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1. TlosicHuTenbHAas 3amucKa
Hanpasnennocts [IporpaMMbl ecTeCTBEHHO-HAY4YHAs
Yposens ocBoenus [Iporpammbr — 6a30BbIi

1.1. AKTyanbHOCTbh U OCOOEHHOCTH TPOrPaMMBbI

Cucrema ob1ero o6pa3zoBaHus HE BCETa MOXKET 00ECIIeUUTh 00yJaromUXCcs TAKUM YPOBHEM 00pa30BaHMs, KOTOPBIA OyaeT JOCTaTOYeH JUIs
peanm3anuy uX CriocoOHOCTel B BRIOpaHHOM cdepe aesTenpHOCTH. [IporpamMMa BHEYpOUHON JEATEIBHOCTH «XUMHS B ObITY» (mamee — IIporpamma)
HampaBjiIeHa Ha Pa3BUTHE M (popMUpOBaHHE y OOYUYAIOUIMXCS LEJIOCTHOIO TMPEACTaBICHUS 00 OKPY)KAIOIIMX BEIIECTBAX HAa OCHOBE IMOJTYYEHHBIX
XUMHYECKUX 3HaHUi. B xone peanmzamuu [Iporpammel, 00ydaronmecs: COBEPIICHCTBYIOT CBOM YMEHUS M HABBIKM B PEIICHUH MPAKTHYECKUX 33714, YTO
CTIIOCOOCTBYET Pa3BUTHIO y HUX JIOTUYECKOTO, MH)KEHEPHO-TEXHUYECKOTO M JKOJIOTUYECKOTO MBIIUIeHUs. Ha mpuMepe XWMuU, ydamiuecs: MmojlydaroT
IPECTAaBICHNUS O METOAAX MMO3HAHUS, XapaKTEPHBIX JUISI €CTECTBEHHBIX HAYK (IKCIEPUMEHTAIBHOM U TEOPETUYECKOM).

[Ipenycmorpennas IlporpamMmoil peanuzanusi MEXIPEIMETHBIX CBS3€H MO3BOJIUT OOYYAIOIIUMCS OCYIIECTBUTh HHTEIPAIIMIO MMEIOIIMXCS
NPEJCTAaBICHUI B IIENIOCTHYIO KapTUHY MHUpA, a MPaKTHYECKUE 3aHATHS M TPOCKTHAs JEATENLHOCTh COBEPIICHCTBOBATH yYMEHHWS W HAaBBIKH,
HE0OXOIMMBIE JIJIs IPOBEJICHUS UCCIICOBAHMSI, COMTOCTABICHUS (haKTOB, aHATIN3A MTOJIyYEHHBIX PE3Yy/IbTaTOB, PA0OTHI C MPUOOPAMHU M PEAKTHBAMHU.

Bnanenue 3HaHMSAMHM O XMMHMYECKHX BELIECTBAX MOTYT OOECHEYUTh I'PaMOTHOE OTHOILIEHHE K MPHUPOJe M K COOCTBEHHOMY 370pOBbIO 0e3

HaHeceHHs ymiep6a. [losToMy 3HaHHME BO3MOXKHBIX MOCJIEICTBUN BO3JEHCTBUS PA3IMUYHOTO POJAa XUMHUYECKUX COCJAMHEHHUN Ha OpraHU3M 4YeloBeKa
CTaHOBHTCS HEOOXOUMBIM HE TOJBKO JIUIS Bpayeil, HO M JUIsl KaKJIOTO YEIOBEKa.



3HaHMs, TOJy4yaeMmble B IIKOJE IO XHWMHH, BO3MOXHO M HEOOXOAMMO TPaMOTHO MPUMEHSATh U B TOBCEeIHEBHON >ku3HWU. [lo3HaBas
OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHUHU, OOyUYaAIOIIUECss 3HAKOMATCS C COCTABOM M CBONCTBAMHU DPA3IMUYHBIX XMMHUYECKHX BEIIECTB, KaK €CTECTBEHHBIM
00pa3oM NPUCYTCTBYIOIME B YEIIOBEYECKOM OpraHu3Me, Tak M MPU HE3aBHUCHUMOM BHEIIHEM Bo3AeicTBUM. LIIKONBbHUKM y3HAIOT, KaK UMEHHO 3TH
BEIIECTBA BJIMSIOT Ha MPOIECCHl KU3HEACSATENbHOCTH OpraHU3Ma M Ha caMmy >KM3Hb YeJIOBEKa - YTO MOJIE3HO M B KAKMX KOJIMYECTBAaX, a YTO MOMKET
OKa3bIBaTh OTPUIIATEIHLHOE BIUSHUE.

[Iporpamma «Xumusi B ObITY» 3HAKOMUT OOYYAIONIUXCS ¢ KOMIUIEKCHBIMHU MpoOJieMaMu U 3aJa4aMu, TPEOYIOIMMH CHHTE3a 3HAHUU 10 Py
npeaMeToB ((u3nka, OMOIOTHS, SKOJIOTHS -reorpad s, UCTOPHS).

DKOJIOTUYECKHE 3a/lauM: aHAIN3 U3MEHEHHUI B OKPY)KAIOIIEeH cpelie U OpraHu3alusi CBOEro BIMSHUS Ha CUTyaluio, (opMUpoBaHue OepekHOTo
OTHONICHUS K IPUPOJIC.

dusznueckue 3a1a4n: u3yuyeHne (pu3nyeckrux CBOMCTB BELIECTB, (PU3NYECKHE METO/IbI aHAJIM3a BEIIECTBA.

Hcropuyeckue 3a1auu: UCTOPUIECKIE CBEJCHUS O BIUSHUN XUMUU HA KU3HD YEIIOBEKA.

Buonornyeckue 3agaun: U3y4eHne XUMHUECKOTO COCTaBa 00bEKTOB JKUBOM MPUPOIBI.

Wndopmaruka: nouck nHpopmanuu B IHTEpHETE, CO31aHuE U 0O(hpopMIICHHE TPe3eHTallui, paboTa B TEKCTOBBIX M TaOJMUYHBIX PelaKTOpax.

Conepxanue [IporpaMmbpl 3HAKOMHUT OOYYAIOIIUXCS C XapaKTEPUCTUKON BEIIECTB, OKPYKAIOIIUX HAC B OBITY: BOJa, IIOBApEHHAS COJIb, MHIIEBAs
coJla, C BEUIECTBAMH, U3 KOTOPBIX CAEJIaHbl OCYAa, CIIMYKH, KapaHJallid, Oymara, CTpOUTENbHbIE MaTepHalibl, aBTOMOOUIIbHAS TEXHHKA, JIEKAPCTBA U T.
.

Takue Tembl kKak: «Boma», «lloBapennas conb», «Cnuuku», «bymara» namT BO3MOXKHOCTb AaKTyaJIM3allUd 3KOJIOTHYECKUX 3HAHUU
obyuaroruxcs. [IpakTuyeckue 3aHATHS CITOCOOCTBYIOT OPMUPOBAHUIO CTICITHATHHBIX YMEHHI 1 HABBIKOB PA0OTHI C BEIIECTBAMH M 000OPYIOBAaHUEM.

[TpoextHble paboOThI, TeMaThka KOTOpbIX HpuBogutcs B [Iporpamme, mo3BosiaT chopMUPOBATH y OOYYAIOMIMXCS YMEHUE CaMOCTOSITENBHO
nprOOpeTaTh M MPUMEHSTH 3HAHUS, a TAK)KE Pa3BUBAIOT UX TBOPUYECKUE CTIOCOOHOCTH.

AxktyanpHOCTB [IporpaMMbr 00yciioBiieHa TeM, YTO B Y4eOHOM IUTaHE M0 MPEeIMETy «XUMUsD» OTBEJICHO BCEro 2 Yaca B Henlenro B 8 U 9 kiaccax
u 1 yac B 10 u 11 xmaccax, 94To Jae€T BO3MOXKHOCTh CHOPMHUPOBATH Y 00YHArONTUXCS TOJIBLKO 0a30BbIE 3HAHMS 110 MpeaMeTy. B Toxke Bpems Bo3pact 15-17
JIET SIBJISIETCS BAYKHBIM ISl TPO(GECCHOHATBFHOTO CaMOOIIpeIeTICHUs 00yJaronuxcs. Bo3aM0OXHO, 9TO IPOCHYBIIUICS UHTEPEC K XUMHUH MOXET BIHUATH Ha
BBIOOD Oynymieit mpodeccum.

1.2. Ilenaroruyeckas nenecoodpazHoctsb IIporpamMmer

[lenarornueckas menecooOpasHocTh [Iporpammbl 3akito4aeTcss B TOM, YTO B Ipoliecce OOY4EHHs CO3/AI0TCS YCIOBUS K (DOPMHUPOBAHMIO Y
00yyaroluxcsl HEJIOCTHOW KapTUHBI MUpPA, BOCIUTAHUIO JIIOJEH TBOPUECKUX U KOHCTPYKTHUBHO MBICISIINX, TOTOBBIX K PELIEHUIO HECTaHIApTHBIX
JKU3HEHHBIX 3anad. Ha 3anarusax mo Ilporpamme popmupyroTcs ymeHusi 6€30macHOT0 oOpallieHus ¢ BEIIeCTBAMH, HCIIOJIb3yeMbIMH B ITOBCETHEBHOM
JKU3HHU, 3aKJIaJbIBAIOTCS HOPMBI 30pOBOro o0Opa3a >KU3HH. 3HAKOMCTBO OOYYAalOUIMXCA C XUMHUYECKUMH BELIECTBAMHU, W3 KOTOPBIX COCTOMT
OKPYKAIOIINA MUP, TTO3BOJISIET PACKPHITH BAXKHEHUIITNE B3aUMOCBSI3U YEIIOBEKA U PAa3IMYHBIX BEIIECTB B CPEJIE €r0 OOUTAHUS.

1.3. OrnuuurensHbie ocobeHHOCTH [IporpamMmel.



[TporpamMa MmeeT NPUKIIAJHYIO HAIIPABICHHOCTb U CIY’KUT JJIs YAOBJIETBOPEHUS MHIMBUAYAJIBHOIO UHTEpeca 00y4aroUXCs K U3YyYEHUIO U
NPUMEHEHMIO 3HAHUN 10 XMMHHU B MOBCEIHEBHOM xu3HU. B IIporpamme craBuTcs 3a1aua HE0OXOAMMOCTH O0ECIIEUUTh XUMHUECKYIO TPAMOTHOCTDH B
HalpaBJICHUU COXPAaHEHMsI 370pPOBbs, KAK 3aJ0ra YCHEIIHOCTH YEJIOBEKA B XKHM3HH; JAETCS MOHATUE O JIEKAPCTBEHHBIX BEIECTBAX M MEXaHHM3Max HX
neiictBus Ha opraHu3Mm yenoBeka. Conepkanue IIporpaMMel onpenensercs ¢ y4eToM BO3PACTHBIX 0COOEHHOCTEH 00y4aroIMXCsl U UX UHTEPECOB B
00IacTH TMO3HaHWS MHpa, K caMoMy ce0e, >KM3HM B LEJIOM, a TaKXKe C YYeTOM IICHXOJIOTO-TIEAArOrHUeCKuX 3aKOHOMEPHOCTEH OOydeHHs |
(opMHpOBaHUS €CTECTBEHHOHAYUYHBIX 3HAaHUH M BUAOB [103HABATEIbHOMU AeaTenbHOCTH. Oco00e BHUMaHUE yaensercss (OpMUPOBAHUIO IKOJOTHUECKUX
3HaHUH 00y4JarOINXCS.

