuit pactop. Jlsmuc. Hamateipueiii ciupt.

4. ®OypanuianH. AKTUBUPOBAaHHBIM yroib. ['opunuHuky, miacTeipu. X npumeneHue,
CBOIICTBA, CIIOCOOBI XpaHEHUSI.

5. AcnupuH. [Ipumenenue, Gpapmakosoruueckoe JeiCTBUE Ha OPraHU3M.

6. Aatubuortuku, kiaccudukaus. [uc6akTpuos.



7. Apomatnyeckue Macia M X IeHCTBUE HA OPTaHU3M. ApoMaTepanus.

8. AcnupuH, pu3MYECKUe CBOWCTBA, UCTOPHS TOJYICHHS.

9. AHTUOMOTHUKY, UCTOPHUS OTKPHITHUSL.

10. Knaccudukanus s10BUTHIX BEIIECTB.

11. Vrapusiit ra3: npusHaku otpasienus. OkazaHue MepBOH MOMOIIH.

12. Pryrs. Tokcudanocts mapoB pryTH. Conu pTYTH: KaJloMenb, CyleMa, NPUMEHEHHE B
MeauiuHe. Mpibsik. CBunenl. CoeqMHEHUs] XpoMa.

Ipaxmuka

Hccneoosanue nexapcmeenHvlx npenapamos.

Henosas uepa «Cnacume obonvrozo». Jlenosas uepa conposodicoaemcs nposedeHuem
KaueCmeeHHO20 aHANU3a PAacmeopa KOHKPEmHO20 Geuecmed XUMUYeCKUMU MemoodMuU.
(Bewecmsa: muocyivgham Hampus, HO80KauH, 1akmam Kaivyus, D-enioko3a, meoHwill Kynopoc,
Opomuod Kanus, cyrvgham macHus).

Hccreoosanue moxcuunocmu 6v1moguvix éeujecms. Ocmopoosicho, nuujesvle dooagxu! Hx
oeticmeaue Ha OPeaHU3M.

Pewenue 3a0au N0 obweti xumuu ¢ MeOUKo-6U0102U4eCKOl HANPABIEHHOCMbIO.

Kouxypc (konuvecmeennuiti) uucna peuwtennvix 3aoay. Cocmagienue cOOPHUKO8 3004y
yuawuxcs N0 meme (¢ pewenuamu). CocmasieHue mMeEOpUeCcKUX pacyemuvlx 3aoad NO
PA3TUYHBIM TNEMAM.

JlekapcTBeHHBIE TpemapaThl, WX BUIBI M Ha3HaueHHWe. Kaxmoe IekapcTBO -
XUMUYECKUN PEaKTHB.

Muororpanssii Hog. [louemy iox Hamo AepkaTh B IUIOTHO 3aKYIIOPEHHOU CKIISHKE.
«3en€Hka» WM pacTBOpP OpWIUIMAHTOBOTO 3en€HOro. HeoObluHBIE CBOWCTBA OOBIIHOM
3€JIEHKU.

AXTUBUPOBaHHBIN YTOJb.

JlexapcTBa ot mpoctyabl. Butamunbsl CamMoienbHbIE IeKapCTBa.

ACTIpVH WK aleTHICANUIIMIOBAs KUCIIOTA U ero CBOMcTBa. UTO mojie3Hee: aciupuH
WM yricapuH, HypodeH wim noynpoden?

[Tepexuch Bomopoaa u rugponeput. CBoOCTBA MEPEKUCH BOJOPOIA.

[lepmaHranat kanusi, MapraHIOBOKUCIIBIA KaldWi, OH K€ - «MapraHIlOBKay.
HeoObrunbie cBoOWcTBa MapraHioBkd. Kakyl OIACHOCTh MOXET TPEICTaBIIAThH
MapraHIlOBKa.

HyxHa mu B JoManiHei anteuke O0pHas KUCIOTa.

Crapsbie JeKapcTBa, Kak ¢ HUMHU MOCTYIIHUTb.

Bompockl k ceMuHapam:

1. Ilepmanranar  kanusi. Mcropust  oTkpbiTua. DuU3UYECKHE  CBOWCTBA.
OxucnutenbHble cBolicTBa. [IpaBuiia XpaHeHus nepMaHaraHaTa Kajus.

