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1. llosicHuTeILHAS 3aNMCKA
Hanpasnennocts [Iporpammsl eCTeCTBEHHOHAYYHAsA
Yposens ocBoenus [Iporpammbr — 6a30BbIi

1.1. AKTyaJabHOCTH M 0CO0EHHOCTH MPOrPaMMbI

Cucrema obmiero oOpa3oBaHHsS HE BCETAAa MOXET 00eCHeYuTh OO0YYAIOMUXCS TaKUM
YpOBHEM 0Opa30BaHUsI, KOTOPBIA OymeT MOCTAaTOYCH IS peain3alldd WX CIIOCOOHOCTEH B
BHIOpaHHO# chepe nearenbHOCTH. [Iporpamma BHEYPOUHOH [EATENBHOCTH «XUMHSA B OBITY»
(manee — IIporpamma) HampaBiieHa Ha pa3BUTHE U (HOPMHUPOBAHKME Y 00YYAIOIIUXCSA HETOCTHOTO
npeacTaBieHus 00 OKPYXKAII[UX BEIIECTBAX HA OCHOBE MONYYCHHBIX XUMUYECKHX 3HaHHU. B
xone peammsaiuu [Iporpammsel, oOydaromuecs COBEPIICHCTBYIOT CBOM YMEHHS M HAaBBIKH B
pelIeHHN MPAKTHYECKUX 3a/ad, YTO CIOCOOCTBYET Pa3BUTHIO Y HHUX JIOTHYECKOTO, WHKEHEPHO -
TEXHUYECKOTO M JKOJOTHYECKOTO MBINUICHHS. Ha mpumepe Xumuu, ydammecs MOTydaroT
MPENCTaBICHUS O METOJaX TMO3HAHUS, XapaKTepHBIX [UISI €CTECTBEHHBIX  HAyK
(9KCTIEpUMEHTATPHOM U TEOPETHIECKOM )

[Ipenycmotpennas IIporpaMmoil peanu3anus MEXKIPEAMETHBIX CBS3€M  IO3BOJIUT
00y4aromuMcs OCYIIECTBUTh MHTETPANNI0 UMEIONMIUXCS MPEACTABICHUN B IENOCTHYIO KapTHHY
MHUpa, a MPAKTUICCKUE 3aHITUS W MPOEKTHAs JEATEIHbHOCTH COBEPIICHCTBOBATH YMECHHS H
HABBIKM, HEOOXOIMMBIC I TMPOBEICHWS WCCIECIOBAHMS, COMOCTABICHHUS (HaKTOB, aHANU3a
MOJIYYEHHBIX PE3yJIbTaTOB, PAOOTHI C MPUOOPaMH U PEaKTHBAMH.

Brnanenne 3HaHUSMH O XMMHYECKHX BEIIECTBAX MOTYT OOECIEYHTH TPaMOTHOE
OTHOIICHNE K MPUPOJE U K COOCTBEHHOMY 370pOBbI0 Oe3 HaHeceHus ymiepOa. [loaTomy 3HaHue
BO3MOXXHBIX TOCIEACTBUI BO3JCHCTBUS PA3NIMYHOTO POJa XUMHUYECKHUX COCIMHEHUN Ha
OpPTraHM3M YeJIOBEKa CTAHOBHUTCS HEOOXOIMMBIM HE TOJBKO IS Bpayeil, HO W I KaXKI0TO
YeIIoBeKa.

3HaHMs, TMOJydaeMble B INKOJE 1O XUMHH, BO3MOXXHO M HEOOXOIMMO TPaMOTHO
MPUMEHAITh W B TOBCEIHEBHOW >ku3HU. [lo3HaBass OCHOBOITIOJIATAIOIIME 3aKOHBI XUMHH,
oOyuaromuecss 3HaKOMATCS C COCTAaBOM M CBOMCTBAMH PAa3IMYHBIX XUMHYECKUX BEIIECTB, KaK
€CTECTBEHHBIM 00pa3oM TIPUCYTCTBYIOIIME B YEJIOBEYECKOM OpraHW3Me, TaK | IpHU
HE3aBUCHMOM BHENTHEM Bo3aeicTBUH. [IIKONBHUKM Y3HAIOT, KAK UIMEHHO 3TH BENIECTBA BIUSIOT
Ha MPOIIECCHI JKU3HEIEATEILHOCTA OpPraHu3Ma U Ha caMy JKM3Hb YeJIOBEKa - 4TO IMOJIC3HO U B
KaKMX KOJIMYECTBAaX, a YTO MOKET OKa3bIBATh OTPHUIIATECILHOE BJIMSHUC.

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

DKOJIOTUUECKHE 3aJauyd: aHAIW3 M3MEHEHHH B OKPYXKAIOIIEH Ccpele W opraHu3aIus
CBOCTO BIIMSTHUS Ha CUTYaIlMI0, JOPMUPOBAHKE OEPEIKHOTO OTHOIICHUS K TIPUPO/IE.

dusnyeckue 3amauu: U3ydyeHUE (PU3MYECKUX CBOWCTB BEIIECTB, (PU3MYECKHE METO/IbI
aHaJIM3a BEIIEeCTBA.

Hcropudeckue 3a1aun: HCTOPUUESCKUE CBEIACHHS O BIUSHUM XMMUH HA )KU3Hb YEIOBEKa.

buonornueckue 3anaun: U3y4eHNE XMMHUUECKOTO COCTAaBA OOBEKTOB KMBOM MPUPOJIBI.

Nudopmarnka - mouck wuHbopmanuu B HMHTEepHETEe, co3ganme U odopmieHue
npe3eHTauii, paboTa B TEKCTOBBIX M TAOJUYHBIX PEAAKTOpaXx.

Conepxanue IlporpamMmbl 3HAKOMHUT OOYYAIOIIMXCS C XapaKTEPUCTUKOW BEIIECTB,
OKpY’KalollMX Hac B OBITY: BOJa, NOBapeHHAas COJb, NMUIEBAs COJA, C BEIIECTBAMH, U3 KOTOPBIX
CIleNaHbl MOCyJa, CIHUYKH, KapaHaaid, Oymara, CTPOUTENbHbIE MaTepualbl, aBTOMOOWIbHAS
TEXHHKA, JIEKAPCTBA U T. II.

Takue Ttembl kak: «Boma», «lloBapennas conby», «Cnuukm», «bymara» naroT
BO3MOKHOCTb aKTyaJH3al[Md HKOJOTUYECKHX 3HAaHUM oOywaromuxcs. [IpakTuueckue 3aHATHUS
CrocOoOCTBYIOT (OPMHUPOBAHUIO CIEIMANBHBIX YMEHUU M HAaBBIKOB palbOTHl C BEIIECTBAMU U
000pyI0OBaHUEM.

[IpoexTHble paboOThI, TeMaTHKa KOTOPHIX MpuBoauTcs B [Iporpamme, mo3BOAT
chopmupoBath y 00yyaromuxcs yMEHUE CaMOCTOATEIbHO MPUOOpeTaTh M MPUMEHATh 3HAHUS, a
TaK)Xe Pa3BUBAIOT UX TBOPUYECKUE CIIOCOOHOCTH.