1.4. Uens u 3anaun [Iporpammsl

Lenb: ¢popmupoBanue y o0ydaromuxcs ri1yOOKOro M yCTOMYMBOrO MHTEpECa K MHUPY BEIIECTB M XMMHYECKUX IMpEBpalleHui, IpuoOpeTeHue
HEOOXOIUMBIX MPAKTHYECKUX YMEHHUI U HABBIKOB MPOBEJICHHS SKCIIEPUMEHTOB.

3agaun:

OOGyuaromue:

L pacuimpeHne Kpyrosopa oOy4aroIuXcs >- IOBBIIICHHE MX MHTEpeca K XUMHHM M pPa3BUTHE BHYTPEHHEH MOTHBALIMM YYCHHS uepes3

(opMHpOBaHUE MPEICTABIECHUI O COCTaBE M CBOMCTBAX XMMHYECKHMX BEIIECTB M MATEPHUAJIOB, OKPYXKAIOIIUX YETIOBEKAa B MOBCEJHEBHOM XU3HU U
MEJIUIUHE - PAaCIIMPEHUE U YTIyOIeHne 3HaHUH 00yUJaloIMXCsl O POIM XMMHYECKUX JIEMEHTOB U UX COCAMHEHUHN B )KU3HEACATEILHOCTH OpPraHu3Ma,
0 BWKHEHIIMX XMMHUYECKHX IPEBPAIICHUAX, JIEKAIIMX B OCHOBE MeTa0ONM3Ma, O NPUMEHEHMH B MEAMLMHE HEKOTOPHIX HEOPraHWYECKHX U
OpPraHMYECKHUX BEILECTB; - paCIIMpEeHUEe U YriyOJeHHe 3HaHUN O0ydaroluxcs M0 OBJAJEHUI0 OCHOBAMHM METOJOB IO3HAHUS, XapaKTEPHbIX I
€CTeCTBEHHBIX HayK (HaOlIo/ieHue, CpaBHEHHE, HKCIEPUMEHT, M3MEPEHHUE); - IMOATOTOBKA OOYyYalOMIMXCsl, OPHUEHTUPOBAHHBIX HAa XHUMHUYECKHM
npoduiib 00y4eHHUs, K YCBOCHUIO MaTepHaia MOBBIIICHHOTO YPOBHS CI0XKHOCTH MO0 XUMHUHU.

PaszBuBaromue:

L (dopMHpOBaHUE CHEIHATBHBIX YMEHHH M HABBIKOB paOOThl C XMMHUYECKHMMHU BEIIECTBAMHU M MaTepHaliaMU B OBITY M HCIOJIb30BAHUS
NOJY4YEHHBIX 3HAHUI Ha MPAKTHUKE; - Pa3BUTHE TBOPYECKUX CIOCOOHOCTEH M YMEHUH y4yallluXCsl CAMOCTOSITENIbHO NPUOOpETaTh U MPUMEHSTh 3HAHUS
Ha [PaKTHKE.

Bocnurarensssle:

BOCIIUTaHHE YKOJIOTMYECKON I'PAaMOTHOCTH M XMMHUYECKON KyJbTYphl MPU OOPALIEHUH C BELIECTBAMU .- BOCHUTAHHE SMOLMOHAIBHO-
[IEHHOCTHOTO OTHOIIECHUS K OKPYKAIOIEMY MUPY; - OpPUEHTALHS Ha BEIOOP XUMUKO-OHMOJIOTHYECKOTO TPODUIIS.
Anpecart IIporpammel

[Iporpamma axtyanbHa st oOywatommxcst 9, 10, 11 kmaccoB (15-17 ner). Ha obyuenue mo Ilporpamme mpuHHMalOTCs BCe >KeJarollue,

umeromue 6a30Bble 3HaHUS 10 XMMUU M HE UMEIOLIUE TPOTUBONOKA3aHUH 110 3/J0POBBIO.
1.5. DOpMBI U PEKUM 3aHSATHM.

@DopMbl OpraHu3aluy y4eOHOro 3aHATHUS:

JEKIIMOHHO-CEMUHAPCKOE 3aHSTHE; - IPAKTUUECKOE 3aHATHUE; - Oecena;



L KOH(EepeHIIHs, - UTpa.

®opMBbI OpraHu3auy 00pa30BaTEIHLHOTO MPOLIeCca - TPYIIOBast, UHAUBUIYaTbHASL.

Copepxanne IlporpamMmmbl mpeamnoiiaraeT pa3sHOOOpa3HbIE BUJIBI JAEATEIHHOCTH OOyJarommxcs: Oecepl, IUCKYCCHH, NPAKTHUYECKHUE W
nabopaTopHbIe pabOThI, CAMOCTOSITENIbHBIE POCKTHBIC PA0OTHI C UCIIOJIB30BAHHEM PA3IMYHBIX UCTOYHUKOB HH(OPMAIIHIH.

I'pynmoBas (6ecena 3BpucTUYECKAs, 3aIIUTA TPOSKTOB, IA0OPATOPHOE 3aHSITHE, JICKIIHS, OJIMMITHA/IA, OTKPBHITOE 3aHATHE, TPAKTUIECKOE 3aHATHE,
MIpEe3eHTaINsI, CEMHUHAP).

Jlex1noHHO-ceMUHApCKass (GopMa MPOBEACHUS yUEOHBIX 3aHSITHN IMO3BOJSET PACIIUPHUTH W YIIIYOWTHh 3HAHUS O XMMHYECKHX BEHIECTBAX,
NPUMEHSEMBIX B OBITY, CTPOUTENHCTBE, MeAUIMHE W T.1. CeMUHaphl CHOCOOCTBYIOT IMOBBIMICHUIO YPOBHS CaMOCTOSATEIHHOCTH OOYYaIOUIUXCS B
YCBOGHHU MaTepHalia U Npu paboTe ¢ JONOJHUTENbHBIMH HCTOYHUKaMu HH(popmauuu. [IpakThueckue 3aHITHS CHOCOOCTBYIOT (POPMHUPOBAHUIO
CHEIUAIBHBIX YMEHUH M HABBIKOB PabOTHl ¢ XMMHYECKHMMH BeliecTBamu M oOopyaoBanueM. Co3gaHHe MPOEKTHBIX padOT MO OTACIbHBIM TeMam
[TporpaMMbl O3BOJISIOT Pa3BUTh TBOPUECKHE CITIOCOOHOCTH, CPOPMHUPOBAThH Y 00YUAIOIIMXCSl YMEHUS CAMOCTOSTENIbHO MPUOOPETaTh 3HAHMUSL.

WuTerpanus: nporpamma yriryosseT 3HaHUs 10 OUOJIOTHH, XUMHH, SKOJIOTHH -sMEAUIIMHBI, TICUXO0JIOTUU. ITOroM ycBOGHHMSI MpOorpamMMBbl SIBIISIETCS
3allUTa MPOEKTA.

Pexxum 3ansTuii: 2 pasa B Hezento 1o | yacy.

1.7. Cpoxk peanuzaunu IIporpammel.
Cpok peanu3zanuu porpammel 1 roa. O01Iee KoJIU4ecTBO YI4EOHBIX YacOB, 3alJIJaHUPOBAHHBIX HA BECh TIEPHOT 0OydYeHUs: 68 4acos.
1.8. I[Imanupyemsie pe3ynbraThl ocBoeHUs [IporpamMel.
OO6pazoBarenbHbIE Pe3yIbTAThI:
[Tocne 3aBepmenust ooydenus no [Iporpamme oOyuaromuecs OyayT 3HATh:

I COCTaB, CBOMCTBA, 00JIACTH MPUMEHEHUS Hanbojee pacpoCTpaHEHHBIX BEIIECTB M MaTEPUAJIOB U YMETh IIPUMEHSITh
UX 10 Ha3HA4YeHUIO, coOMIozas IMpaBujia OE30MacHOrO OOpamleHHs C HUMH; - pPOJb XWMHUYECKHUX JJIEMEHTOB U WX COCIMHEHUN B
KHU3HEJEATEIPHOCTH OpPraHu3Ma; . BaXHEHIIMe XMMUYECKHE IPEBpAllCHUs, JeKallue B OCHOBE METabolM3Ma; -  HEKOTOpbIE

HCOPraHNYCCKUC U OPraHUYCCKHUEC BCUICCTBA, IPUMCHACMBIC B MCIAUIIUHC.
[Tocne 3aBepimenust oOydenus no [Iporpamme oOyuaromuecs OyayT yMeTh:

I COCTaBJIATH CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTE€HHBIX AJIEMEHTOB B MPUPOAE, 0OOCHOBBIBATH POJIb KaXIOTO B
COXpaHEHHUH MIPUPOJAHOTO PABHOBECHS, aHAJTM3HPOBATh IMPUUMHBI ¥ OCIEACTBUS €r0 HAPYIICHHS; - TIPOBOIUTh XUMHUYECKHN SKCIIEPUMEHT
1o 0OHapy>KEHUIO KATHOHOB M aHHOHOB B PacTBOpPAX;
-co0moaaTh MpaBuiIa 6€30MaCHOCTH IPU OOPALICHNUH C JICKAPCTBEHHBIMH BELIECTBAMU M CPEACTBAMU OBITOBOM XMMHUU;
-COCTAaBIISITh OTYET O MPOJIECITAHHOM YKCIIEPUMEHTE,
-IIPUMEHSTH BEILECTBA [0 HA3HAYCHUIO,
-pemaTh 3a/1a4M Pa3InYHON CTENeHU CIIOKHOCTHU: KaK THIIOBBIE, TAaK U KOMILJICKCHBIE,