2. llpumenenne pacTBOpa mepMaHraHata Kamus B ObITYy, B MeIuLHE. Mephl mepBoii
MOMOILYM [P OTPABJICHUH KOHLEHTPUPOBAHHBIM PACTBOPOM IE€pPMaHraHaTa Kajus.

3. PactBop OpumnuantoBoro 3emenoro. Ilepokcua Bogopoma, MCTOPUS OTKPBITHSL.
[leprugpons. ®Pusznueckue, XUMHUYECKUE CBOMCTBa. IIlpuMeHeHue B MeAMIIMHE:
KpOBOOCTaHABJIMBAIOLIEE U IE3UH(DULIUPYIOLIEE CPEIACTBO.

Ilpaxkmuxka.

Ilonyuenue uodoghopma.

Heticmeue Kuciom Ha OpUIIUAHIMOBYLU 3€/IeHbLUL.

Ll]enounoe pacwennenue nesomuyemuna.

Kauecmeennas peaxyus na nepokcuo 6ooopooa.

Onpedenenue gumamuHos 6 npenapamax nOIUSUMAMUHOS.

Tema 12. Xumus u TpaHcropt

Matepuanbl, KOTOpble MCIOJB3YIOTCS JUIS U3TOTOBICHUS aBTOMOOMJIEH. 3ampaBoyHbIe
AKUJKOCTU (TOIUIMBO, Maclia, CMa3KH, OXJIaXJIAOUINe KUJIKOCTH U T. I1.); PE3UHBI - IIHUHBI U
PE3UHOTEXHUYECKHUE U3JIENHs; TIIaCTMACChI; OTAENOYHOIEKOPATHBHbIE MaTepuaibl (0OUBKa,



JaKd ¥ KPACcKH, aHTUKOPPO3UOHHBIE MOKPBITUS | T. 11.); KJIEH, TEPMETUKH. DNEKTPOIUT - 3TO UYTO-
TO 3HaKOMOe. beH3MH, KepOCHH M JIPyrue «- HWHbI XHMHYECKUE MPOILECChI, MPOUCXOSIINE TPH
IKCIUTYaTaIlldd aBTOMOOWIISI. DKOJIOTHS M aBTOMOOHIIb.

Ilpaxmuka:

1. Benszun u kepocun kax pacmeopumen.

OnBITH IO O3HAKOMJICHHIO C PACTBOPSIOUINM JCWCTBHEM HEPTENPOAYKTOB, KaK U
HpEIBIAYIINNA, TI0X0 BHIHBI C IEMOHCTPAIIMOHHOTO CTOJA, MOATOMY MX Jy4YIIe BCErO CTABUTH B
KadecTBe JIabOpaTOpPHOUM pabOTHI.

a) B IpoOUpKH ¢ OCSH3MHOM, KEPOCHHOM W BOJOW HaauBawT 1o 0,5 MJ pacTUTEIBHOTO
Macia W B30anThIBalOT. Macimo pacTBOpsieTcss B yriieBogopoaax. OTMEYaroT ITydlIyro
pPacTBOPUMOCTH B OCH3HHE.

6) B HeOoJbIIME CTaKaHYMKKA Wik (papdopoBbie YalmIKW C TEMH K€ >KHIKOCTIMU
MOMEIIAIT KyCOYKM TKaHW C MATHAMH JKUpPA W TEPEMEMINBAIOT MX CTEKISHHON Manodkoi 2-3
muH. [locne BHICBIXaHUS TKaHU, TOMEIICHHBIE B OCH3MH U KEPOCHH, OKA3bIBAOTCS OYHMIIEHHBIMHU
OT XHupa.

2. I'opeHue gvicuiux y2ne8000p000s.

a) CMauuBaOT MOJIOCKK (PWIBTPOBAIBHON Oymarn B OC€H3MHE, KEPOCHHE, Ma3yTe H
OJUKUTAKOT UX. BerecTsa ropaT cBeTAMUMCS MIaMeHeM. BhICIIie yrieBoJopoIbl IPH TOPCHUH
00pa3yrT KOMOTh.

6) Ha »xene3nbie muacTHHKY Wi GapGopoBbIC KPHINIKK HATKUBAIOT 110 HECKOJBKY Karelb
OCH3MHA, KEPOCHMHA W CMa304YHOrO Maclia WJIM Ma3yra W mojpkuraror. HaOmromaroT To ke
spieHne. OOpamaloT BHAMaHHE Ha JIETKYH BOCIUIAMEHAEMOCTh OCH3WHA M HA CPAaBHHUTEIbHO
TPYIHYIO 3aropacMoOCTh Ma3yTa.