AxrtyanbHOCTh [IporpaMmmbl o0ycioBiieHa T€M, 4TO B y4eOHOM IUJIaHE MO MPEeaAMETY
«X¥UMH» OTBEJICHO BCEro 2 vaca B Helento B 11 Kiaccax, 4To JaeT BO3MOKHOCTh ChOpMUPOBATH
y oOyyarmomuxcs ToibKo 0a30Bble 3HAHMA MO mpeaMeTy. B Toxe Bpemst Bo3pact 15-17 ner
SBJISIETCS BAXHBIM I MPOQECCHOHATIBHOTO caMoompezeneHuss odyyamomuxcs. Bo3zmoxHo,
4TO MPOCHYBIIMNACS MHTEPEC K XMMHUM MOXXET BIUATH HAa BBIOOp Oyayiei npodeccuu.

1.2. Ilenarornyeckas nejecoodpasuocts IIporpammbl

[Tenarornueckas menecooOpazHocTh [IporpaMmel 3akiar04aeTcs B TOM, 4TO B MpOIECCe
00y4YeHHs CO3MIAI0TCA YCIOBUS K (POPMHUPOBAHUIO Y 00 yJAIOIIUXCS
[ETOCTHON KapTHHBl MHpA, BOCIUTAHHWIO JIOJEH TBOPYECKHX M KOHCTPYKTUBHO MBICIISIINX,
TOTOBBIX K PEHICHUIO HECTaHAAPTHBIX >KU3HEHHBIX 3amad. Ha 3amstusx mo [Iporpamme
dbopMupyroTcsi yMeHHS O€30macHOTO OOpaleHdus ¢ BEIIeCTBAMH, HCIIONB3YeMBbIMH B
MMOBCEHEBHON JKU3HM, 3aKJIQJBIBAIOTCS HOPMBI 3I0pPOBOTO OOpa3a >KM3HU. 3HAKOMCTBO
00ydJaromuxcsi ¢ XUMHUYECKMMH BEIIECTBAMHU, M3 KOTOPBIX COCTOMT OKPYXKAIOUIUH MUp,
MO3BOJISIET PACKPHITh BAKHEUIINE B3aMMOCBS3H YEJIOBEKAa M PA3MUUYHBIX BEUIECTB B CPENE €ro
oOuTaHwMs.

1.3. OtnuuuTenbHbie ocobeHHocTH [Iporpammel.

[IporpamMa wMeeT MPHUKIAAHYIO HAMPABICHHOCTh W CIYKUT UISl YIOBJICTBOPEHUS
WHINBUyaTbHOTO MHTEpeca O0yJaloIuXcs K M3YYCHHIO M MPUMEHEHWI0 3HAHWU M0 XUMHHU B
nmoBceHeBHON ku3HU. B Ilporpamme craBuTCcs 3amada HEOOXOAUMOCTH OOECIICUUTH
XAMHYECKYI0 TPAaMOTHOCTh B HANpaBICHUH COXPAHEHHS 3J0POBbS, KaK 3allora YCIEITHOCTH
YeJ0BeKa B JKM3HHU; JACTCS TOHATHE O JIEKAPCTBEHHBIX BEIIECTBAX W MEXaHM3MaX MX JCHCTBUS
Ha opranm3M uenoBeka. Coxmepkanue [Iporpammbl ompenensercs ¢ y4eTOM BO3PaCTHBIX
ocoOeHHOCTeH OoO0yyarommuxcs ¥ WX HHTEPECOB B 00JACTH MO3HAHUS MHpa, K camomy ceoe,
)KU3HU B LIEJIOM, a TAK)Xe C YYeTOM ICHXOJOT0-NeAarorn4eckux 3aKOHOMEpHOCTEH o0ydeHus u
(GopMupoBaHUA €CTECTBEHHOHAYYHBIX 3HAHMN M BUJIOB MO3HABAaTENbHOU AesTenbHOCTH. Ocoboe
BHUMaHHE yJenseTcss QOPMHUPOBAHUIO IKOJOTHUECKUX 3HAHHUM 00yJaromuXcsl.

1.4. lleas u 3apaun [Iporpammbl

Ieab: dhopMupoBanue y oOydaromnuxcs riayO00OKOTO M YCTOHYMBOTO HHTEpEca K MHPY
BELIECTB U XMMHUYECKHX MpEeBpalleHui, MpuoOpeTeHne He0OX0AUMBIX MPAKTUUYECKUX YMEHUH U
HABBIKOB MPOBEACHUS IKCTIEPUMEHTOB.

3agaumn:

Oo0yuawmme:

- pacimupeHue Kpyrozopa o0ydaromuxcs;

- TOBBIIICHHE MX HHTEpeca K XUMUHM M pa3BUTHE BHYTPEHHEH MOTHBALMU YUCHUS
yepe3 (hopMHUpOBaHUE TPEICTABICHHUI O COCTaBe M CBOWMCTBAX XMMHUYECKHX BEUIECTB U
MaTepHaJIOB, OKPYXKAIOIIUX YeJIOBEKA B TOBCEJHEBHOM KHU3HU U METUIIMHE;

- pacmupenue u yriyOneHue 3HaHUI 00y4aloIuXcs O POJH XMMHYECKHX IEMEHTOB
U WX COCAMHEHUH B JKU3HEACATEIHHOCTH OpraHu3Ma, O BAKHEHIINX XUMHUYECKUX
NPEeBpaIIeHUIX, JEXKAINX B OCHOBE MeTabonu3Ma, O MPUMEHEHHH B MEAUIUHE HEKOTOPBIX
HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;

- pacumupeHde W yriyojieHue 3HaHUi 0oOydyarolMXCsl MO0 OBJAJACHUIO OCHOBAMHM
METOJIOB TO3HAHUs, XapaKTEpHbIX /JIs €CTECTBEHHbIX HayK (HaOIIOJeHHE, CpaBHEHHE,
SKCIIEPUMEHT, U3MEPEHHUE);

- TOJArOTOBKAa OOYyYaloOlIUXCs, OPUEHTHUPOBAHHBIX Ha XUMHYECKHH mNpoduib
00yueHusi, K yCBOCHUIO MaTepHaia MOBBILIEHHOTO YPOBHS CI0KHOCTH MO XMMHH.

PassuBaromme:

- (QopMupoBaHHE CIEUHUATBHBIX YMEHHM M HABBIKOB pabOThl C XUMUYECKUMH
BELIECTBAMU U MaTepHaiaMH B ObITY M UCIIOJIb30BAHUS TOJYUYECHHBIX 3HAHUI Ha NPAKTHKE;

- pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH M YMEHHMM YYalluXCsi CaMOCTOSTENbHO
MpHOOpEeTaTh U MPUMEHSATH 3HAHUS Ha MIPAKTHKE.