-pa3BUBaTh COOCTBEHHYIO HHUIIMATUBY U MO3HABATENIbHYIO aKTUBHOCTH MPU PEUICHUH Pa3IMYHbIX BOIIPOCOB U MPOOJIEM B XUMUH.
Jliss MOHUTOpPHUHTA Pe3yJbTaTUBHOCTH 00pazoBaTenbHOro mpouecca nmo IIporpamme «Xumus B OBITY» HCIOJIB3YIOTCS CIIEAYIOIINE BUIBI
KOHTPOJIA:
I MIpeIBAPUTENIbHBI KOHTPOJb (IIPOBEpKa 3HAHUM ydalluXcsi Ha HadalbHOM JTane ocBoeHus llporpammer) —
BXOJIHO€ TECTUPOBAHUE;
TEKYILUA KOHTPOJIb (B TE€UEHHUE BCEro cpoka peannsanuu [Iporpammer),

| WUTOTOBBIN KOHTPOJIb (3aKJIFOYUTENIbHAS POBEPKA 3HAHU, YMEHHI, HABBIKOB TI0 UTOTaM peanu3amuu [IporpamMmet).
1. Conepxanue [Iporpammbl
1.1. YueOHbI (TeMaTUYCCKUI) TUIAH
Ha3zBanue pa3zgena KonnuecTBo yacos dopma
Bcero | Teopus [IpakTuka arrecTalyi/ KOHT-
post
BBosiHbIE 3aHATHSI. 6 4 2
1 Hcropus 4 2 2 Bxonnoe
B3aMMOOTHOILIICHUHU TCCTUPOBAHUC
4YeJI0BEKA U MIPHUPOIBI
2 CBoiicTBa BENIECTB 4 2 2 TECTUPOBaHUE/ OTYET
o
MPAKTUIECKO
i pabore
3 [Touemy u Kak | 4 2 2 TECTUPOBaHUE/ OTYET
MPOTEKAIOT 1o
XUMHUYECKHE PEaKIuu MPAKTUIECKO
i pabore




Bona

TECTUPOBaHUE/ OTYET
o

MPAKTUIECKO
i pabore
5 UucThle BemecTBa u TECTUPOBaHUE/ OTUET
CMecH B KU3ZHU 1o
YeloBeKa MPAKTUIECKO
it pabote
[ToBapenHast conb u TECTUPOBaHUE/ OTUET
6 caxap 1o
MPAKTUIECKO
it pabote
7 XuMus nuum TECTUPOBaHUE/ OTUET
1o
MPAKTUIECKO
it paboTe
8 Cnnuku TECTUPOBAHUE/ OTUET
o
MPAKTUIECKO
it pabote
9 Bymara TECTUPOBaHUE/ OTYET
o
MPaKTUYECKOMN
pabore
10 | Xumusiu TECTUPOBaHUE/ OTUET
CTPOUTENILCTBO o
MPAKTUIECKO
i

pabote




11 | XuMusg 1 MeTuInHa 3 2 TECTUPOBaHUE/ OTYET
o
MPaKTUYECKO
i
pabote
12 | Xumus u tpancopt | 3 2 TECTHpPOBaHUE/ OTYET
o
IPaKTUYECKO
71
pabote
13 | Xumus 1 4uCTOTA B 3 2 TECTUPOBaHUE/ OTUET
J0Me o
MIPaKTUYECKO
71
pabore
14 | Xumusu 3 2 TECTUPOBaHUE/ OTYET
KOCMETHYECKHE o
cpencTBa MIPaKTUYECKO
i pabore
15 | Xumus u miaHera 4 2 2 TECTUPOBaHUE/ OTUET
3emitst o
MPaKTUYECKO
it pabote
16 | Hayuno- 7 2 5 3amura npoeKTa
uccaea0BaTeNbeKas
MIPOEKTHAs
NEesTEIbHOCTh
68 33 35

1.2. Conepxanue IIporpammsr




BBenenue

OO6mue nmpaBuiia paboThl B XUMHUUYECKOU J1abopatopuu. TexHrnka 0€30MacHOCTH MPU paboTe B XMMUYECKOH JabopaTtopun. Oka3zaHue TEpBOM
MIOMOIIM MPU HECYACTHBIX ciydasx. [IpaBuna paboThl ¢ KUCIOTaMH, IIeOYaMU, JIETYYMMH BellecTBaMu. HarpeBarenbHbie TPHOOPHI U TMpaBHIIa
paboThl ¢ HUMHU. XUMUYECKas Tocy1a 00111ero HazHadeHusl. MbITbe U CyIIIKa XMMUYECKOH MOCYIbI.

Ponb xuMuu B KM3HU YelIOBEKa U pa3BUTHH yenoBeuecTBa. O030p BaXKHEHUIIUX KIIACCOB COEIMHEHUHN, UCIIOJIb3YEMbIX YEJIOBEKOM. XUMUS -
TBOPEHUE NPUPOBI U PYK YeTOBEKa. XUMHS BOKPYT HAC. XMMUYECKHE BEIIECTBA B TOBCEAHEBHOM )KM3HU YEJIOBEKA.

[IpakTuka:

[Tpuemsr oOpaieHus ¢ HarpeBaTebHBIMU MPUOOPaMu (CIUPTOBKA, IUTUTKA, 600AHOAHS) N XUMHUYECKON TOCY10M 00IIero Ha3HAuUCHUSL.

CocraBienue TabIUI], OTPAKAOMIMX KIACCU(DHUKAIINIO BEIIECTB, M3TOTOBIEHNUE 3TUKETOK HEOPTaHMYECKUX BEIIECTB, COCTABJIICHUE CITHCKA
PEaKTUBOB, HECOBMECTUMBIX JUISl XPANlCHUS.

Tema 1. UcTtopust B3aMMOOTHOIIIEHUI YEIOBEKA U TPUPOJIbI

Hcrounnku sHeprun (McueprnaemMbie U HEHcUepIiaeMble). « IKOJIOTHYECKUN prok3ak». HeobxoaumocTh 6epeKHOTO OTHOIIEHUS K OKpYKaromen
cpene. YenoBek W mpupoja B JAJE€KOM MPOIUIOM: MPHUCBaWBarollee X035iWCTBO. JpeBHUE ntoau. BiausHue mpupogHBIX YCIOBUH Ha paccejieHHe U
3aHATHS APEBHUX JIOJICH.

OcHOBHBIE 3aHATHS APEBHUX JIIOJCH: COOMpATENhcTBO M oxoTa. [IpucBamBaromiee x03sicTBO. JIOKadbHBIN XapaKTep BIUSHHS ACSITCIBHOCTH
JIPEBHUX COOMpAaTeseil U OXOTHUKOB Ha MIPUPOY.

Ilepexon venoBeka K MpOU3BOJAIIEMY XO35UCTBY. [Ipon3Bosinee xo3s1icTBO. BO3HUKHOBEHHME 3eMIIeIeNIUs U CKOTOBOJACTBA. Bo3meiicTBre Ha
MPHUPOJTY IPEBHUX 3eMIIEACIBIEB U CKOTOBOAOB. CTUXHMITHOE PpUPOI0TIOIb30BaHue. OmycThiHNBaHue. [ MO IIMBUITH3AITHIA.

OT KoIleCcHUIIBI 710 camolieTa. I3MeHeHne XxapakTepa mprupoI0N0Ib30BaHIS B MPOIIECCE PA3BUTHUS YEIOBEUECKOT0 O0IIecTBa

Yenosek u npupoaa B HacTosweM. [IpsMoe U KOCBEHHOE BO3ECHCTBHE XO3SMCTBEHHOM NEATENIBHOCTH 4YEJIOBEKA Ha Ipupody. MHTpoxykuus.
Heucuepnaemble U ucuepnaemble HCTOYHUKU OJHEPruu. VICTOUHWMKM HHEpruu (McyepriaeMble U Heucdepraemble). «IKOJOTUYECKUN PIOK3AK».
HeobxonmuMocTh OEpeKHOTO OTHOIIEHUS K OKpYKaoIIeh cpeae. ANbTepHATUBHBIE HCTOYHUKH SHEPTUU.
[IpunuBHBIE 3n€eKTpOocTaHIMHU. DHEprus BeTpa. ['eorepmainbHas sHeprus. buosnepreTuka.

[IpakTrueckue 3aganus

MopenupyeM BeTpsiHOH [|Burarens.

Ctpoum «po3y BETPOB» CBOEH MECTHOCTH.

[IpeBparnienue pa3HbIX BUJIOB SHEPTUU IPYT B ApyTa.

HarpepaeMm no-pazHomy (nepeada TEIIOBOM SHEPIrUU U3IYy4EHUEM, TEIIONPOBOAHOCThIO, KOHBEKLINEH).

Tewma 2. CBoiicTBa BELIECTB.

Xumuyeckue u (hu3ndeckre CBOMCTBa BemecTB. UncTeie BemecTBa U cMecd. OCHOBHBIE MPUEMBI C TBEPIBIMHU, KUJIKHUMH U Ta3000pa3HBIMH
BeniecTBamu. JlabopaTtopHble criocoObI MOJTy4YeHUs HeOpraHMUecKux BeliecTs. [Iporiecc pacTBopeHus BemiecTB. PacTBOpPhI U X MPUTOTOBIICHUE.

[IpakTHueckue 3a1anus



[Tonyuenue yriekucioro rasa, KUCIopoa B 1ab0paTOpHH.

[Tomyuyenue cynbdara Mmenu u3 Mmeau , cepedpa U3 HUTparta cepedpa u T.1

Tema 3. [ToueMy U Kak MPOTEKAIOT XUMUYECKUE PEAKIINH.

MHuoroob6pasue u 3aKOHOMEPHOCTH MPOTEKAHUsI XUMHUYECKUX peaknuid. Knaccudukarus XuMUYeCKuX peakiuil. 3aKOHOMEPHOCTH MPOTEKAHUS

XUMHYECKUX peakuuid. BHemHue npusHaku NpOTEKaHWs XMMHUUYECKHUX peakiuil. XUMHYECKHE YpaBHEHHMS. 3aKOH COXPAaHEHHUs MacChl BEIIECTBA.
XHUMHUUYECKUE PEAKLIUH B KUBBIX OPTaHU3MAaX.

[IpakTHueckue 3aganus

CocraBiieHH€e ypaBHEHUHN PeakIUii MO [EMOYKE MPEeBPALEHUN.

OnbiThl «3Mest U3 caxapHoi My (b, «B3anMoIenCcTBHE METAIIOB C COJITHOM KUCIOTOMY, «3Mesl U3 TITIOKOHATAKAIb
[IpoBeneHne KaueCTBEHHBIX PEAKIUN.

Tema 4. Bonma.

Bona B Mmacmtabe mmanetsl. Kpyrosopot Boabl. [IpuponHas Boga u e€ mpecHo# Boabl Ha miaHeTe. [IpecHas Boga u ee 3amachl. DKOJIOTHYECKUEC

npobiemMbl yuCcTOM Boabl. Boma B opranmsme dyenoBeka. Boma B Meauuube u dapMakosoruu. AHOManuu (U3MYECKUX CBOWMCTB . PacTBopstomias
CrocoOHOCTH BOJIbL. [IpoGIeMbl MUTHEBOI BOJIBI.

[IpakTuka:

AHanu3 BOJIbl U3 MPUPOIIBIX HCTOYHUKOB.

PactBopsitoiiee neiicTBre BOIBI.

OuunCcTKa BOOBL.

OHpeI[CJ'IeHI/IC JKCCTKOCTH BOABI U €€ YCTPAHCHUC.

MHoro Mu BofbI OBOIIaX U (pyKTax?