B) B JKele3Hylo uid GpapdopoByi0 JOKEUKY MOMEIIaoT HeOOobIIONH Kycodyek napaduHa
¥ HarpeBaroT ero B INIaMEHU Topeiku. [lapaguH miaBuTcs, a 3aTeM TOPUT, 00pa3ys KOMOTb.

3. Ouucmxa ben3una u KepocuHa.

beH3uH M KepoCHH MOcie 3aBOJICKOM MEPeroHKH coiep)kaT MpuMecHu HagpTEeHOBBIX
KHCIIOT W JIPYTUX BEIIECTB, OCIOXKHAMIIUX HMX NpuUMeHeHue. HeouuieHHbI KepocuH,
HampuMep, MI0X0 TMOJHUMACTCSA MO (UTHII0 JaMIbl, ci1abo roput U ObICTpo 0OpaszyeT Harap.
HeounieHHble TPOAYKTHI MOXKHO y3HATh 10 IPA3HOMY BHJY M Majaod IPO3pPavHOCTH.

OuncTKy  NpoW3BOAAT  OOBIYHO,  00pabaThiBas ~ HEPTEHPOAYKTHI  CIEpBa

KOHLEHTPUPOBAHHOU KHCIIOTOH, a 3aTEM ILEIOYbIO.
HanuBaror B OonblIyl0 AETUTENbHYIO BOPOHKY 15-20 M HEOUMIIEHHOTO KEepoCcHHA |
npubaBisAoT 2-3 MJI KOHLEHTPUPOBAHHOW CEpHOM KUCIOTHL. BOpOHKY 3akpbiBaloT mpoOKoil U
cMech BCTpsixuBaroT okoso 10 muH. [Ipu 3TOM BOpOHKY AepxaT MpoOKON BHU3 U BpeMs OT
BPEMEHHU OTKpPBIBAIOT KpaH, 4TOOBI BBIIYCTUTb BBEPX Napbl JeTyuux BemecTB. Ilocie 3toro
CMECH JIal0T PACCIOUTHCS, HA 4TO Takxke notpedyercsd MUHYT 10 nnu naxe Oonbiie, U1 MEAIEHHO
CIYCKAIOT HM)KHUN CIIOM KUCJIOTO I'yIpoHa.

OcraBuiniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CI0cOOOM BOJIOH B TeueHUE
1-2 muH. Boaselil cnoil cmyckaloT, a KepOCHH MPOMBIBalOT 5— 10-TpOLEeHTHBIM PacTBOPOM
wenoyu. Ilocne cnuBaHus MIETOYHOrO CI0S OTMBIBAIOT OT KEPOCHHA BOAOW OCTATKU LIEIOYU
(npoba denondranenHom).

V6exaatoTcs B TOM, YTO OYHMIIEHHbII KEPOCUH OKa3blBaeTCs Oosiee MpO3payHbIM, JTydlle
TOPUT U UMEET JIpYroi 3amax.

Ha nuctku ¢unbTpoBasibHOM OymMaru MOMENIAIOT KAl MCXOJHOTO U OYMIIEHHOTO
kepocuHa. OuMIeHHbIN KePOCHH HCIapsAeTcsl NOJIHOCThIO, HEOUUIIEHHBIN OCTaBISAET mocie ceds
IIATHO NPUMECEM.

Tema 13. Xumus u 4ucrora B JOME

Mbeina. Cocras, CTpoeHuE, NOTY4YEHUE.

CuHTeTHUECKHE MOIOIINE CPECTBA U MOBEPXHOCTHO - aKTUBHbIE BEIIECTBA.

OcHoBHble koMmmoHeHThl CMC: mnoBepxHOocTHO-akTuBHbIe BemectBa (I[1AB);
BCIIOMOTATENbHbIE BEIIECTBA: IIEIOYHbIE COJM - KapOOHAT M CHIMKAT HATpHs, HEUTpajbHbIE
conu - cynbdar u docdar HaTpUs; KaApOOKCUMETUIIIIEILTI0I03a, MOJUBUHUIITUPPOIUIOH,



XUMHUUYECKHE OTOenuBaTenu (Mepcosm); XUMHYEeCKHe oTOenuBarenn (TMEPeKuch BOIOPOJA);
du3mueckue (omTHUECKHe) oTOemMBATENU - (BIyopecUupyIONNe COEAWHECHHUS; aacopONUOHHbBIE
Kpacutenu (yJIbTpaMapuH, WHAWTO, CHHTETHYSCKHE OPTaHMYECKHE MUTMEHTHI); OM0n00aBKH -
(dhepMeHTHI (JTMa3bl, MPOTEa3bl U Ap.); OTAYIIKA; aHTUCTATHKH.