BocnuraresbHbie:



- BOCIHUTAHUE HKOJOTUYECKON TPAMOTHOCTH M XMMHUYECKOW KyIbTypbl NPH 0OpameHnn
C BEILIECTBAMM;
- BOCIMTaHHE YMOLMOHAIBHO- HEHHOCTHOTO OTHOIIEHHS K OKPYXKAIOIEMY MHUDY;

- OpHUEHTalus Ha BHIOOP XMMHUKO-OMOJIOTHUECKOTO MPOduis.
15. Anpecar IIporpammbl
[IporpamMma aktyanbHa jis obydarommuxcs 11 kmaccos (15-17 ner). Ha oOydenue mo
[IporpamMMe TpUHUMAIOTCS BCE JKENAMOIINE, MMEIOIINE 0a30BbIe 3HAHWUA MO XUMHH U HE
MMEIOIIME TTPOTHUBOMOKA3aHUH 0 3/I0POBBIO.
1.6. ®opMbI U peRUM 3aHATHI.
@®opMbI Opranu3anuu y4eoHOro 3aHATHS:
- JIEKIIMOHHO-CEMHUHAPCKOE 3aHATHE;
- TMPaKTHYECKOE 3aHSTHE,
- Oecena;
- KOH(EpeHIHs,
- wurpa.
®opmbl opranu3anuu 00pa3oBaTeibHOr0 Npolecca - TPYMIoBasi, HHINBHAYaTbHAS.
Copepxanne [IporpamMmmbel mpexamonaraeT pasHOOOpa3HbIE BHIBI ACSITEILHOCTH
oOyuaromuxcs: Oecempl, AMCKYCCHH, TPAKTHIECKHE U JTa0OpaTOpHBIE pabOTHI, CAMOCTOSATENbHBIE
MPOEKTHBIC PAOOTHI C UCTIOIH30BAHUEM PA3IMYHBIX UCTOYHUKOB WH(OPMAITHH.
I'pynnosaa (Gecena »BpuCTHYECKAs, 3AlIUTa MPOEKTOB, JaOOpaTOPHOE 3aHATHE, JEKIHS,
OJIUMITHAA, OTKPBITOE 3aHITHE, MPAKTUICCKOE 3aHATHE, TPE3CHTAIMS, CEMUHAP).
Huoueuoyanwvnan (HabnwoaeHne, oTpabOTKa HaBHIKOB PENICHUS MPAKTHYECKUX 3aa4).
Jlexunonno-cemuHapckas popma NpoBeJeHHs Y4eOHBIX 3aHATHH TMO3BOJSAET PACIIMPUTD
U yrayOuTh 3HAHHS O XMMUYECKHX BEIIECTBAX, MPUMEHSEMBIX B OBITY, CTPOMTEIHCTBE,
MeauuuHe U T.A1. CeMuHapbl CHOCOOCTBYIOT MOBBIIICHUIO YPOBHS CaMOCTOSTEIBHOCTH
o0yJaromuxcss B YCBOGHHH Marepuaia U Ipu paboTe ¢ JONMOJHUTEIHHBIMH HCTOUYHUKAMU
uHpopmaimu. [IpakTudeckue 3aHATUSA CIOCOOCTBYIOT (OPMUPOBAHUIO CIIEHANBHBIX YMEHUH U
HaBBIKOB pabOTHI ¢ XMMHYECKHMH BellecTBaMu U obopynoBanueM. Co3ganue MpOEKTHBIX padoT
Mo OTAETbHBIM TeMaM [IporpamMmbl MO3BOJISIIOT pa3BUTh TBOPYECKHE CIOCOOHOCTH,
copMHpOBaTh y 00YJAIOIIUXCS YMEHUS CAMOCTOSATENbHO MPUOOPETaTh 3HAHHMS.
WuTerpauus: mporpamMMa yriyoiaseT 3HaHUS 1O OWONOTHH, XUMHH, SKOJIOTHH,
MEAULUHBI, ICUXOJIOTHH. I TOrOM yCBOGHUS MPOTPaMMBI SBIISIETCS 3aIUTa IPOEKTA.
1.7. Cpoxk peanusauuu IIporpammel.
Cpok peanuzauuu nporpamMmbl - 1 ron. OOmiee KOJIMYECTBO y4eOHBIX 4YacoB,
3aMJIaHNPOBAHHBIX HA BeCh MepHoa o0ydyenus: 33 vaca.
1.8.Ilmanupyembie pe3yabTatbl ocBoenuss IIporpammsbi. OOpa3oBaTesibHBbIE
pe3yJabTaThl:
[Tocne 3aBepienust o6ydenus no [Iporpamme oOyuaronuecs OyayT 3HATH:

- COCTaB, CBOICTBa, 00NACTH MPUMEHEHHS HauOOJee PacmpOCTPAHEHHBIX BEIICCTB M
MaTepUAIOB M YMETh MPHMEHSATh HX [0 Ha3HAYEHHWIO, COOJIIoJas MpaBuiIa 0OE30MacHOrO
oOparieHusi ¢ HUMH;

- POJb XUMHYECKHUX JJIEMCHTOB M MX COCJAWHCHUH B XKHU3HEACATEIbHOCTH OPIaHU3Ma;

- BaXHEHUITNE XUMHYCCKHUE TIPEBPAIICHHUS, JISKAIIHE B OCHOBE MeTab0IM3Ma;

- HEKOTOpPbhIC HEOPTaHUYCCKHE U OPTaHMYCCKUE BEHICCTBA, MPUMEHIEMbBIC B MEIHUIIHE.

[Tocne 3aBepuienus oOyuenus mo [IporpamMmme oOydaromuecss OyIyT yMeETh:

- COCTaBIATH CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMCHTOB B TPHPOJIC,
000CHOBBIBaTh POJIb KaXJOTO B COXPAHCHWH NPHUPOJIHOTO PABHOBECHS, aHATM3HPOBATH
MPUYMHBI U TIOCIIEACTBUS €r0 HAPYIICHHMS;

- TPOBOJUTH XMMHUYECKHH IKCIIEPHMEHT MO OOHAPYKCHHUIO KaTHOHOB W aHWOHOB B
pacTBopax;



-coOmoaTe TpaBmwia 0O€30MacHOCTH TMpH  OOpalleHuu ¢

BEIIIECTBAMHU U CPEJICTBAMH OBITOBOW XMMUH;
-COCTABJIATh OTYET O MPOACIAHHOM JKCIIEPUMEHTE;
-IIPUMEHSATH BEIECTBA 110 HA3HAYCHHUIO;
-peuiaTh 3aa4u Pa3IMYHON CTENEHH CIOKHOCTU: KAK THIIOBBIC, TAK U KOMILIEKCHBIE;
-pa3BUBaTh COOCTBEHHYIO MHUIIMATUBY U MO3HABATENHHYIO AKTHBHOCTH TPH PELIICHUH
Pa3IMYHBIX BOIIPOCOB U MTPOOJIEM B XUMHH.

Jns

MOHHUTOpPUHIA PE3yJIbTATUBHOCTH 00pa30BaTENBHOIO Ipolecca 10

[Iporpamme «Xumus B OBITY» HCTIOIB3YIOTCS CIEAYIOUINE BUIBI KOHTPOJIS:
* IpeIBAPHUTENbHBIN KOHTPOJIb (MPOBEPKA 3HAHHUN y4YalIUXCs Ha HAYaIbHOM JTame
ocBoeHus [IporpaMmmbr) — BXOTHOE TECTUPOBAHNUE;
* TEKyI[Hi KOHTPOJb (B TEUCHHE BCETO Cpoka peanmsanuu [IporpaMmer);
* UTOTOBBIA KOHTPOJb (3aKIIOYMTENbHAS MPOBEPKA 3HAHWM, YMEHUI, HABBIKOB MO
uroram peanuzauuu [Iporpammer).