Tema 5. UucThle BemecTBa U CMECH B KU3HU YEJIOBEKA

Yucrteie BemecTBa uctumupoBannas Bona, Kucnopon. Cepedpo, Bogopon, Ceunen u np. Mctunnsie pactBopsl. Cmecu Mopckast Boaa. ['paHuT.
Cranb. PactBop xmopuaa HaTpus mis uabeknuil. YyryHn. Bo3ayx. bazaner. Ctekno. OMynbcust «maciio B Bojiey». PasHOBUIHOCTH cMecei, 00acTu ux
WCIIONIb30BaHUsI B TIOBCETHEBHOH JKM3HH 4elloBeKa. | 'oMoreHHbIe U rereporeHnble cmecu. Cmecu B (apmakonoruu. [IpuMepsl ®KUAKUX, TBEPABIX U
razoo00pa3Heix cmeceit. OMHOPOHBIC U HEOTHOPOIHBIE cMecH B ObITy. CBOlicTBa cMecei. Paznenenue cmeceii.

Boigenenue BemiecTB M3 HEOJHOPOJIHOM cMecH, oOpa3oBaHHOW PAacTBOPHUMBIMHU M HEPAacTBOPUMBIMU B BOJe BemlecTBaMu. OTcTauBaHHeE:
Brigenenne BemiecTs M3 HEOJHOPOIHON CMecH, 00pa30BaHHONW HEPAaCTBOPHMMBIMH B BOJE BEHICCTBAMU C PA3JIMYHON TUIOTHOCTHIO. B penurenbHON
BOpOHKE. JIMCTUIUISINS, BhIIAPUBAHKE, LIEHTPUPYTUpOBaHUE, XpoMaTorpadus -KPUCTAIU3AIMS U BO3TOHKA. [leperonka Wiu AUCTUIUIAINS - CIIOCO0
paszeneHus, OCHOBAaHHBIN HA pa3Inuuy B TEMIIEpATypax KUIIEHHS IPYT B IPYre KOMIIOHEHTOB.

[Ipuem pazneneHust OMHOPOAHBIX CMECEN MyTEM HCHapeHUs JETYYUX KUIKOCTEH ¢ MOCIeayIoel KoHaeHcanuen ux napos. [Ipumep: nonydyenue
I[HCTHHHHpOBaHHOﬁ BOJHbI.

Pemienue 3a1a4 Ha HAXOXKAEHNUE MacCOBOM M 00BEMHOM 107K KOMIOHEHTa cMecH. [IpakTuka



N3roToBneHune npocTedmux GriIbTpoB U3 MOAPYIHBIX CPeACTB. Pa3zneneHue HEOTHOPOIHBIX CMECEH.

OuncTka METHOTO KyIIOpOca OT HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 6. [loBapeHHas comib U caxap

Ponpr moBapeHHOM coT B 0OMEHE BEIIEeCTB YeoBeKa M )KMBOTHBIX. CosIeBO# OalaHc B opraHu3Me denoBeka. [IpumeHenue xiopuaa HaTpust B
XO3SIMCTBEHHON JiesATeNbHOCTH uenoBeka. Korma conb - sa. 3moymorpebiieHue conbio. Mcmonb3oBanue xnopuia HaTpus B XHMHYECKOH
MpOMBINIUIEHHOCTU. Mcnonb30BaHue xjopuaa HaTpus B nuule, Meaunuue. [IpousBoactBo noBapeHHoi conu. Caxap u ero cBoiictBa. [lone3nbie u
BpEHbIC uepThl caxapa. HeoObuHOE MpuMeHEeHUe caxapa.

IIpakTuka.

CoiicTBa pacTBOpOB MoBapeHHOM conu ['opuT nu caxap? TpuOoIrOMUHECHCHITHS

Tema 7. Xumus nuiu

N3 gero coctouT nuia. XuMUYECKUN COCTaB MPOIYKTOB MUTaHUs. OCHOBHBIC KOMIIOHEHTHI MHUIIIH: KUPBI, OCTIKU, YTIE€BOAbI, BATAMUHEI, COJIH.
XuMUs TIPOYKTOB PACTHTEIHLHOTO M KUBOTHOTO MpOUCXOxAcHHs. Dusnonorus nuiieBaperust. [IpoayKTsl OBICTPOTO MPUTOTOBICHUS U OCOOCHHOCTH
uX mpou3BoAcTBa. [Ipoliecchl, MpoNCXoAsIIre TP BapKe, TYINICHUH | JKapeHUH nuiy. Kak ciaenaTs ey He TOJIBKO BKYCHOM, HO u moje3Hoi? Jo6aBku
B MIPOJIYKThHI TUTAHUSI.

XUMHYECKUE peakIMy BHYTPH Hac. XMMHYECKHE MPOIECChl, MPOUCXOAIINE MPH XPAaHEHUH M MepepadoTKe CeNbCKOXO3SHCTBEHHOTO CHIPbS.
KoHcepBaHTBI 1 aHTUOKUCIUTENH, UX POJIb.

CnocoObpl XMMHUYECKOT0 aHalli3a COCTaBa BEUIECTB B MpoaykTax nuTaHus. Coaep:kaHue BUTAMHUHOB M MHUHEPAJIbHBIX BELIECTB B IMHUIIEBBIX
MPOJIyKTax.

[IpakTuka

Ornpenenenne kauecTBa MeAa. [IpoBepka Mesia Ha HaJTMYKME KpaxMasia, Meja, Caxapo3bl.

Onpenenenue sumamunosA, C, E B pacTuTeIbHOM Macie.

Ornpeenenrie HUTPATOB B MPOJIYKTaX.

AHalu3 NpoxXJIaJuTEIbHbIX HAIUTKOB.

()npenenenue xodenHa B HAMTUTKAX

Omnpenenenue coiepkaHus KUPOB B CEMEHAX PACTEHUIA.

KauecTBenHbIe peakiuu na npucyTCTBUE YTIEBOIOB.

XUMHUYECKHUE ONBITHI C )KEBATEIBHOU PE3UHKOM.

Omnpenenenne conep:kanus MOBAPEHHOHN COJIM B MPOIYKTaX MUTaHUS (MACiO, ChIPBI, COJICHBIC U3/ICIIUS).

Tema 8. Crinuku

[Mupodopsl. Ucropus nzobperenus cnuuek. Crimuku Hlancens u Yokepa. Crimuku Copua. Crnuuku Mpunu. [lBenckue cnimuku JlyHzactpema.
Kpacusiii u 6enbrit pocop. OKHUCAUTENEHO BOCCTAHOBUTENBHBIE MPOIECCH], MPOTEKAIOLIUE NPU 3aKUTaHUM cUYKH. OCHOBHBIE BHJIBI COBPEMEHHBIX
cnuuek. JlepeBsHHBIC(M3TOTOBICHHBIC U3 MSATKUX TOPOJI IEPEBA - OCUHBI, JTUTIBI, TOMOJS, AaMEPUKAHCKOM OEN0i COCHBI U T. 1I.), KAPTOHHBIC U BOCKOBBIE



(mapaduHOBBIE - U3TOTOBJICHHBIC U3 XJIOMYATOOYMa)KHOTO JKT'yTa, MPONMUTAaHHOTO TapaduHoM). [To MeTomy 3aKuraHus - TEPOUHBIC (3AKUTAFOIITUECS TTPH
TPEHHH O CIICIUATHHYIO IOBEPXHOCTH TEPKY) U OeCTEPOUHBIE (3AKHUTAIOIIUECS IPU TPEHUH O JTFOOYIO TOBEPXHOCTB).

Cnuueunoe npousBoacTso B Poccun. CtpoeHune, cocTaB U U3TOTOBIIEHUE CITMYEK.

Crneuunanpable cinukd. LIITopMoBEIe (OXOTHUYBH) - TOPSIIIIME HA BETPY, B CHIPOCTH U MO AOXKAEM. TepMUdecKue - pa3BUBAIOIINE IPU TOPESHUN
0oJiee BHICOKYIO TEMIIEpaTypy U Jarollue Mpu CrOpaHUU TOJOBKH OoJibliee KOJU4ecTBO Teria. CUrHaibHbIE - Jalolfe MPH FOPEHUH LBETHOE MIaMsl.
dororpaduyeckue - 1alue MITHOBEHHYIO SIPKYIO BCIBILIKY, HCIIOIb3yeMYto pu (oTorpadupoBanuu. CurapHble CIMYKH YBEIMUYEHHOTO pa3Mepa I
0oJsiee MPOJOHKUTENBEHOTO TOPEHUSI TIPH PAaCKypUBaHUU cUrapbl. TpyOOUYHbIe- CIIMYKUA YBETUYEHHOIO pa3Mepa Juisl 6ojiee MpoI0JKUTEIbHOTO TOPEHUS
IIPU PaCKypUBaHUU KypUTETbHOU TpyOKU. KaMuHHBIE - OUeHb IJTMHHBIE CIUYKH, YTOOBI 3KUTaTh KAMUHBIL. ['a30BbIe - MEHBIIECH JIMHBI ;4€M KaMUHHBIE,
4TOOBI 32)KWTaTh Ta3oBble Tropeiku. JlekoparwBHBIC (TIOJApOYHBIC, KOJJICKIIMOHHBIE) - OTPAHMYEHHBIC BBIMYCKH KOPOOKOB (MHOTJIAa Habopamu,
YJIO)KEHHBIMU B JIEKOPATUBHYIO KOPOOKY).

[IpakTuka

H3ydeHue cBOICTB pa3uYHbIX BUJIOB CIMYEK (OBITOBBIX, OXOTHUUBUX, TEPMUUECKHX,
dboTorpaduueckux).

Tema 9. bymara

OT nepramMeHTa M MIETKOBBIX KHUT A0 Hammx gHeid. [emmronosa. Cesasyromue: KaounH, KapOOHAT KaIbIUs, TATMEHTHI. XJI0MYaTOOyMaKHbIC
TKaHW. Buapl OymMaru W WX NPaKTHYECKOE HCIOJb30BaHWE. TexXHOoNorus mpousBojcTBa Oymaru. CTpykTypa OyMaru mMoja MHUKPOCKOIIOM BO
(bIyOopecIIeHTHOM CBEYCHHH.

[Tomydabpukatsl 1715 MpOU3BOACTBa Oymaru: JpeBecHas Macca WM LIEJUTI0JI03a; LEUTI0NI03a OJHOJIETHUX PACTeHUH (COJIOMBI, TPOCTHHUIIBI,
KOHOILTH, pUCa W JPYruX)e TMOIYIEUII0NI03a; MaKyIaTypa; TPAMUYHAS MOJlymMacca; Ui CHEIUAIbHBIX BHUAOB OyMaru: acOecT, IMEepCTh U ApYyrue
TEKCTUJIbHBIE BOJIOKHA.

[TpousBoacTBO GyMaru: MpUroTOBICHUE OyMaXKHOW Macchl (pa3Moi U CMelIeHHe KOMIIOHEHTOB, IPOKJIeiiKa, HAIOJTHEHUE U OKpacka OyMaKHOM
Macchl)* BbIpabOTKa OyMa)KHOM Macchl Ha OymarojenaTelbHOW MamuHe (pa30aBieHue BOIOH U OYMCTKA MAcChl OT 3arpsI3HEHU, OTJIUB, IPECCOBAHUE
U CYIIIKa, a TAK)Ke TIEPBUYHAS OT/IENIKA)® OKOHYATEIbHAas OTAeNKa (KaJaHAUPOBAHKE, Pe3Ka); COPTHPOBKA U YIIAKOBKA.