CpenctBa OBITOBOM XMMHH - XUMHUYECKHE CPEACTBA MO YXOAY 3a COOCTBEHHOCTHIO:
ONIeXK/I0HM, moMenieHusiMi, aBToMoOmisiMu. K cpeactBam  OBITOBOM XHUMHH  OTHOCST
ne3nH(DUIUPYIONIUE CPEACTBa, PENeIICHTHl M mp. cpeactBa. CpeactBa OBITOBOM XUMUH,
MPUMEHsSIEMbIE IS BBIBEJICHUS TISITCH.

Ilpaknwka

Onpeoenenue PH - cpedvl 6 mvliax u wamnyHsx.

IIpucomosnenue mvina u3 céeuku u CMUPAIbHOU COObL.

Buigeoenue namen ¢ mxanu. Moina. Cocmas, cmpoenue, noiyueHue.

Cpasnenue c60ticme Mblia cO C80UCMBAMU CIMUPATLHBLX HOPOULKOS.

Tema 14. XuMust 1 KOCMETHYECKHE CPEICTBA

Kocmernueckue moromue cpenctra. Kpemsl. [lenomoromue cpenctBa. OnoiackuBaTenu
u koHaummoHepbl. ['emm. CocTaB M CBOWMCTBAa KaK COBPEMEHHBIX, TaK M CTAPUHHBIX CPEIICTB
THUTUEHBI, TPAaMOTHBIA BHIOOP CPEICTB THTHEHBI; TIOJIC3HBIE COBETHI MO YXOIY 3a KOXEH,
BOJIOCAaMHU M TOJOCThI0 pTa. COCTaB M CBOMCTBA HEKOTOPBIX IMPEMAapaTOB TMTHEHUYECKOH,
Je4eOHON M JIEKOPATUBHOW KOCMETHKH, TPAMOTHOE WX MCIIOJIb30BaHHE. XMMUUECKHE TPOIIECCHI,
JeXalue B OCHOBE YXO/Ja 3a BOJIOCAMH, X 3aBMBKH, YKIAIKH, OKPACKH; MPABHIBHBINA yXO1 3a
BOJIOCAMH, TPAMOTHOE WCIIOJIb30BaHUE TMPEMapaToB JUIsl OKPacKd M YKJIAJAKH BOJIOC,
OpPHEHTHPOBAHUE B NX MHOTOOOPa3HH.

J1€3010paHThl ¥ 030HOBBIN «IIUTY» TIAHETHI.

JlymucTeie BemecTBa B mapproMepuu, KOCMETHKH, MOIOIIMX CPEICTBaX.

D¢dupnubie macma. Cocras.

Cnoxusie 3¢upsl. CoctaB, CTpOSHHUE, TTOTYUCHHE.

Ilpaxmuxka

H3yyenue cocmasa 0exopamusHoll KOCMemuKy no dMmuKemram.

Onpeoenenue PH - cpedsl 6 mbirax u wamnyHsx.

H3enevenue s¢hupnvlx macen uz pacmumenvhoeo mamepuana. Ilepeunas mama, enogoe
macno.

Ilonyuenue crodicHvix 3pupos u3 opeanuueckux coeounenull. dmuimemanam (3anax
poma). Mzo00ymunsmanam ((hpykmosuiii 3anax).