2. Conep:xanue IIporpammpl

2.1. Y4eOublii (TeMaTHYeCKMii) NJIaH
Ne| Jlara HasBanue pasjena KoauyecTBo yacos ®opma arrecTanun/
Bcero | Teopus | npakTHKa| KOHTPOJIA
1 | 05.09 BBoauble 3aHATHS. 2 1 1
12.09
2 | 19.09 Ucrtopus 2 1 1 Bxomgunoe
26.09 B3aMMOOTHOIIIEHHI TECTHPOBAHHE
YeNI0BeKa U IPUPOIHI
3 | 03.10 CBolicTBa BEIECTB 2 1 1 TECTHUPOBAHUE/ OTYET
10.10 M0  MPaKTHYECKOH
pabore
4 | 17.10 Ilouemy u KaK 2 1 1 TECTUPOBaHUE/ OTYET
24.10 HPOTEKAIOT XUMUYECKUE 0  MPAKTHYECKOH
peakuuu pabore
510711 Bona 2 1 1 TECTUPOBAHUE/ OTYET
14.11 o NPAKTUYECKOH
pabore
6 | 21.11 Hucrele BewecTsa U 2 1 1 TECTUPOBaHUE/ OTYET
28.11 cMecH B IKH3HH N0  NpaKTHYECKOii
YenoBeKa pabote
05.12 [ToBapeHHast coib U 2 1 1 TECTUPOBaHUE/ OTYET
7 | 12.12 caxap M0  MHPaKTHYECKOH
pabote
8 19.12 XuMus UM 2 1 1 TECTUPOBaHUE/ OTUET
26.12 §(¢] NPAKTHYECKOM
pabote
9 16.01 | Cromukm 2 1 1 TECTHUPOBaHUE/ OTYET
23.01 MO0  TMPAaKTHYECKOH
pabote
10f 30.01 | bymara 2 1 1 TECTHUPOBaHUE/ OTYET
06.02 o HPaKTHYECKON

JICKApCTBCHHBIMHU




pabore

11| 13.02 XUMUS U CTPOUTENBCTBO TECTHUPOBaHUE/ OTYET

20.02 M0  MPaKTHYECKoi paboTe
12| 27.02 XUMHS U MEIALIMHA TECTUPOBAHUE/ OTUET

05.03 o NPAKTHYECKOH paboTe
13| 12.03 XuUMUs U TPaHCTIOPT TECTHPOBaHUE/ OTYET

19.03 Mo  MPaKTHYECKOH paboTe
14| 02.04 XUMHS M YHACTOTA B TECTUPOBAHUE/ OTUET

09.04 IOMe 1o TPAKTHYECKOH paboTe
15| 16.04 XUMUS ¥ KOCMETHYECKHE TECTHPOBaHUE/ OTYET

23.04 Cpe/icTBa o TPAKTHYECKOH paboTe
16| 07.05 | Xumus u maHeTa TECTHPOBaHUE/ OTUYET

14.05 SeMIIst o MPaKTHYECKOil paboTe
17| 21.05 | Hayuno- 3amura npoeKTa

HCCIIeI0BATENbCKAS

IMPOCKTHAA ACATCIIbHOCTD

2.2.Conepxanue IlporpaMmmbl

BBenenune

O6mue npaBuna paboTel B XUMUUecKoi naboparopuu. TexHuka 0€30MacHOCTH TpU
pabote B xumuueckoii naboparopun. OkazaHue MepBOil MOMOIIM MPH HECYACTHBIX CIydasx.
[IpaBuna paboThl ¢ KUCIOTaMHM, IIENOYaMH, JETy4YHMMH BellecTBaMu. HarpeBaTenbHble
npubopsl U mpaBuia paboThl ¢ HUMU. XHUMHYECKas MocyjAa o0mero HazHaueHus. MbITbe U
CYIIKa XUMHYECKOH MOCYIBI.

Ponb XxuMuu B XKM3HHM 4eJIOBEKa M pa3BUTHH 4eroBedecTBa. O030p BaKHEWUIIMX
KJIACCOB COEIUHEHHUH, UCIOJIb3YEMbIX YEIOBEKOM. XUMHS -TBOPEHHUE MPHPOIBI U PYK
YenoBeKka. XUMHS BOKPYT Hac. XUMHUYECKHE BEUIECTBA B IIOBCEJHEBHON JKM3HU YeTOBEKa.

Ilpaxkmuka:

IIpuemvi obpawenus ¢ HazpesamenbHulMU NPUOOPAMU (CRUPMOBKA, NAUMKA, 800AHAS
bams) u xumuueckou nocyoou oouje2o Ha3HayeHus.

Cocmasnenue mabauy, ompaxjcaowux KiACCUGUKAYUIo 6ewecms, U30mosieHue
IMUKEMOK HeOP2AHUYeCKUX Beujecms, COCMaAsieHue CHUCKA Peakmugos, Heco8MeCmumblx
OJ151 XpaHeHUsl.

Tema 1. Hcropus B3auMOOTHOIIEHHUI YeTOBEKAa U NPUPO/IbI

PACCCICHUC U 3aHATHA JPCBHUX Jnoneﬁ.

Bo3HukHOBeHUE 3eMJICACiinsgd M CKOTOBOACTBA.

Wcrounuku sHepruu (ucueprnaeMble U HeWcdepraemble). «OKOJNOTHYECKUH PIOK3aK».
HeobxomumMocTh OepexHOro OTHOLIEHHS K OKpyXkarouiel cpeae. YenoBek U MpUpoja B AaIEKOM
NpOLLJIOM: NpHCBauBatomiee xo3siictBo. [lpeBHue nwoau. BnusHue npupoaHBIX yCloBHH Ha

OcHOBHBIEC 3aHATHS JPEBHUX JIOJECH: cOOMpaTenbcTBO M 0XoTa. [IpucBauBaroriee
X03s1#cTBO. JIoKanbHBIA XapakTep BIMAHHUSA AEATEIbHOCTH IPEBHUX coOupaTenedl M OXOTHUKOB
Ha NPUPOAY.
[lepexon wenoBeka K MNpoU3BOAAIIEMY XO3sHcTBY. IIpomsBomsumiee Xo03sHCTBO.

BospneiictBue Ha npupony JpeBHHUX

3eMJielieNblleB U CKOTOBOAOB. CTuxuiiHOe mpupojonoib3oBanue. OmnycTbiHuBaHue. ['ubenb
IUBUIN3AINN.



Ot xosnecHULbl 10 camoiieTa. M3MeHeHne XapakTepa MpHUPOAOIONIb30BaHUS B MpoLEcce
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA

Yenosek m npupojaa B HactosmeM. [IpgaMoe u KOCBEHHOE BO3AEHCTBHE XO3AUCTBEHHOM
NEeSATEIbHOCTH 4elloBeka Ha npupony. MHtponykuus. Hewcuepnaemble U ucueprnaemsble
UCTOYHUKY 3Hepruu. McTouHuky sHepruu (ucuyeprnaeMble ¥ HEHCUYEpIaeMbie). « IKOIOTHIECKHU
prok3ak». Heo6xoaumMocTh

0epeXHOTO OTHOUICHHWS K OKpYXaimed cpene. ATbTepHATUBHBIE UCTOYHUKU SHEPTHH.
[IpunuBHBIE >NEKTpOCTAaHIUKU. JHEPTUs BeTpa. ['eoTepmanbHas sHeprusa. buosnepreruka.

Ilpaxknwueckue 3a0anun

Mooenupyem sempsinoil 0sueameis.

Cmpoum «po3y 6empoey ceoeii MecmHocmu.

IIpespawenue pasuvlx 6udos sHepeuu opye 8 opyed.

Hazpesaem  no-pasmomy  (nepedaua  mennoeou  SHepauu  U3TYHYEHUEM,
Menionpo8oOHOCHbIO, KOHEEKYUell).

Tewma 2. CBoiicTBa BemecTB.