[IpakTuka.

H3ydeHne CBOMCTB pa3InyHbIX BUJIOB Oymaru.

ITonyduenue Gymarm.

Tema 10. XumMus u CTPOUTETBCTBO

CrpoutenpHbie pactBopbl. U3BecTtb. Men. Ilecok. beron. Ilement. Mctopus crexma. Kupnuun. @apdop u dasue. [IpeBecuHa yHUKaIbHBIN
CTPOUTEJIBHBIN MaTepHalL
Jlakokpacouynble Matepuanbl. CBoiicTBa onu(bl, MaciusgHBIX Kpacok, sManei, pactBoputeneid. [loHarne 00 HKOJOTMUYECKM YHUCTHIX Marepuajax.
Kepamuueckas nena. 3unaput. Kampimut. Cogomut. ['pyro0noku. CHIMKaThl METAJUIOB M BSDKYIIUE MaTepuaibl. Koppo3us CTpOUTEIbHBIX MAaTEpHAIIOB.
[Tomumepsl B CTPOUTENBCTBE.

XUMHUYECKUE CBOWCTBA CTPOUTEIIbHBIX MAaTEPUAIIOB



XuMHYecKas CTOUKOCTD - 3TO CBOMCTBO MOKa3bIBAET, HACKOJIBKO MaTepHall YCTOWUYUB K BO3/IEUCTBUIO APYTUX BEIIECTB: KUCIOT, IIEI0YEH, COJIeH
Y Ta30B.

Koppo3nonHnasi ycTOHYMBOCTBH CBOMCTBO MaTepuasna IMPOTUBOCTOSTH BO3JACHCTBUSAM OKpyKawolled cpenbl. Yaiie BCEro 3TO OTHOCUTCS K
CIOCOOHOCTH HE MPOITyCKaTh Biary.

PacTBOpUMOCTB - CBOICTBO, IPH KOTOPOM MaTe€pHa UMEET CIIOCOOHOCTh PACTBOPATHCS B PA3INYHBIX XKUIKOCTSAX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEPHU3yeT CIIOCOOHOCTh COEUHATHCS C IPYTUMHU MaTepHaiaMH U IIOBEPXHOCTSAMH.

Kpucrannuzanus - XxapakTepucTUKa, P KOTOPOH MaTepral MOXKET B COCTOSHUM 1apa, pacTBOpa WM paciuiaBa 00pa3oBbIBaTh KPUCTAILIBL.

Bunp! 3arps3Henuii (mbuieBble, paguialliOHHbIe, OMOJIOTMYECKUE, IIYMOBBIE), 3HAUEHHE )KUBBIX OPraHU3MOB B JIOMaxX U KBapTUPAX.

[IpakTuka

OmnpeneneHre OTHOCUTENBHOM 3alIbIIEHHOCTH BO3AYyXa B IOMEIIEHUH.

Pemenue 3a1au ¢ 3KOJIOrMUYECKUM COACPKAHUEM.

Tema 11. Xumus u Meguiaa

[lepBbie marn xumuu B Menuiune. [Tonarue o ¢apMakonoruu, MaTpOXUMUH, XUMHOTepanuy. [laparensc - OCHOBOMONIOKHUK MEAUIIMHCKOM
xumun. Knaenuii [Nanen . papmakosnor. 1. Dpaux - oCHOBOMOJOXXKHUK XuMuoTepanuu. lIpodeccnun: xumuk, OMOXUMUK, (papmaieBT, J1aOOpaHT.
JlexapcTBeHHbIe BemiecTBa. Kiaccudukanuy JIeKapcTBEHHBIX BELIECTB: (hapMakoioruyeckas, xXumudeckas. CoIpbE U MOMydeHHUsS HEOPraHUYECKUX,
OpPraHUYECKHX JIEKapCTBEHHBIX BeliecTB. DOpMbI JIEKAPCTBEHHBIX NpeNapaToB: TaONETKH, Apake, CBEUH, IMYJIbCUH, CYCIIEH3UH, HACTOUKH U JIp.

[IpakTuka

O3HakomileHHE ¢ (POpPMaMU JIEKAPCTBEHHBIX MPENAPaTOB.

3HaKOMCTBO ¢ 00pa3laMHy JIEKapCTBEHHBIX CPEICTB U ONBITHI C HUMHU.

OKCKypcHs B MEAITYHKT.

Camble TpOCThIE U3 JIEKAPCTB

ITepmanranat kanus. Uctopust oTkpeiTHsi. Pusnyeckue cBorcTBa. OKUCIUTENIbHBIE CBOMCTBA. [[puMeHeHrne pacTBOpOB NEpMaHraHara Kajius B
ObITy, B MeauiuHe. [lpaBuna xpaneHus. Mepsl nmepBoii TOMOIIY MPU OTPABICHUH KOHIIEHTPUPOBAHHBIM PACTBOPOM IepMaHraHaTa kanus. Ilepokcun
BOOpOAa, Hcropus OTKpwIThA. llepruppons. @usnyeckue, XUMHUYECKHE CBOWCTBA. IIpuMeHEHME B MeEIUIMHE: KPOBOOCTAHABIMBAIOIIEE U
ne3uHpuuupytomee cpeacTso. Moa: uCTopus OTKPBITUS, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA, IPUMEHEHHE.

Bophas xucnora, OOpHBINA CIUPT, AaHTHCENTHYECKAst aKTUBHOCTh. DU3HOIOTUYECKHIA PacTBOP.

JIsmuc. Hamateipusiid ciiupt. ['ekcaruapar xinopuaa kaneiys. ['entaruapat cynbdara HuHKA.

AKTUBUPOBAaHHBIN yTOJIb.

[IpakTuka

[IpurorosneHue pacTBopa XJIOpUAA KaabLus C 3aJaHHON MacCCOBOM OJIEH.

«Kunkuit xameneon». Pasnoxenue nepoxcuaa Bojopona. H202 okxuciurenb, BOCcCTaHOBHTENb. PacTBopeHue uona B BOJE, B CIHUPTE.
PacnosnaBanue nogunos.



OOGeciBeunBaHNe pacTBOpa MEPMaHTaHATa KA aKTHBUPOBAHHBIM YTJIEM.
SImoBUTHIE BeleCcTBA

Sne1. Knmaccudukanms simoBUTHIX BEIIECTB. YTapHBIN Ta3: MpU3HaKU oTpaBiieHus. OkazaHue nmepBor moMomu. PTyTs. TOKCHYHOCTB MapoB PTYTH.
Conu pTyTH: KOJIOMENb, CyleMa »IpUMeHeHHe B MeaunuHe. Mpimbsik. CBunen. CoenuHeHus: XpoMma. TOKCMYHOCTh OPTaHUYECKUX PACTBOPUTENIEH.
[IpaBuna xpaneHus s710B B ObITY. Mepsbl TepBOii TOMOIIY TTPH OTPaBICHUU. XUMUS U METUIIMHA.

Buozennsie s;1emenmst u ux coeourenusn

OO61muii 0030p OMOTOTUYECKOM POIU IIEMEHTOB-OpraHoreHoB Yriepo. Bomopon. Kuciopon. Azor. Cepa. @ocdop.

buonoruueckast poiab HEKOTOPHIX HEMETAILJIOB, HE OTHOCAIIMXCS K opraHoreHaMm drop. Xnop. bpom. Moa. Kpemunii. Cenen.

buonornueckun BakHble HEOpraHUYECKHe coeAuHeHuss HemeTtamwioB. Kucmopon. O3oH. Boma. Munepanbasie Boabl. Ilepokcupa Bomopona.
depMeHTAaTUBHBIE CPENICTBA 3aIUTHI opranu3ma. CepoBoopoa. AMmuak. L{ukin MmoueBuHOOOpa3oBaHus. MOHOOKCH]T a30Ta.

Hutpatel, HuTpuThl. Yraekucnslii ra3. Monookcun yriepona. bydepusie cucremsr opranusma. ['mapokapbonatHas Oydepras cucrema.

®docdatnas 6ydepnas cuctema. Mexanusm 0ydepHoro nelcTBusl CUCTEMBI. B3anMOCBSI3b KpyrOBOPOTOB OMOTCHHBIX JJIECMEHTOB.
Buoneopzanuueckan N

Heoprannueckyto OMOXMMHIO MOKHO paccMaTpuBaTh KaK MPUIIOKEHUE MPUHLHUIOB KOOPAWHALMOHHONW XMMHMHM METAJIOB K OMOJOTHYECKUM
npobiaemaM. MeTaisisl B OpraHu3Me 4eaoBeKa

buonoruydeckas poip «MeTaIOB )KU3HN
O06umit 0630p ponmu «vertao. Harpuit. Kanuii. Marauii. Kaneiuii. JlanHbie MeTaUIbl pacCMaTPUBAIOTCS COTIIACHO IIJIAHA.
1.  Copnepxanue B 3eMHOM Kope. BaxkHeline npupoHble COEAMHEHMUSI.
2. Coneprkanue U pOpPMBI CYIIECTBOBAHHUS B )KUBBIX OpraHu3max. buonoruyeckas posb.
3. [IpumeneHne MeTamia U €ro COEJMHEHUN B MEIUIUHE.

4. ToKCMYHOCTH MeTaJljIa U €r0 COCIMHEHHUI. )

OO6muii 0630p ponu &meramios. XKenezo. Mapranen. Kodanst. Meas. [{luak. Monubaen. JlaHHbIE METaUTBI paCCMATPUBAIOTCS COTIIACHO TJIaHA:
1 Conepxanmue B 3eMHOI KOpe.

2 Baxwueiilue IpUpOIHbIE COEIUHEHHUS.

3 Copeprxkanue 1 GOpMBbI CyIIECTBOBAaHMS B )KUBBIX OpraHu3Max. buonoruueckas poss.

4 TlpuMeHeHue MeTalla ¥ €ro COEANHEHUH B MEAUIIMHE.

DU3N0JIOrMYECKasl U NAaTOJOTUYECKasl POJb HEKOTOPBIX 3JEMEHTOB B opranuszMe. OnemeHTsl. @OneMenThl. KoMmiekcHblE (KOOPAMHALIMOHHBIE)
COEJMHEHUS pa3IMYHbIX JIEMEHTOB B OpraHu3Me. DJIeMEHThI, 00JIe3HH, JIeKapcTBa. bronornyecky akTHBHbIE MOJIEKYJIbI.



Bona. AmuHOKHCTIOTBL. ACKOpOMHOBasi KucioTa. OpTOMOJIEKYIIpHas MEIUIIMHA. bHONIOrHYecKkn aKTHUBHBIE OJIMTOMEPHI bronorumdeckas poib
HEKOTOPBIX METAJUIOB, HE OTHOCAIIUXCS K «MeTaliaM xu3Hm». Amomunnii. Cepedpo. bapuii. Pryts. CBuner.

[IpakTuka.

TemaTnueckas BUKTOpPpHUHA «XUMHUA " MCAULIKHA).