Tema 15. Xumus u mnanera 3emius

XUMHYECKUE DJIEMEHTHl B Ouocdepe. buoreHHbile W BTOPOCTCIICHHBIE XMMHUYECKUE
JIEeMEHTh. Makpo W MHKpOdJIeMEHThI. [IpuuMHBI W TpU3HAKKW HEAOCTaTKa B OpPraHU3ME
YeJI0BeKa HEKOTOPHIX 3JIeMEHTOB. buoreoxumuueckue HUKIbL. [[MKIBI Ta3000pa3HBIX BEHIECTB.
Ocanounble Kbl Kpyropopot azora B 6uocdepe. Cuaeparnus. Kpyropopor yriepona B
ouocdepe. Kpyrosopor kuciopoma B Ouocdepe. Ilpaktuueckas padbora «KauecTBeHHOE
ompejesiecHue HEKOTOPBIX TSDKEIBIX METAIOB B Bojae». ATMocdepa Kak CBETOQHIBTP.
3acopenHocTh arMocdepsl. [I[puurHbBl U3MEHEHUS SAPKOCTH, IIBETa aTMOC(Ephl, MPO3PAYHOCTH U
BUIUMOCTH aTMoc(epsl. Okosorudeckue mpobiembl B armocdepbl. [lapHukoBbiii 3¢ pexr.
[TapuukoBble ra3pl. BTopocTeneHHble KOMIOHEHTHl arMoc(epbl (YrIeKHCIbld Ta3, MeTaH,
OKCHJIBI a30Ta, TpomnochepHslii 030H, xyopdTopyrieponsl). [locnencTBus MapHUKOBOTO
3ddexra. O30HOBBIN MWUT U 030HOBas Jbipa. Lukn o3o0Ha. [IpMumHBI HCTOHYEHHUS 030HOBOTO
murta. BemectBa — 3arpssuutenu tpomnochepsl. Oxcuasl cepsl U xyopa. KucioTHsle TOXIH.
Xumusm nporneccoB. doroxumuueckuid cMor. Poiib OKCHIOB a30Ta, 030HA, YrapHOro rasa,
YIJIEBOJIOPOIOB U aJIbJIETUI0B B 00pa30BaHUU (DOTOXMMUYECKOTO CMOTA.

Ilpakmuka

H3yuenue kucnomnocmu 0caoxkos

Hccnedosanue 6030yxa Ha cooepoicanue meepovix npumecetl (8U3YAIbHO U NPU HOMO WU
Mukpockona). Jlecpuyum npecHou 600vl Ha nianeme. 3acpsasHeHue 600bl. Konyenmpuposanue
mokcukanmog N0 ouonocuueckum yenoukam. Ilpedenvno oonycmumvlie KOHYeHMpayuu eeujecms



6 6ode. Q030p 3nauenuii IIJ[K no naubonee onacuvim gewecmseam. Cmounvie 600ul. Ilepsuunas,
BMOPUYHASL U MPEeMUYHAs 00pAOOMKA CMOYHLIX 800. Xumuyeckue Cnocobvl YOanieHus
3aepA3HeHuli  (copoyus, Heumpanuzayus, KoazylAyus, CMepuiu3ayus, dKCmpaKyus,
anekmpoxumudeckue cnocoowl). Cunmemuyeckue noO8epPXHOCHMHO-AKMUBHbIE Gelyecm8d KAk
3aepazHumenu euopocgepvi. Ucmounuxu OUOKCUHOB020 3a2PA3HEHUS B0ObL.

Onpedenenue codepiicanusi UoH08 8000poda 6 soode: pH- ¢haxmop 600wl (ucciedosanus
npob 800blL C NOMOWBIO OYMANCHBIX UHOUKAOPOB).

«OnpedeneHue ammuaka U UOHO8 AMMOHUA 8 B00ey. IKoaouyeckue npooiembl
aumocgepol.  I[lecmuyuovl. Hucekmuyuovl, 2cepbuyudvl, @GyHneuyuosvl, pooeHMUyUbL,
Hemamoyuowl, axkapuyuovl. Komnnexcnas cucmema 3awumsl pacmenuti. Humpamuvl u
Humpumal. Mx e1usnue Ha opeanusm Yelosexd.

«Onpedenenue OMHOCUMENbHO20 KOIUYECBA HUMPAMOE 6 NOYBEe).

«Onpedenenue msaxicerblx MemManiog 6 nouse (UOHO8 MeOu O8YXBANEHMHOU, CEUHYA)).
Oxonocuueckuti MoHumopuue. 3adauu 3IKOI0SUHECKO20 MOHumopunea. Xumuueckue u
ouonocuyeckue memoovl auvaiuza. buounouxkayus. Dumounouxayus. Xumuueckue Memoosl
KOHMPOJIAL.

«Oyenka 3azpsA3HeHUs 6030yXA NO COCMOAHUIO X80U COCHbLY. Memoodvl Mmonumopuuea
6030VUIHOU CPeObl.