Xumnyeckne u Quznueckue cBoiicTBa BemecTB. YncTeie BemecTBa U cMecH. OCHOBHBIE
NpUEMBl C TBEPABIMH, XHIKMMH ¥ Ta3000pa3HbIMU BemecTBamu. JlaGopaTtopHbie CHOCOOBI
MOJIy4eHUs HeopraHuueckux BemiecTB. Ilporecc pactBopeHusi BemiecTB. PacTBopbl U uX
MPUTOTOBJICHUE.

Ilpakmuueckue 3a0anus

Ilonyuenue yenekucnoeo 2asa, Kuciopooa 61abopamopuu.

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

Tema 3. [loyeMy ¥ Kak MPOTEKAIOT XUMHUYECKHE PEAKIUH.

MHuoroo0pa3ue ¥ 3aKOHOMEPHOCTH MpPOTEKaHHsA XUMHUUeCKuX peakuuil. Knaccudukanus
XUMHYECKHX peakuuid. 3aKOHOMEPHOCTH INPOTEKAHUS XUMHUYECKUX peakuuil. BHeniHue
IpPU3HAKU TPOTEKAHMS XUMUYECKUX peakuuil. XUMHUYECKUE ypaBHEHMSA. 3aKOH COXPAHEHUS
MAacchl BEIIECTBA. XMMUYECKUE PEAKLIUN B KUBBIX OpraHU3Max.

Ilpakmuueckue 3a0anus

Cocmasnenue ypasnenuti peakyuti N0 yenouke npespaujeHul.

Onvimul «3mes u3z caxapHou nyopel», «Bzaumooeticmeue memannog ¢ COAAHOU
Kuciomouy, «3mesi uz 210KOHama Kaaibyusy

IIpogeodenue xauecmeenHvX pearkyuil.

Tema 4. Boga.

Bopna B macmtabe nianetsl. Kpyrosopot Boasl. [Ipupoanas Boja u e€ npecHod Bojbl Ha
ianere. [IpecHas Boja M ee 3amachkl. DKOJIOTMYECKUE MpoOIemMbl 4ncTo Boxabl. Boma B
opraHusme 4enoBeka. Boga B meaunube u (papmakoiorud. AHoManuu (U3MYECKUX CBOMCTB.
PactBopsitonias cnocoOHOCTh BOAbI. [IpoGiieMbl MUTHEBOM BOJBI.

IMpakTuka:

Ananu3z 6006l U3 NPUPOOHBIX UCHOUHUKOS.

Pacmeopsrowee oeticmaue 600bi.

Ouucmra 800vi.

Onpedenenue dcecmkocmu 600bl U ee YyCMpaHeHue.

MHmnozo u 600wl 6 0o6owjax u ppykmax?

Tema 5. YucTble BemecTBa U CMECH B KU3HH YEIOBEKA

Yucteie BemectBa Juctunnuposannas Bojga, Kucnopoa. Cepedbpo, Bogopon, Cunen u
np. Uctunnsie pactBopsl. Cmecu Mopckad Bona. I'pannt. Crans. PacTBop xsopuga HaTpus i
uabekui. Yyryn. Bosayx. bazamer. Crexno. Omynbcns «macino B Boje». PazHoBHAHOCTH
cMmeceil, 00JacTH HMX HCHOJIb30BaHUSA B IMOBCEIHEBHOM >KM3HU ueJOBeKa. | OMOTreHHbIE U
rereporeHnsie cMecu. Cmecu B (apmakonoruu. IIpumepsl KUIKUX, TBEPABIX U ra3000pa3HbIX
cMeceit. OMHOPOIHBIE U HEOJHOPOAHBIE cMecH B ObITY. CBolicTBa cmecell. Paznenenue cmecei.

Boigenenue BemecTB M3 HEOJHOPOAHOM CMeCH, OOpa30BaHHON pPACTBOPUMBIMH M
HEpacTBOPUMBIMK B BOJe BemecTBamu. OTcranBaHue: BpigeneHue BewmecTB M3 HEOJHOPOIHON
cMecH, 00pa30BaHHOW HEPACTBOPUMBIMHU B BOJIE BELIECTBAMH C Pa3IMyHOM MIOTHOCTHIO. B



NeNUTENbHONW BOpOHKe. JluCTWinsAuus, BhIMapuBaHue, NEeHTpU(DyrHpoBaHUE, XpomaTorpadus,
KPUCTAIIH3AIMA U BO3TOHKA. [leperonka wiu IUCTWUIALHUS - CIOCO0 pa3zieieHusi, OCHOBAHHBIN
Ha Pa3JIMYUU B TEMIIEPATYpaX KHUIICHHS APYT B IPyre KOMIOHEHTOB.

[Ipuem pasnpeneHuss OTHOPOIHBIX CMECEH ITYTEM HMCIIAPEHMS JETY4YMX JKUAKOCTEH C
NOCHEeNYIOIEN KOHAeHcauuen ux napos. Ilpumep: monyueHue AMCTWIIIIMPOBAHHOM BOIBI.
Pemrenue 3a1a4 Ha HAXOKOEHUE MAaCCOBON M 00BEMHOI T0JIM KOMITOHEHTA CMECH.

Ilpakmuka

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

Ouucmka MeoH020 Kynopoca om HepacmeopuMslX U pacmeopumslx npumecetl.

Tewma 6. [ToBapennas comb u caxap

Poxp moBapeHHO# conmu B 0OMEHE BEIIeCTB YeToBeKa M xKHUBOTHBIX. CoeBoii Oananc B
opranmsMe 4esnoBeka. [IpumeHeHne Xxyiopuaa HaTpus B XO3SWCTBEHHOW JCATEIBHOCTH
genoBeka. Korma coms - sa. 3moynotpebieHue conpio. Mcmonp3oBaHue XJIopuaa HATpUS B
XAMHYECKOW TIPOMBINUICHHOCTH. VICMONb30BaHWE XJIOpUIA HATpPHUA B MHIIE, MEIWIMHE.
[IpousBoacTBO MoBapeHHOM comm. Caxap u ero coiictBa. [lone3Hble U BpeAHBIE YEPTHI
caxapa. HeoObmHoe mpumeHeHue caxapa.

Ilpakmuka.

Ceoticmea pacmeopos nogapeHHou cou

T'opum nu caxap?

Tpuboniomunecyenyus

Tema 7. XuMHus OUILH

N3 dyero cocrout mnuma. XUMHYECKHH COCTaB NPOAYKTOB NUTaHUsA. OCHOBHBIE
KOMIIOHEHTBI MUINU: KHUPBL, OCNKH, YIIEBOJABI, BUTAMUHBL, COJIU. XHUMHSA MPOAYKTOB
pPacCTUTEIBHOTO M >KMBOTHOTO MpoUCXOoXAeHUs. Dusmonorus nuiieapeHus. I[Ipoaykrsl
OBICTPOTO MPHUTOTOBIECHHS M OCOOCHHOCTH HX Npou3BojicTBa. IIpomecchl, mpoucxonsmue mnpu
BapKe, TyHIEHUH M kapeHHH nuiy. Kak caenaTh eny He TOJIBKO BKYCHOM, HO M MOJIE3HOM?
J106aBKH B IPOAYKTHI TTUTAHUSI.

XVWMUYECKUE PEAKIMM BHYTPU Hac. XMMHMUYECKHE IMPOLECCHI, MPOUCXOJAIINE MpPU
XpaHEeHHHU U MepepaboTKe CeNnbCKOXO03AHCTBEHHOTO ChIphs. KOHCEpBAHTHI M aHTHOKUCIUTENH, UX
poOJIb.