®dusnueckass XUMHUS 1 MEAUIIMHA

DU3MOIIOT - ATO PUBUKOXUMHUK, UMEIOIIUHN JIeN0 ¢ SABICHUSAMH KUBOro opranusma. .M. CedeHnoB JKuBble OpraHu3Mbl MOTYT CYIIECTBOBAThH
JUIIb Ojarofaps MX 3aMedyaTeNbHOM CIOCOOHOCTH KMHETHMYECKHM KOHTPOJIUPOBATH XMMUYECKHE PEAKLUU U TeM CaMbIM MOJABIATh CTPEMIIEHHE K
JIOCTHKEHUIO TepMOMHaMUYecKux papHoBecHil. M.B. bepesnn Xumudeckas TepMoiMHAMHUKA U AKUBBIE OpraHru3Mbl TepMoaHAMUKA U OPTaHU3MBI.

Xumuueckass 1 OMOXMMHMYECKass KMHETHKa M Karanu3. DepMeHThl - OMOJOTHMYECKHE KaTaln3aTopbl. 3HAYEHHE PACTBOPOB JUIsl OMOJIOTUH U
MEIUTTUHBIL.

KucnoTtHo-menounoe paBHoBecHe U Oy(depHbIe CHCTEMBI OpraHU3Ma.

AMuHOKHUCIOTHBIE Oy(hepHbie cucTeMbl. benkoBbie Oy epHbIC CUCTEMBI.

N3MeHeHune KUCIOTHO-IIEI0YHOTO PaBHOBECH IIPHU PA3TTNYHBIX 3a00JICBaHUSX.
MeaunuHcKkue MaTepUabl

Heoprannueckue MeauuMHCKHE MaTtepuraibl. MeTamibl. YTIIepoaHble MaTepuaibl. MeXaHu3Mbl B3aUMOJEHCTBUS MEIUIIMHCKUX MaTepUaJIOB C
OMOJIOTHYEeCKUMHU cucTeMaMu. B3anmoeiicTBus: MaTepHual - KpoBb, MaTepHal - TKaHb, MaTepHal - KJIETKa, MaTeprall OMOIOIUMEPHI.

UckyccTBeHHbIE OpraHbl. AMNNapaThl «HMCKYCCTBEHHOE CEpIIE-JIETKOE», «UCKYCCTBEHHas Mo4ka». VICKycCTBEHHOE CepAlle 4YelIOBEeKa C
ABTOHOMHBIM HCTOYHHUKOM MUTaHusl. Bompock! k cemuHapam:

. Moa: ucropust OTKpHITHSL, CTpOEHUE, (PU3NUECKUe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
2. bopHas kucnora, O0pHBIA CIUPT, aHTUCETITUYECKASI AKTUBHOCTD.
3. ®usnosornyeckuit pactop. Jlsnuc. HamarslpHbiil criupr.
4. OypauunuH. AKTUBUPOBAHHBIN yrojib. ['opundnuky, nmiaacteipu. X npuMeHeHne, CBOHCTBA, CIOCOOBI XpaHEHHUS.

5 . Actiupun. [Ipumenenue, hapmMakoIornyeckoe ACHCTBHE HA OpTraHU3M.
6. AHTHOMOTHKH, Kiaccudukanus. [ucoakTpros.

7 . ApoMaT4ecKHe Macia U UX JCHCTBUE HA OpraHu3M. ApoMarepanus.
8. AcriupuH, pU3MUECKUE CBOWCTBA, HCTOPHS TTOJYYCHHUS.

9. AHTHOMOTHKY, NCTOPHS OTKPHITHS.
1 O. Knmaccudukarus s10BUTHIX BEIIECTB.

1. VYrapHslii ra3: npusHaku otpasieHus. Oka3aHue IepBOM TOMOLIH.

12. Pryts. TokcuuHoCcTh mapoB pryTH. Coiau pTyTH: KaJlOMEIb, CyjeMa, IpUMeHeHue B MeauluHe. Mbimbsak. Ceunen. CoeanHeHUs
Xpoma.



[IpakTrka

HccnenoBanue 1eKapCTBEHHBIX MPENapaToB.
HenoBas urpa «Cnacute 00ipHOTO». JlenoBas Urpa COmpoBOXKIAETCS MPOBEACHUEM KAaueCTBEHHOTO aHaHM3a PacTBOpa KOHKPETHOTO BEIIECTBA

XUMHYecKUMH MeTonamu. (BemecTBa: THocynbdar HaTpus, HOBOKAWH, JIaKTaT Kanbius, O-TIIOKO3a, MEIHBIA Kymopoc, Opomuna Kamus, cyiabdar
MarHusi).

HccnenoBanue TOKCUIHOCTH OBITOBBIX BemiecTB. OcToposkHo, nutieBbie JlooaBku! Mx JleficTBHE HA OpraHU3M.

Pemenue 3amay mo o01Ie XUMUK ¢ METHKO-OHOJIOTHYECKOM HAMPABICHHOCTHIO.

Konkypc (konmmdecTBeHHBIN) Ymclia pemeHHbIX 3amad. CocTaBieHre COOPHMKOB 3amad ydammxcs mo teme (¢ pemeHusmu). CocraBlieHHE
TBOPYECKUX PACYETHBIX 3a/1a4 IO Pa3INYHbIM TEMaM.

JlexapcTBeHHBIE Tpenaparsl, UX BUAbI M Ha3HaueHHe. Kaxaoe JIekapCTBO - XUMUYECKUN PEAKTHB.

Muororpanssiii oa. [Touemy Hon Hamo nep’aTh B IIOTHO 3aKYNMOPEHHOW CKIISIHKE. «3eJIEHKa» WM pacTBOp OpUIUIMAHTOBOTO 3€JIEHOTO.
HeoObruHble cBOMCTBA OOBIYHON 3€NEHKH.

AKTHBUPOBAHHBINA YTOJIb.

JlekapcTBa ot nipocTynbl. Butamuabsl CaMo/ieNIbHBIE JIEKAapCTBA.

ACTIMpHH WU alleTUIICATAIIMIIOBAs KMCIIOTA M €T0 CBOMCTBA. UTO MoJie3Hee: aCIMPHUH WK yIicapuH, HypodeH uiu ndynpoden?

Ilepekuch Bomopoaa u ruaporneput. CBONCTBA IEPEKUCH BOJOPO/IA.

[lepmaHranaT Kanus, MapraHlOBOKHCIIBINA KA, OH ke «MapraHioBkay. HeoObluHbIe CBOMCTBA MapraHioBku. Kakyio omacHOCTb MOKET
MIPEACTABIIATh MapraHIlOBKa.

Hy>xHa v B momarHei antedyke O0pHas KHCIIOTa.

Crapsle 1lekapcTBa, Kak ¢ HUMH ITOCTYIIUTb.

Bormpocsl k ceMuHapam.

1 . Ilepmanranar kanus. Ucropus otkpeitusi. Gusznueckue  cBoiicTBa. OkucIHuTeNbHbIE CBOWCTBA. [IpaBuia XpaHeHUs NepMaHaraHara
KaJIUAL.

2. [IpumeneHne pacTBopa NMepMaHTaHaTa Kaius B ObITy, B MeIUIIMHE. MephI MepBOil MOMOIIY IPHU OTPABIECHUU KOHIICHTPUPOBAHHBIM PACTBOPOM
IepMaHraHaTa Kaiausl.

3. PactBop OpmiimmanToBOTO 3e1eHo0ro0. [lepokcua Bogopoaa, uctopust oTkpeiTus. [lepruapons. dusndeckre, XUMHUIECKHE CBOMCTBA.
[TpuMmeHeHne B MEAMIIMHE: KPOBOOCTAHABIMBAIOIIEE U IE3MHPHUIIUPYIOIIEE CPEICTBO.

[IpakTuka.

[Monyuenue Hopohopma.

JleiicTBUE KUCIIOT Ma OpUITMAHTOBBIN 3€JICHBIMH.

[[{enouHoe paciienyieHne JeBOMULIETHHA.

Tema 12. Xumus u Tpancnopt



Martepuanbl, KOTOpbIE HCIOIB3YIOTCS JJIi M3TOTOBJIEHUS aBTOMOOWJIEH. 3ampaBovHblE XKUAKOCTU (TOILIMBO, Macila, CMa3KH, OXJIaXAarollue
KUJKOCTUA U T. I1.); PE3UHBI - IIUHBI U PE3UHOTEXHUYECKHUE U3JIENHS;, TIACTMACCHI, OTIEI0YHO-ICKOPATUBHEIE MaTepuaibl (OOMBKa, TaKU M KPACKH,
AQHTUKOPPO3UOHHBIE TMOKPBITUSA U T. I.); KJI€H, T€PMETUKU. DJIEKTPOJUT - 3TO YTO-TO 3HAKOMoOe. BeH3MH, KepoCHH M JIpyrue «- UHbl XHUMHUYECKHE
MPOLECCHI, TPOUCXOASIINE TPU IKCIUTyaTal[UH aBTOMOOUJIS. DKOJIOTHS U aBTOMOOMIIb.

[IpakTuka:

1. BeHs3uH 1 KepOCUH KakK pacTBOPHUTEIH.

OMNBITHI IO 03HAKOMJICHHUIO C PACTBOPSIIONIUM JEHCTBHEM HE(PTENPOAYKTOB, KaK U MPEIBIAYIIHNHI, TUIOXO BHIHBI C IEMOHCTPAIMOHHOTO CTOJA,
MOATOMY HX JIy4Ille BCETO CTaBUTh B KAUeCTBE J1JAOOPAaTOPHOU PabOTHI.

a) B IpoOOUpKHA ¢ OCH3MHOM, KEPOCHHOM M BOJOW HaimuBaiT mo 0,5 M pacTUTENBHOrO Maciia W B30anThIBaloT. Macio pacTBOpSIETCS B
yrieBogopoaax. OTMeuaroT Jy4Ilyio paCTBOPUMOCTb B OCH3HHE.

0) B HeOobIIME CTAaKaHYMKH WU (hapOpoBbIe YAIIKH C TEMHU K€ XKHUAKOCTSIMH MTOMEIIAIOT KYCOYKM TKaHU C MATHAMMU JKUPA U TePEMEIINBAIOT
WX CTEKJISTHHOM mayioukoi 2-3 muH. [locne BhIChIXaHUs TKaHU, TTOMEIIEHHBIE B OCH3UH U KEPOCHH, OKa3bIBAIOTCS OUUIIEHHBIMHU OT JKHPA.

2.T OPEHME BBICIIUX YIJIEBOAOPOIOB.

a) CMaunBalOT MOJIOCKU (MIBTPOBANBHOM Oymaru B OeH3MHE, KEpOCHHE, Ma3yTe U IMOJDKUTaloT MX. BemecTBa ropsAT CBETALIMMCS MJIaMEHEM.
Beicme yriieBogopoabl Mpu TrOPESHUH 00pa3yroT KOOTb.