«Oyenka 3aepazHeHus 6030yxa NO COCMOAHUIO X80U COCHbLY.

«Onpedenenue uucmomul 8030yxa NO TUUAUHUKAM.

«CHez— UHOUKAmop Yucmomol 8030YXay.

«Onpedenenue 3anvlieHHOCMU 8030YXAY.

«Oyenxa yucmomuvl ammocgheprozo 6030yxa NO  GelUUUHE ABMOMPAHCIOPMHON
Hacpy3xku». Memoovl MOHUmMOpuHea 6030YUWHOU CPeobl.

«Pacmenust— uHOuKamopuvl nio0opoous nousy.

«Pacmenus - uHOUKamopuvl KUCIOMHOCHU NOYBY.

«Pacmenust— uHOUKaAmMopvl 800HO20 pexHcUMa Nousy.

«Opeanonenmuyeckue nokazament 600bly.

«Kecmxocmb  600b1». Memoovl monumopunea 600HOU cpedvl. «Hccrnedosanue
8000NPOBOOHOU 80ObLY.

Tema 16. Hay4yno- uccnemoBaTenbckas MpoOeKTHAS AEATEIbHOCTD

Teopus. Ilonsatue npoekTa. TWIBI MPOEKTOB, OCHOBHBIE ATAlbl BBITIOJHEHUS TPOEKTA.
Kputepun onieHMBaHUS BBHITIOJHEHUS M 3aMIUTHI MpoekTOB. Co3JaHue MPOEeKTa OCYIIECTBISICTCS
O CIIEAYIONUM dTaram:

- Omnpenenenue npobiaeMsl,

- AkTyanuzanus Tem;

- Bribop oObekTa u3ydeHus;

- TlocraHoBka nenu u 3amad;

- Tlonbop matepuana,

- Bribop MeTo10B uccien0BaHuS;

- IlpoBenenue 3KcHepUMEHTATBLHOM PaOOTHI;

- Odopmuenue paboTH;

- 3amura MpoeKTa, NpeACTaBIECHUE PE3YIbTATOB.

Ilpaknuwika

BrinmonHeHne mpoOeKTOB € HUCIIOJIB30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHHI U
uuppoBoii 1abopaTopun.3alUTAIIPOEKTOB.

2.2 YueOHbBIN (TeMaTHYECKHUN) MJIaH

No | HazBaHme pasiena KoauyecTBo yacos ®opma arrecTanuu/
Bcero | Teopus NMPaKTHKA KOHTPOJIA
BBonnnie 3ansTus. 3 2 1
1 Ucrtopus 2 1 1 Bxonnoe
B3aMMOOTHOILIEHHI TECTUPOBAHUE
YeJnoBeKa U PUPOIbI




CBolicTBa BELIECTB

TECTUPOBAaHUE/ OTYET
o IPAKTUYECKOM
pabore

I[louemy wu KakK
MPOTEKAOT
XUMHYECKHE PEAKIIUU

TECTUPOBAaHUE/ OTYET
o IPAKTUYECKOM
pabore

Bona

TECTUPOBAHUE/ OTYET
o IPAKTUYECKOM
pabore

Yuctele BemecTsa u
cCMecu B JKU3HI
JeJoBeKa

TECTUPOBAHUE/ OTYET
o IPAKTUYECKOM
pabore

[loBapenHast conb u
caxap

TECTUPOBAHUE/ OTUET
o IPAKTUYECKOM
pabore

XUMHS THIH

TECTUPOBAHUE/ OTYET
o IPAKTUYECKOM
pabore

Crnauknu

TECTHPOBaHUE/ OTYET
1o NPAKTHYECKOM
pabote

bymara

TECTHUPOBaHUE/ OTYET
1o NPaKTUYECKOU




pabote

10 | Xumus u| 2 1 1 TECTUPOBAHUE/ OTYET
CTPOUTENBCTBO M0  MPAKTHYECKOH
pabore
11 | Xumus u MeauIHa 1 1 TECTUPOBAHUE/ OTYET
o IPAKTUYECKOM
pabore
12 | Xumus u Tpanciopt | 2 1 1 TECTHPOBaHUE/ OTUYET
o IPAKTUYECKOM
pabore
13 | Xumus u yucrora B | 1 1 1 TECTUPOBAHUE/ OTYET
IoMe o IPAKTHYECKOM
pabore
14 | Xumus u| 2 1 1 TECTUPOBAHUE/ OTUET
KOCMETHYECKHE 1o IPAKTHYECKOM
CpencTBa pabote
15 | Xumust u mwiaHera | 2 1 1 TECTUPOBAHUE/ OTUET
3emutst o NPAKTUYECKOH
pabote
16 | Hayuno- 3 1 1 3anura npoexra
MCCIIeI0BATENbCKAS
MPOCKTHAS
JeSITEIIBHOCTh
34 17 17