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

Ilpaxmuka

Onpedenenue kavecmea meoa. llposepka meoa na nanuvue Kpaxmand, mend, caxapo3bl.

Onpeoenenue sumamunos A, C, E 6 pacmumenvrnom macre.

Onpedenenue Humpamos 6 npooOyKmax.

Ananusz npoxaaoumenbHulx HANUMKOS.

Onpeoenenue Kogeuna 8 HanUMKax

Onpedenenue codepiucaniiss #upos 6 ceMeHax pacmeHuil.

Kauecmeennvie peakyuu na npucymcmeue y2ne00os.

Xumuyeckue onvimul ¢ He8amenibHOU Pe3sUHKO.

Onpedenenue cooepicanusi nNOBAPeHHOU CONU 8 NPOOYKMAX NUMAHUA (MACLO, Cblpbl,
COJIEHbIE MBOPOHCHBLE U30EUSL).

Tema 8. Crinuku

[Mupodopsl. Mctopust uzoOperenuss cnuuek. Cnuuku Illancens u Yokepa. Cnuuku
Copua. Crnumuku Wpunu. llsenckue cnmuku Jlynacrpema. Kpacubiit u Genblit docdop.
OKHCIUTENBHO - BOCCTAHOBHUTENbHBIE TIPOIECCHI, MPOTEKAIOMIMe MPH 3aXKUTAaHUU CIUYKH.
OcHOBHbIE BUJIBI COBPEMEHHBIX CHMYEK. JlepeBsHHbIE(M3TOTOBICHHbBIE U3 MATKUX MOPOJ AEpeBa
- OCHHBI, JHUIBI, TOMOJSA, aMEPUKAHCKOM Oelloil COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIC
(mapaduHOBBIE - U3TOTOBJEHHBIE M3 XJOMYATOOYMaKHOTO KIyTa, MPONMUTAHHOTO MapapuHOM).
[To merony 3axuranus - TEPOYHbIE (3AKUTAIONINECS PH TPEHUU O CTEIHATIbHYIO TOBEPXHOCTD -
TEPKY) U OeCTEPOUHBIE (3aXKHUTAIOLIUECS TIPU TPEHUU O JIFOOYIO TOBEPXHOCTB).



Cnuueynoe npou3BocTBo B Poccun. CtpoeHue, coctaB v U3TOTOBJIEHHE CIIUYEK.

Cnenuanpubie cinuku. [LITopMoBbie (0XOTHHYBH) - TOPAIIUE HA BETPY, B CHIPOCTU U MO
noxnaém. TepMuueckue - pa3BUBAIOIINE MIPU TOPEHUH 00Jiee BBHICOKYIO TEMIEPATYpy H JaloI(ue
IpU CTOPAaHUHM TOJOBKH OoJjbliee KONW4ecTBO Tera. CHUTHANbHBIE - JAOMIME TPH TOPEHHU
nBetHoe miamsa. Dororpaduyeckue - garomue MTHOBEHHYIO SPKYIO BCIBIIIKY, HCIOJIb3YEMYIO
npu  (dortorpadupoBannu. CurapHele - CHOUYKH YBEJIMYEHHOTO pasMepa Ui Oojee
MPOJOKATETPHOTO TOPEHUS TIPH PACKYpPUBAHUU CHUTAphl. TpyOOuHBIE- CIUYKH YBEIUYCHHOTO
pasmepa a1 0ojee MPOJODKUTENHHOTO TOPEHHS TPH PACKyPUBAHHU KypPUTEIbHOH TPYOKH.
KamuHHBIE - OYEHb ATMHHBIC CIIMYKH, YTOOBI 32)KHUTATh KAMUHBIL. ['a30Bble - MEHBIICH ITHHBI,
4eM KaMHUHHBIC, YTOOBI 3aXKWraTh Ta30Bble TOpenku. JlekopaTuBHBIE (TIOJApPOYHBIE,
KOJUICKIIMOHHBIE) - OTPaHMYCHHBIC BBIMYCKH KOPOOKOB (MHOTrAAa HAOOpaMu, YJIOXKECHHBIMH B
JICKOPAaTUBHYIO KOPOOKY).

Ilpakmuka

H3yuenue ceoticme paznuunvlx U008 cnudex (0blmosulx, OXOMHUYbUX, MEPMUUECKUX,
CUCHATILHBIX, KAMUHHBIX, homozpapuuecKkux).

Tema 9. bymara

OT neprameHTa W HIEJNKOBBIX KHUT 10 Hamux JgHed. [lemmonosza. Cessyromue:
KAOJMH, KapOOHAT KaJbIUs, MUTMEHTH. XJomuaToOyMakHble TKaHH. Buael Oymarum u ux
MPAKTUIECKOE MCIOJIb30BaHue. TexHomorus mpous3BojacTBa Oymaru. CTpykrypa Oymaru moj
MHUKPOCKOIIOM BO (hJTyOpECIIEHTHOM CBEUCHUH.

[TonydabpukaTsl ays TPOM3BOACTBA OyMmard: ApPEeBECHAs Macca WIH IEJUTII03a;
LEJUTI0JI03a OJHOJIETHUX PACTEHHH (COJOMBI, TPOCTHUIIbI, KOHOIUJIM, pUCA U APYTHUX);
MOJTYTIEJUTION03a; MaKyJaTypa; TPAMWYHAS TMOJayMmacca; s CHeNUalbHBIX BHIOB OyMaru:
acOecT, mepcTh U APYrue TEeKCTUIbHBIE BOJOKHA.

[IponsBojacTBO Oymaru: MpUroTOBICHHE OYMa)XHOW Macchl (pa3MoON M CMEIICHHUE
KOMIIOHEHTOB, MpOKJIeiKa, HAlOJHEHHEe M OKpacka OyMa)kHOM Macchl); BBIPaOOTKa
OymaxxHOH Macchl Ha OymarojenaTenbHOM MamuHe (pa30aBieHHe BOJOH M OYMCTKA MacChl
OT 3arps3HEHUM, OTJIUB, NPECCOBAHME M CYIIKA, a TaKKe IEepBUYHAS OTJIEIIKA);
OKOHYATEJIbHAs OT/AEJKa (KaJlaHIUpOBaHUE, PE3KA); COPTUPOBKA M yIIAKOBKA.

Ilpakmuka.

N3yuenue ceoticme paznuunelx 6u008 Oymazu.

Ionyyenue 6ymacu.

Tema 10. XuMus ¥ CTPOUTENBCTBO

Ctpoutenbubie pactBopbl. M3Bects. Men. Ilecok. beron. Llement. Ucrtopus crekna.
Kupninun. ®appop u dasac. [lpeBecrHa - yHHKaIbHBIA CTPOUTEIBHBIA MaTepHall.
Jlakokpacounsle Marepuanbl. CBoilcTBa 0nM(bl, MacisSHBIX KpPacok, dMajed, pacTBOPUTENIEH.
[Tonsatue 00 skosoruyecku 4ucThix MaTepuanax. Kepamuueckas mena. 3upaput. Kambimur.
Conomut. I'pyro6noku. Cunukatel METANIOB U BsKyIIne Marepuaibl. Koppo3us cTpouTenbHbIX
MatepuaiioB. [lonumepsl B CTpOUTENbCTBE.