0) Ha xene3nbie muacTuHKH WK GapopoBbie KPBIIKK HATUBAIOT 110 HECKOJBKY Karellb OeH3MHa, KEPOCHHA M CMa30YHOTO MacJjia I Ma3yra u
noxuratot. Habmonarot o ke sBienune. OOpamaoT BHUMaHUE Ha JIETKYI0 BOCIUIAMEHSIEMOCTh OCH3WHA M HA CPABHUTEIBHO TPYIHYIO 3aTOPaEMOCTh
MasyTa.

B) B Xene3Hyo Wik (HaphopoByIO JOKEUYKY MMOMEHIAI0T HEOOJBIION KycOodeK mapaduHa W HAarpeBarT ero B IiaMeHu ropenku. [lapadun
TUTAaBUTCS, @ 3aTEM TOPHT, 00pa3yst KOIOTb.

3. Ouncrka O€H3MHA U KEPOCHHA.

beH3uH u kepocuH mociie 3aBOACKON MEPEroHKH CoJIepKaT MpUMecH Ha(QTEHOBBIX KUCIOT U APYTUX BELIECTB, OCIOXKHSIIOMMNX UX MPUMEHEHHE.
HeouneHHslii KepoCcHH, HAIPUMEp, IUIOXO MOJHUMAETCS MO (DUTHIIIO JIAMITBI, c1abo TOPUT U ObICTpo oOpaszyeT Harap. HeouwieHHBIE MPOTYKTHI
MO>KHO Y3HATh MO IPSI3HOMY BUAY U MaJIOi MPO3pavyHOCTH.

OuucTKy TpOU3BOAAT OOBIYHO, 00pabaThIBasi HEPTEMPOIYKTHI CIEpBa KOHIIEHTPUPOBAHHON KHCJIOTOM, a 3aT€M IIEI0YbIO.
HanuBaroT B OOJBIITYIO METUTENbHYIO BOPOHKY 15—20 MJI HEOUHMINIEHHOTO KEPOCHHA W MPUOABISAIOT 2-3 MJI KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
BopoHky 3akpbeIBatoT MpoOKOi U cMeCh BCTpXuBatoT okoio 10 MuH. [Ipu 3T0M BOPOHKY JIepkaT MpoOKOi BHU3 U BpeMsi OT BPEMEHH OTKPBIBAIOT KPaH,
YTOOBI BBIITYCTUTH BBEpPX Mapbl JIeTyyux BemiecTB. [locne 3Toro cMecu NaroT pacciouThesl, Ha U4TO Takxke norpedyercsa MUHYT 10 mim naxe Oosnblie, U
MEJIJIEHHO CITYCKAtOT HUYKHUM CJIOM KUCJIOTO TYIPOHA.



OcraBmniicsi B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CIOCOOOM BOJOM B TeueHWe |—2 MuH. BOmHBIN COW CIyCKarOT, a KePOCHH
npoMbIBatOT 5 10-mporieHTHBIM pacTBOpoM Imenoud. [lociie cnuBaHUS IIETOYHOTO CIIOS OTMBIBAIOT OT KEPOCHMHA BOJOW OCTaTKW mienoud (mpoda
benondTaenHoOM).

Y6exaatorcss B TOM, YTO OYHMIIEHHBII KePOCHH OKa3bIBaeTCsl O0siee Mpo3payHbIM, JIydllle TOPUT U UMEET JPYToi 3amax.

Ha nuctku QuinbTpoBanbHONM OyMaru moMemaoT Karjd UCXOJHOTO M OYHUIIEHHOTO KepocuHa. OUuIIeHHBIH KEPOCHH HCHapsieTcs MOJHOCTHIO,
HEOUMINCHHBIN OCTABJISIET MOCTIE CeOsI TIATHO MPUMECEH.

Tema 13. XuMust 1 yuCTOTA B IOME

Mpuia. CocrtaB, cTpO€HUE, IOIy4YEHHUE.

CHUHTEeTHYEeCKHE MOIOIINE CPEJICTBA U MOBEPXHOCTHO - AKTUBHBIE BEIIECTBA.

OcHoBable kKomnoneHTel CMC: moBepxHOcTHO-akTUBHBIC BemlecTBa (ITAB); BcmoMorarenbpHBIE BelecTBa: IEIOYHBIC CONU - KapOOHAT U
CUWJIMKAT HATpus, HEUTpanbHble cOJM cyibdaT U docdar HATpus; KapOOKCUMETUIIEIIII0N03a, MOJIUBUHWINUPPOIUAOH, XUMUYECKUE OTOeIBaTeNn
(mepconm); xumMudeckue otOenuBarenu (MEPEeKUCh BOMOpPOaa); (usnueckue (ONTHYECKHE) OTOCNMBATENH - (QIIyOpecCHHpYyIONIUe COCTUHCHUS,
ancopOLroHHBIE KpacuTenu (yabTpaMapuH, WHIUTO, CHHTETUYECKHE OPTaHUYECKHUE MUTMEHTHI); Onomo0aBku (epMeHTHI (JIMMa3bl, MPOTea3sbl U Jp.);
OTAYIIKW; aHTUCTATHKHU.

CpenctBa OBITOBOM XMMHH - XUMHUYECKHE CPEACTBA MO YXOAY 32 COOCTBEHHOCTBIO. OJIEKAOH, MOMeIIeHusIMH, aBTomoomiaMu. K cpeactBam
OBITOBOM XHMHH OTHOCAT JC3UHPUIIUPYIOIINE CPEICTBA, PETEIUICHTHI U TIp. cpencTBa. CpencTBa OBITOBOM XUMUH, IPUMEHSIEMbIE JIJIs1 BEIBEICHUS TISTEH.

[IpakTuka

Omnpenenenne PH - cpenpl B MblIax U MIaMITyHSIX.

[IpuroroBneHue Mblla U3 CBEUYKU U CTUPAIBHOU COJIBI.

BriBenenue mateH ¢ Tkanu. Mbiia. Coctas, cTpoeHue, noinyueHue. CpaBHeHHE CBOMCTB Mbljla CO CBOMCTBAMU CTHUPAJIbHBIX MIOPOILIKOB.

Tema 14. XuMusi 1 KOCMETHYECKHE CPELICTBA

KocMmernueckue moromue cpencrtsa. Kpemel. Ilenomoromue cpenctBa. OmnosackuBaTenn U KoHAMLMOHEpbl. I'enn. CocTaB M CBOMCTBAa Kak
COBPEMEHHBIX, TaK U CTAPUHHBIX CPE/ICTB TMTUEHBI; IPAMOTHBIN BEIOODP CPE/ICTB FMTUEHBI; TOJIE3HBIE COBETHI M0 YXO1y 3a KOXKEi, BOJIOCAMH U MOJIOCTHIO
pra. CocTaB M CBOHCTBA HEKOTOPBIX MPENApaTOB TUTHEHUYECKOH, 1eueOHOI U JeKOPaTUBHON KOCMETHKH, TPAMOTHOE UX MCIIOJIb30BaHHE. XUMHUECKUE
IIPOLIECCHI, JIeXKAalllMe B OCHOBE yXOJa 3a BOJIOCAMH, MX 3aBUBKH, YKJIAJKH, OKPAaCKH; MPABWIBHBIM YXOJ 3a BOJIOCAMH, TPaMOTHOE HMCIOJb30BaHUE
IpenapaToB JUIsl OKPACKU M YKIIAJKU BOJIOC, OPUEHTUPOBAHNE B MX MHOTOOOPa3HH.

Jle3010paHThl M O30HOBBIN «IIUT» TIAHETHI.

JlymucTsie BemecTBa B mapproMepru, KOCMETUKH, MOIOIIIUX CPEICTBAX.

D¢dupnsie macia. CocTas.

Crnoxusle 3¢upsl. CocTaB, CTPOCHHUE, MTOTyYCHHE.

IIpakTuka

N3yuenne cocraBa JIeKOpaTUBHON KOCMETUKH 110 ITUKETKAM.



Ompenenenne PH - cpensl B MBUTax U MIAMITYHSIX.
W3Bneuenue 3(pupHBIX Maces U3 pacTUTENIbHOTO Matepuaina. [lepeunas msra, e1oBoe mMaco.
[Tomy4yeHue CioX)HBIX 3(PUPOB U3 OPraHUUYECKUX COCAMHEHUU. DTUIIMETaHAT (3anax poma). M300ytundTanat (ppyKTOBbIH 3amax).
Tema 15. Xumus u ninanera 3emiis
XuMHYecKue 3JeMeHThl B Ouocdepe. buoreHHsle 1 BTOpOCTENEHHbIE XUMUYECKUE 3IE€MEHTh. Makpo U MUKPO3JIeMeHThI. [IpuunHbl U npu3HaKu
HEIOCTaTKa B OpraHU3Me 4YelloBeKa HEKOTOPBIX 3JIEMEHTOB. buoreoxumumueckue IUKIbL. L[ukiabl razoo0paszHbix BemecTB . OcaJouHbIe HUKIBI.
Kpyrosopor azora B Ouocdepe. Cuaepauus. Kpyrosopor yriepona B Ouochepe. Kpyrosopor kuciopoma B Omocdepe. Ilpaktuueckas pabora
«KauecTBeHHOE oOmpeeneHre HEKOTOPBIX TSKEIBIX METaIoB B BoJe». ATMocdepa Kak cBETOQWIBTP. 3acopeHHOCTh arMocdepsl. [IpuduHbI
U3MEHEHHS SPKOCTH, L[BETa aTMOCQEphl, MPO3PAYHOCTH U BUIUMOCTH aTMocdephl. DKojoruueckue mpodiaemsl B armochepsl. [lapHukoBsiii 3¢ ¢exT.
[TapaukoBbie Ta3pl. BropocTteneHHbie KOMIMOHEHTHI aTMocdepsl (YIIEKHUCIIbIN Ta3, METaH, OKCHIBI a30Ta, TPONMOCHEPHBIA 030H, XJIOP(TOPYTICPOIBI).
[MocnenctBust mapuukoBoro 3ddexra. O30HOBBIM MWUT U 030HOBas Abipa. L{uki o30Ha. [IpuywHBI MCTOHYEHHUS O30HOBOTO IMMTA. BemecTBa —
3arpsisHUTENU Tpornocdepsl. OKCUIbI cepbl U XJopa. KucmoTHeie moxan. XuMu3M mporeccoB. @oroxumudeckuii cmor. Poib okcHmIoB a3oTa, 030Ha,
yrapHoro rasa, yrileBoJA0pOJI0B U ajbJAECTHAOB B 00pa30BaHUU (POTOXUMUYECKOTO CMOTa.
IIpakTuka

HccnenoBanue Bo3/ayxa Ha CO/Iep)KaHUE IIEIOYHBIX MpUMecel (BU3yallbHO U MPU MOMOLIM MUKpOCKomna). JleuuT npecHoi BOAbI Ma IIaHETe.
3arpsi3HEHUE BOJIbI.
0630p 3nauenuit [1/1K mo nanbonee onacHsiM BemecTBaM. CTouHbie BObI. [lepBruHasi, BTOpUYHAs U TpETHYHAs 00pabOTKa CTOYHBIX BOJI. XUMHYECKHE
CIoCOOBI yIaneHus 3arpsi3HeHui (CopOIHsl, HeUTpaIM3aIlysl, KOaryJsius, CTePIIN3AINS, SKCTPAKIHS, dJICKTPOXUMHUECKHE CTIOcO0bl). CHHTETHYECKHE
MMOBEPXHOCTHO-aKTHBHBIC BEIIECTBA KaK 3arps3HUTENN ruApochepsl. ICTOYHUKH THOKCHHOBOTO 3arpsi3HEHUS BOJIBI.