«X¥UMUS B KU3HU YETOBEKA» UCIOJIb3YIOTCA CICAYIOINEC BUIBI KOHTPOJIA:

OCBOCHUA HpOFpaMMBI) - BXOJHOC TCCTHUPOBAHUC,

2.3 ®opMbl KOHTPOJISI ¥ ATTECTAIMU 00YYAKOIIHXCS

HJ’IH OTCJICKHUBAHUA PE3YJILTAaTUBHOCTH O6pa30BaTCHLHOFO nponecca 10 mporpamMme

- HpCI[BapI/ITCJ'IBHHﬁ KOHTPOJIb (HpOBCpKa 3HAHUHN yYdalquxcs Ha HAYaJIbHOM 3Talie

- TEeKYIIUi KOHTPOJIb (B TEUEHHUE BCETO CPOKA Pealu3ally MPOrpaMMbl);




- UTOTOBBIA KOHTPOJIb (3aKJIIOUUTENIbHAS MPOBEPKA 3HAHWM, YMEHHH, HABBIKOB IIO
utoram peanuzanuu [Iporpammsti).

®opMbl aTTECTALMH

- caMocTosTenpHas pabora;

- TECTHPOBAHUE;

- TBOPYECKHE OTYETHI,

- y4YacTHe B TBOPYECKHX KOHKypCax ¥ MPEIMETHON OJUMIIMAJE 110 XMMHUH;

- Tpe3eHTaIys ¥ 3aIUTa MPOEKTa.

Texkyumuii KOHTPOJIB:

dopmaMu KOHTPOJS YCBOCHHUS y4eOHOTO Marepuaina IIporpaMMbl SBJISIOTCSA OTYETHI IO
MMPaKTHYECKUM paboTaM, TBOpYECKHE pPaOOThI, BBICTYIUICHHS Ha CEMHHAapax, CO3JIaHuE
npe3eHTanuu 1Mo Teme u T. 1. OOydaromiuecss BBIMOTHAIOT 33JaHUS B MHAWBHIYAIbHOM TEMIIE,
COTpyOHHMYAs C TEAaroroM. BEITIONHEHHWE MPOEKTOB CO3MAET CUTYAIHIO, IO3BOJISIONIYIO
peann30BaTh TBOPUECKHE CHUIIBI, 00ECTICUYUTh BBHIPAOOTKY JMYHOCTHOTO 3HAHUS, COOCTBEHHOTO
MHEHHS, CBOETO CTHJIS JEATENbHOCTH. BiitoueHme 00yYaloImuXcs B pPEaTbHYI TBOPUYECKYIO
NEATETbHOCTD, TPHUBICKAIOMIYI0O HOBU3HOW M HEOOBIYHOCTHIO SBISETCA CTUMYJIOM pa3BUTHUS
MI03HABATEIbHOTO HHTEpeca. OTHOBPEMEHHO Pa3BUBAIOTCSA CIOCOOHOCTH BBISBIATH MPOOJIEMBI U
paspeniatb BO3HUKAIOIINE MTPOTUBOPEUHSI.

[To oxoHUaHWHM KaXJOH TEMBbI TPOBOJMTCS WTOTOBOE 3aHATHE B BUJE TEMaTHYECKOTO
TECTUPOBAHUSI.

Hrorosasi arrecTanus npeycMaTpuBacT BBHITIOJHEHHE WHAMBUIYATBHOTO TPOCKTA.

3.0praHu3anuoHHO-TIeaTornyeckue ycaopus peanusanuu I[lporpammsi.