XuMuyeckue CBOMCTBA CTPOUTENBHBIX MAaTEPUAIOB

Xumuyeckas CTOMKOCTb - 3TO CBOMCTBO IMOKAa3bIBa€T, HACKOJIBKO MaTepHal yCTOMYUB K
BO3JECUCTBUIO IPYIMX BELIECTB: KUCIIOT, LIEIOYEH, COJIEH U Ia30B.

Koppo3noHHas ycTOMYMBOCTD - CBOMCTBO MaTepHaja MPOTUBOCTOATh BO3IEHCTBUAM
OKpy>Karomiei cpensl. Yaie BCero 370 OTHOCUTCS K CIIOCOOHOCTH HE MPOIMYCKaTh Biary.

PactBOopuMOCTb - CBOHCTBO, MIPH KOTOPOM MaTepHal UMEET CIIOCOOHOCTh PacTBOPSATHCS B
Pa3JINYHBIX KUIKOCTSX.

Anresus - CBOMCTBO, KOTOPOE XapaKTEPU3yET CIOCOOHOCTh COEAUHATHCS € APYTUMHU
MarepuajgaMu U MOBEPXHOCTSIMHU.

Kpucrannuzanus - XxapakTepucThKa, IpU KOTOPOM MaTeprail MOXKET B COCTOSHUM Tapa,
pacTBOpa WIH paciiiaBa o0pa3oBbIBaTh KPUCTAILIBI.

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

Ilpakmuka



Onpedenenue omHoCUmMenbHOU 3aNnbLIEHHOCMU 8030YXA 8 NOMEUeHUU.

Pewenue 3a0au c sxonozuueckum cooepaircanuem.

Tema 11. Xumusg ¥ MeauIMHA

Ilepsvie wiazu xumuu 6 meduyune. llonsarue o ¢dapmMaKoIOTUH, MATPOXUMUH,
xumuorepanuu. Ilapanensc - OCHOBOIIONIOKHUK MeauuuHcKor xumuu. Kiapauii 'anen -
¢papmakoror. II. Dpaux - oCHOBOMOMOKHUK XuUMuUOTepanuu. [Ipodeccun: XUMUK, OHOXUMUK,
¢apmarest, nabopant. JlekapcTBeHHbIE BemecTBa. Knaccudukanum TeKapcTBEHHBIX BEIIECTB:
Gapmakonornueckas, xumuieckas. CoIpb€ IS TONyYCHHS HEOPTaHMYECKHX, OPTAaHUYECKUX
JeKapCTBEHHBIX BemiecTB. DOpMBI JIEKapCTBEHHBIX IPEMapaToB: TAOJETKH, Apaske, CBEUH,
SMYJIbCUH, CYCIIEH3UHU, HACTOMKU U Ap.

Ilpakmuka

OsHnakomnenue ¢ popmamu 1eKapCMEeHHbIX NPenapamos.

3HaKoMcmeo ¢ 00pa3yamu 1eKapcmeeHHbX cpeocms U Onblmsl ¢ HUMU.

OKcKypcus 8 MeOnyHkm.

Camvie npocmuie u3 nekapcme

[Tepmanranat kanus. Hcropust oTkpwiTHi. ®Pusndeckue cBoicTBa. OKUCIUTEIbHBIE
cBoiicTBa. [IprMeHeHne pacTBOpPOB MepMaHTaHaTa Kanus B ObITy, B MmemuuuHe. [IpaBuia
XpaHeHusi. Mepbl TepBOM MOMOIIM MPHU OTPABJICHUH KOHIICHTPUPOBAHHBIM PACTBOPOM
nepmanranara kanud. llepokcun Bomopona, ucropus orkpwitus. Ileprumpons. Dusuyeckue,
XUMHYECKHE CBOWCTBA. IlpruMeHeHMe B  MeIMIIMHE: KPOBOOCTAHABIMBAKOIIEE U
nesuHduuEpytomee cpeactBo. Moa: UCTOpus OTKPHITUS, CTpOeHHE, U3NUECKHE U XUMUYECKHEe
CBOMCTBA, IPUMECHECHHUE.

bopuas kucrmora, OOpHBI CHOUPT, AHTHCENTHYECKAs AKTHBHOCTh. DHU3HOIOTHYECKHi
pacTBop.

Jlsmuc. Hamarteipueiii crimpt. ['ekcarmapat xmopuaa Kamplms. [enmrtaruapar cynbdara
LIUHKA.

AXTUBUPOBaHHBIN YTOJIb.

Ilpakmuka

IIpucomognenue pacmeopa xnopuoa Kaibyus ¢ 3a0aHHOU MACCO80U 00Jlell.

«Kuokuit xameneon». Paznooicenue nepoxcuda eodopoda. H202 - oxucrumens,
soccmanosumens. Pacmeopenue uoda 6 eode, 6 cnupme. Pacno3zuasanue uo0uodos.
Obecyseuusanue pacmeopa nepmaneanama Kaius AaKmueUpOSaHHuIM Y2iém.

HAoosumpwle éeuecmea

Sner. Knaccugukanusi sIOBUTHIX BEIIECTB. YTapHbIM ra3: MPU3HAKU OTPABJICHUA.
Oxkazanue nepBoil nomomu. Pryte. TokcuunocTs mapoB pryTH. Conu pTYTH: KOJIOMEINb, CYJIEMa,
npuMeHenune B MenuuuHe. Mbimbsak. Cunen. Coequnenus xpoma. TOKCHYHOCTh OpraHUYECKUX
pactBopureneil. [IpaBuna XpaHenus s10B B ObITy. Mepbl HepBOil MOMOIIM NPH OTPABICHUH.
XHUMHS U MEAULIMHA.

buozennvie snemenmol u ux coedunenun

O6uuit 0030p OMOJOTMYECKON pOJM 3IEMEHTOB-OpraHoreHoB Yriepon. Bopopox.
Kucnopon. Asot. Cepa. ®ocdop.

buonoruyeckas pojb HEKOTOPBIX HEMETAJUIOB, HE OTHOCALIMXCS K opraHoreHam ®rop.
Xnop. bpowm. Hox. Kpemunii. Cenen.

buonorvyeckn BakHbIE HEOpPraHMYeCKHEe cOeJUMHEHHMs HemeTannaoB. Kucmopoxa. O30H.
Bona. Munepanbnsie Boabl. [lepoxkcun Bomopona. @epMEHTAaTUBHBIE CPEACTBA 3AILUTHI
opranusma. CepoBogopoa. AmMuak. L{ukn MoueBuHo0oOpa3zoBanus. MoOHOOKCHA a3oTa.