Onpenenenne coaepkanust MOHOB Bonmopona B Boge: PH- dhakTop Boab!l (MccienoBanus mpod BOJIBI C TOMOIIBI0 OyMaKHBIX HHIUKATOPOB).

«Omnpenenenne ammuaka 1 MOHOB ammonus B Boze». Dxonorudeckue mpodiaemsl mutochepsl. [lectunmabl. MHCEKTULINIBI, repOUIIHIbI,

(GYHTUIIUABL, POACHII TG, HEMATOIU/IBI, akapuluabsl. KoMIiekcHast cuctema 3aimuThl pacteHnit. Hutpatel u HUTpUTHL. VX BIHUsSHNAE HA OPTaHU3M
qeJIOBEKA.

«Onpenenemae OTHOCHUTECJIILHOT'O KOJIMYCCTBA HUTPATOB B IIOYBEN.

«OmnpeneneHHe TsHKEIBIX METAUIOB B MOuYBe (MOHOB Menu JIByXBaJeHTHOH, CBHHIIA)». DKOJOTHUYECKUM MOHUTOPHUHT. 3aJaud IKOJOTHIECKOTO
MOHUTOPHHTIA. XUMHUYECKHE U 6I/IOJIOFI/I‘ICCKI/IC METOAbI aHaJIN3a.

((OI.[GHKa 3arpsA3HCHHA BO3yXa IO COCTOSAHUIO XBOU COCHBD?. MGTOI[bI MOHUTOPHUHTA BO3I[yH.IHOfI CpCabl.

«O11eHKa 3arps3HEHUs BO3/1yXa IO COCTOSIHUIO XBOH COCHBDY.

«Onpe;[eneHHe YUCTOTHI BO31yXa 110 JIMIIAHHAKaM)).

«CHer — UHAMKATOP YUCTOTHI BO3AYyXa».

«Onpe;[eneHHe 3allbUICHHOCTU BO3AYyXa».

«O1eHKa YUCTOTHI aTMOC(EPHOTO BO3AyXa MO BEIMYMHE aBTOTPAHCIOPTHOM HArpy3Ku». MeTo/1bl MOHUTOPHHTA BO3AYIIHOM cpenbl. «PacTeHus —
WHJUKATOPBI IIJIOAOPOIUS IIOUBY.



«PacTenus - ”HOAUKATOPBI KUCIIOTHOCTH MOYBY.
«PacTeHus — MHIUKATOPBI BOJHOTO PEXXUMa TMOUYBY.
«OpraHonenTUIeCKrue OKa3aTeId BOIbI.
«KecTkocTh BOJBI». MeToabl MOHUTOPUHTA BOJIHOU cpelibl. «VcciaeqoBanre BOAOMPOBOIHOM BOIBIY.
Tema 16. HayuHo- ucciegoBaTenbckas NpOEKTHAS JEATEIIbHOCTh
Teopus. [Tonsarue npoekta. THUITBI TPOEKTOB, OCHOBHBIE ATAIbl BRIMOJHEHHUS NMPoeKTa. Kputepuu orieHUBaHMS BHITIOJHEHUS U 3aIUTHI IPOCKTOB.
Co3anue nMpoeKTa OCYIECTBIISIETCS 1O CIASAYIOIIUM 3TaIaM.

L Omnpenenenue npoOIeMbh

L Axrtyanu3zanus TeM. Beibop o0bexTa n3yueHus;

I ITocTanoBka menu u 3aaad;

L [TonGop marepuana;

L Be10op MeTo10B Hccne0BaHus;

L [IpoBenenue sxkcriepuMeHTaIbHON padoThl. OopmieHue padoThI®

I 30 IIPOEKTA, MPEJICTABIICHUE PE3YJIHTATOB.

IIpakTuka

BeltoIHEHNE IPOEKTOB € UCITOJIB30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHM. 3alluTa IPOEKTOB.

2.3. ®@OopMBI KOHTPOJIS M aTTECTAIIMH O0yUYarOIIHXCS

Jlis oTciexruBaHUs pe3ylbTaTUBHOCTH 00pa30BaTENbHOTO Mpolecca MO MporpaMMe «XUMHUS B KM3HU YEJIOBEKa» UCIOJb3YIOTCS CIeIyIOIIHe
BU/JIBI KOHTPOJIS:

L IpeIBapUTENIbHBIA KOHTPONIb (IPOBEpKAa 3HAHMM ydyallMXcsl Ha HAyaJbHOM JTane ocBoeHMs IIporpammsbl) - BXOJHOE TECTHPOBAHUE; -
TEKYIIUI KOHTPOJIb (B TEUEHUE BCETO CPOKA pean3alliil IPOrpaMMBbl)®.
UTOTOBBIN KOHTPOJIb (3aKJIIOUNTENIbHAS IPOBEPKA 3HAHNH YMEHHUH HAaBBIKOB 110 UTOram peanusanuu [Iporpammsr).
@DopMBbI aTTECTAllUU - CaMOCTOSITEbHAs padoTa ;- TECTUPOBAHUE; - TBOPUYECKHE OTUETHI; - Y4aCTHE B TBOPUECKUX KOHKypcax U

HpG,Z[MGTHOﬁ OJIMMITUAJIC T10 XUMUHU; - IPC3CHTALUA U 3alllUTa IPOCKTA.

Texymui KOHTPOIIb:

dopMaMu KOHTPOJISL yCBOEHHs ydeOHOro marepuana IIporpammbl SIBISIOTCS OTYETHl MO MPAKTUYECKUM paboTaMm, TBOpYECKHE DPaOOTHI,
BBICTYIIJICHUSI HA CEMHHApaxX, CO3/1aHue MPE3eHTALUH 110 TeMe U T. J. O0y4darolyecs BbINOJIHAOT 33/1aHUs] B UHAWBUYaIbHOM TEMIIE, COTPYIHUYAs C
nenaroroM. BeIloHEHHE TPOEKTOB CO3/1a€T CUTYAIIHIO, TIO3BOJIAIONIYIO peain30BaTh TBOPUECKUE CHIIbI, 00ECIICUUTh BBIPAOOTKY JIMYHOCTHOTO 3HAHMUS,
COOCTBEHHOI0 MHEHHUSI, CBOETO CTHJIA AEATEIbHOCTH. BKitoueHne o0y4aromuxcs B peajibHyl0 TBOPUECKYIO A€ATEIbHOCTb, IPUBIIEKAIOIIYI0 HOBU3HOH U



HEOOBIYHOCTBIO SIBIISIETCS CTHMYJIOM pPa3BHTHS IO3HABAaTEIbHOTO HHTepeca. OXHOBPEMEHHO pPa3BHBAIOTCS CIOCOOHOCTH BBIABIATH NMPOOJIEMBI H
paspeuiatb BO3HUKAIOIINE IPOTUBOPEUHSL.

ITo oxonuanuu Ka)K,Z[OI\/'I TCMBbI IPOBOAUTCS UTOTOBOC 3aHATHUC B BUAC TCMATUUYCCKOTO TCCTUPOBAHUA.

HNrorosas arrecTaluus NpCayCMaTpruBacT BBIITOJHCHNUC NHANBUAYAJIbHOTO ITPOCKTA.

3.0pranu3anmoHHO-IIEarOrMuecKye ycaoBus peanusanuu [Ilporpammsl.

1.1. YuebHo-meronuueckoe obecneuenue [Iporpammel

Metoauka o0ydeHus 1Mo mporpamMme «XUMHsS B OBITY» COCTOMT W3 COYETAaHHUS JIEKIIMOHHOTO HM3JIOXKEHHS TEOPETHUECKOro Marepuaia C
HaIJIAIHBIM MOKAa30M WJLTIOCTPHPYIOIIEro MaTepuaja W NPUEMOB pElIeHHs NpaKTHYecKuxX 3amad. OOydarommecs: 3aKpeIuIsioT MOJy4YeHHBIC 3HAHUS
MyTeM CaMOCTOATCIIbHOTO BBINIOJIHCHUA HNPAKTHYCCKUX pa60T. I[J'DI Pa3BUTHA TBOPUCCKOTO XHMMHUYCCKOIO MBINUJICHUSA W HABBIKOB aHATUTHYECKON
JeATEIIFHOCTH TEaror NPOBOANUT CEMUHAPHI, 3aHATHUS 110 MPE3CHTAMN TBOPYECKUX M MPAKTUYECKUX PAabOT »MO3TOBBIE IITYPMbI, HHTEIUIEKTYaIbHBIC
UTPBIL.

1.2. MarepuanbHO-TeXHHUECKOe oOecnieueHue [IporpamMmpl
OpranuzanvoHHbIe YCIIOBHS, MO3BOJISIONIME PEaTU30BaTh COJEp)KaHUE IOIMOJHUTENbHONW 00pa3oBaTelbHON MHporpamMmbl «XUMHUSL B OBITY»
nmpeamnojgaratoT HaJau4ue.

-[IOMEUICHNS, YKOMIJIEKTOBAHHOTO CTaHIAPTHBIM y4eOHBIM 000pyI0BaHHEM M MeOENbIo (JI0CKa, mapThl, CTYJNbA, MKadbl, MeKTpoodeceueHue,
BBITSDKHOM 1mIKad), paKOBHHA C XOJIOTHON BOJAOIIPOBOTHON BOJOM).

-HEO0O0XOAUMBIX JUIsl SKCIIEPUMEHTOB 000PYIOBAaHUS  PEAKTHBOB.

-MYJIbTUMEIUHHOTO 000pyI0BaHUS (HOYTOYK, TPOCKTOP, IKPaH, CPEJCTBA TEICKOMMYHHUKAITUHU (BBIXO/ B HHTEPHET).

Junaktudeckoe oOecrieueHre MpeArnoiaraeT Hajlu4ue TEKCTOB Pa3sHOYPOBHEBBIX 3aJaHUN, TEMaTHMYECKHX TECTOB IO KaXJIOMY pasfelly TEMBI,
UHCTPYKIMA 7151 BBINOJTHEHUS MPAKTUYECKUX paboT, TaOIUIIbI XUMHUECKuX neMeHToB J{M. MenaeneeBa, TaOIUIbl paCTBOPUMOCTH OCHOBAHHM, KUCIIOT,
COJIEH.

1.3. KagpoBoe obecnieuenue [IporpamMmel.
[lenaror, peanusyromuii [Iporpammy 10J1KeH UMETH BhICIIEE WM CpeHEE TPOodEecCHOHATBHOE 00pa30BaHKE B COOTBETCTBYIOIIEM HAIIPABICHUH U
n1abopaHT, 00ecTIeYNBAIOIINI €€ TPAKTUIECKYIO YacCTh.
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