1.1. VYueOHo-MeToaMYeckoe o0ecnieyenne Ilporpammasl

Meromuka oOyueHuss 1o mnporpamMme «XuMus B OBITY» COCTOUT H3 COUYETaHUS
JEKIUOHHOTO  M3JIOKEHUS  TEOPETHYECKOrO  Marepuana C  HalIigHbBIM  IIOKa30M
WIIIOCTPUPYIOLIEr0 MaTepuaiga ¥ HPUEMOB pelleHus MpakThdeckux 3agad. OOyuwarommuecs
3aKpEIUIAIOT MOJNYYEHHBIE 3HAHUS IyTEM CaMOCTOATENBHOIO BBINOJIHEHUS NPAKTHYECKUX PAlOT.
Jls pa3BUTHA TBOPUECKOTO XMMMYECKOTO MBIIUICHUS U HABBIKOB AHAJTUTHYECKOH NEATENBHOCTH
IeJaror MpoBOJUT CEMMHApPBI, 3aHATHA MO IPE3CHTALMM TBOPYECKUX M INPAKTHUECKUX paboT,
MO3TOBBI€ IUTYPMbI, MHTEJUIEKTYaIbHbIE UTPBI.

1.2. MarepuajibHo-TexHu4YecKoe o0ecnedenne [Iporpammer
OpraHu3alMOHHbBIE YCIOBUS, MO3BONAIONINE PEaTH30BaTh COAEPKAHKUE JOMONHUTEIbHOM
00pa3oBaTeNbHOM MPOrpaMMbl «XUMUS B OBITY» MPENNOoIaraloT HaIu4IHe:

- IOMEIICHNS, YKOMIUIEKTOBAHHOTO CTAHAAPTHBIM Y4eOHBIM 00OpYJOBaHHEM M MeOebio
(mocka, mapThl, CTYJbs, MKaQbl, HIEKTpooOECeYeHEe, BHITSKHON mKad, paKoBHHA C XOJOJHOM
BOJIOTIPOBOTHOM BOJIOM).

- He0OXOAUMBIX IS SKCTIEPUMEHTOB 000PYAOBAHUS U PEAKTHBOB.

- MYJIbTUMEAUMHOTO 000pyaOBaHus (KOMIBIOTEp, HOYTOYK, HPOEKTOp, (idmm- KapThl,
3KpaH, CPeACTBA TEICKOMMYHUKAIUHU (JOKAJIbHbIEC MIKOIbHBIE CETH, BBIXOJ B HHTEPHET).
JunakTudyeckoe obecredeHre npeanonaraeT Haauyue TEKCTOB pa3HOYPOBHEBBIX 3aJaHU,
TEMaTUYECKUX TECTOB MO KaXJOMY pa3[eny TeMbl, HHCTPYKUUH /Ui BBIMOTHEHUS MPAKTHYECKUX
pabot, Tabmuubl xumuueckux sneMeHToB J[.M. MenzaeneeBa, TaOMUIBl PacTBOPUMOCTH
OCHOBaHUH, KHUCIIOT, COJIEM.
1.3. Kaaposoe o6ecnieuenue [Iporpammel.

[lenaror, peammsyrouuii I[IporpaMMmy JOJDKEH HMMETh BBICIIEE WM CPEIHEE
npodeccuoHanbHOEe 00pa3oBaHME B COOTBETCTBYIOILIEM HAIpaBiICHHMM U JaOOpaHT,
oOecrieunBarONINi ee MPaKTUYECKYI0 YacTh.
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I(&HGHHapHO'TeMBTHHGCKOGIIHaHHpOBaHHG

No | Tema ypoka Koauuec | lata | Jlata
n/n TBO wiad | GakT

qacoB

1 BBoxnsle 3anaTHs. 3

2 Hctopust B3aMMOOTHOLIEHUI YeJI0BeKa ¥ HPUPOIbI 4

3 CBolicTBa BEIIECTB 4

4 [Touemy 1 Kak MPOTEKAOT XUMUUYCCKHE PEAKITHH 4

5 Bona 4

6 YucTtele BEMIECTBA U CMECH B JKH3HHUYEIIOBEKA 4

7 [ToBapeHHast cosb U caxap 4

8 XuMust HIH 4

9 Crnukwu 4
10 Bbymara 4
11 XUMHS ¥ CTPOUTEIBCTBO 4
12 XHUMHUS U MEIUIIUHA 2
13 XuMUs ¥ TpaHCTIOPT 4
14 XUMHSA 1 4UCTOTA B JIOME 2
15 XUMUS ¥ KOCMETHYECKHE CPEACTBA 4
16 XuMHMS U TJIaHeTa 3eMIIs 4
17 HayuHo-uccnenoBatenbckasnpoeKTHas AESITEIbHOCTD 6
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