Hutpatsl, HuTputhl. Yriekucnsil ra3. MoHookcua yriaepona. bydepHbie cucTembr
opranusma. [wuapokapOonatHas Oydepnas cucrtema. Docdatnas Oydepnas cucrema.
Mexanusm OydepHoro neicTBus cucCTeMbl. B3auMocBsS3b KpPYroBOPOTOB OHOTEHHBIX
JJIEMEHTOB.

buoneopzanuueckas xumua u meouyuna

Heopraunueckyio OHOXMMHIO MOXHO paccMaTpuBaTh Kak TNPHUIOKEHHE TNPUHIUIIOB
KOOPAMHALMOHHOW XUMHMHU METAIJIOB K OMONOoTrHYeckuM mpobiemaM. MeTaibsl B OpraHuzMe



YeNoBeKa

Bbuonornueckas posib «METaJIOB KHU3HU»

O6muit 0630p ponu S-metannoB. Hatpuit. Kanuit. Marauit. Kanpuuit. /lanHbsle MeTamIb!
paccMaTpHUBAIOTCS COTJTIACHO IIJIaHA:

1. Conep:xxanue B 3eMHOI Kope. BaxHelimue npupoaHble COSTUHEHMS.
2. Conepxanue W (OPMBI CYIIECTBOBAHUS B JKMBBIX OpraHM3Max. buomornueckas
pOJIb.
3. [IpuMeHeHHE MeTamia U €ro COeIMHEHUN B MEIUI[UHE.
4, TokCcHYHOCTD MeTaIa U €ro COCMHEHHN. )

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

1 Cogepxanue B3eMHOM KOpe.

2 BaxHelme NpupoaHbIe COCTHHEHNUS.

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

4 TlpuMmeHeHHWE MeTajla ¥ €r0 COeTMHCHU B MEIHUIHE.

®uznonornyeckas v NaToJOTUYECKass POJIb HEKOTOPHIX 3JEMEHTOB B

opranusme. s-OnaeMeHTsl. d-OneMenTsl. KomriekcHbie (KOOpANHAIIMOHHBIE) COSANHEHHS
Pa3TUYHBIX AJIEMEHTOB B OpraHU3Me. DIIEMEHTHI, 00JIe3HH, JIeKapcTBa. brHonornueckn akTHBHBIE
MOJIEKYJIBI.

Bona. AmuHOKMCIOTBHL. AckopOWHOBas Kuciora. OpTOMOJCKY/ISpHAs METUITNHA.
buonornueckn axkTUBHBIE OJIUTOMEPHI bHOJOTHYECKass poJib HEKOTOPHIX METaUIOB, HE
OTHOCSIIMXCS K «MeTajuiaM Xu3Hu». Amromuauid. Cepedpo. bapuii. Pryrs. CBuner.

Ilpakmuka.

Temamuueckas sukmopuna «Xumus u MeOuyuray.

Qu3uuecKkas Xumus u MeOUyUna

®u3nonor - 310 PU3NKOXUMUK, MMEIOMUIN Jen0 C SBICHUAMU XXHUBOTO OpraHU3MA.
U.M. CeuenoB XKuBble OpraHu3Mbl MOTYT CYIIECTBOBATH JIHIIb Oarogaps UX 3aMeyarelbHON
COCOOHOCTH KMHETUYECKM KOHTPOJIMPOBATh XUMHUUYECKUE PEAKIMU M TEM CaMbIM MOJABIATH
CTpEMIIEHHE K AOCTHXEHHIO TepMOoJuHaMu4yeckux paBHoBecuil. M.B. bepe3sun Xumuueckas
TEPMOJMHAMMKA U KUBbIE OPraHu3Mbl TepMOJIuHAMUKA U OpraHU3MBbI.

Xumnyeckas ¥ OuoxuMHYecKas KUHETMKa M KaTanu3. DepMeHTbl - OHOJIOrMYeCKUe
KaTaJau3aTropbl. 3HAUE€HUE PACTBOPOB /JIsl OMOJIOTMH U MEIULIUHBL.

KucnorHo-menoynoe  paBHoBecue W OydepHble  CHCTEMbl  OpraHHU3Ma.

AMUHOKHCTOTHBIE OydepHble cucTeMbl. benkoBbie OydepHble CHCTEMBI.
M3MeHeHue KUCIO0THO-IENI0YHOTO PABHOBECHUS MIPU Pa3IMYHbIX 3200JI€BaHUSIX.

Meouyunckue mamepuana

Heopranuueckue MeaMIMHCKHE MaTepuanbl. Mertamwibl. YriaepojHble MarepHhalbl.
Mexanu3Mbl B3aMMOJEHCTBUS MEIULUHCKAX MAaTepHanioB C OMOJOTMYECKHMMH CUCTEMaMH.
B3aumonelicTBus: Marepuan - KpoBb, MaT€puall - TKaHb, MaTepuai - KJIEeTKa, MaTepuan -
OHOIOIUMEPBHI.

HckyccTBeHHBIE OpraHbl. AnmapaTbsl «MCKYCCTBEHHOE CEpALE-JIErKOE», «UCKYCCTBEHHAs
noukay. IcKkycCTBEHHOE cep/le YeI0BEKA C aBTOHOMHBIM MUCTOYHUKOM IMUTaHUS.

Bompocs! k ceMuHapam:

1. Mox: wWcTOpHMs OTKpHITHA, CTpOGHHE, (U3MUECKHE M XMMHYECKHME CBOIICTBA,
IIPUMEHEHHE.

2. bopHas kucnota, G0pHBII CIUPT, AHTUCENTUYECKASI AKTUBHOCTb.

3. ®usuonorunueckuii pactsop. Jlsnuc. Hamareipaeiit cnupr.

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

5. AcnupuH. [Ipumenenue, Gpapmakosoruueckoe JeiCTBUE Ha OPraHU3M.
6. AuTubuotuxu, knaccudukanus. JucoakTpuos.



7. Apomatnyeckue Macia M UX IeHCTBUE HA OPTAaHU3M. ApoMaTepanus.

8. AcnupuH, pu3MYECKUe CBOWCTBA, UCTOPHS TOJYICHHS.

9. AHTUOMOTHUKH, UCTOPHUS OTKPHITHUSL.

10. Knaccudukammus s10BUTHIX BELIECTB.

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

12. Pryrs. Tokcudanocts mapoB pryTH. Conu pTYTH: KaJloMenb, CyleMa, NPUMEHEHHE B
MeauiuHe. Mpibsik. CBunen. CoeqMHEHUsT Xpoma.

Ipaxmuka

Hccneoosanue nexapcmeenHvlx npenapamos.

Henosaa uepa «Cnacume 6oavnoco». [lenosas uepa conposodjcoaemcs nposedenuem
KaueCmeeHHO20 aHANU3a PAacmeopa KOHKPEmHO20 Geuecmed XUMUYeCKUMU MemoodMuU.
(Bewecmsa: muocynvgham Hampus, HOBOKauH, 1akmam Kanvyus, 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-6U0I02UYECKOU HANPABIEHHOCMbIO.

Kouxypce (konuuecmeennwiti) uyucia peuwiennvix 3aday. Cocmaenenue cOOpHUK08 3adau
yuawuxcsi N0 meme (¢ pewenuamu). CocmasieHue mMEOPUECKUX pacyemuvlx 3aoad NO
PA3TUYHBIM TNEMAM.

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

Muororpanssii Hoj. [louemy iox Hamo AepkaTh B IUIOTHO 3aKYNIOPEHHOU CKIISHKE.
«3enéHka»y WiIM pacTBOp OpwiUIMAHTOBOTO 3enéHOoro. HeoObluHBIE CBOWCTBA OOBIIHOM
3€JIEHKU.

AXTUBUPOBaHHBIN YTOJIb.

JlexapctBa ot mpoctyabl. Butamunsl CamMoienbHbIE IeKapCTBa.

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

[Tepexuch Bomopoaa u rugponeput. CBOMCTBA MEPEKUCH BOJOPOIA.

[lepmaHranat kanusi, MapraHIlOBOKUCIIBIA KalWii, OH JX€ - «MapTaHIOBKay.
HeoObrunbie cBoOWcTBa MapraHioBkd. Kakyl OIACHOCTh MOXET TPEICTaBIIAThH
MapraHIlOBKa.

HyxHa 1 B oManiHei anTedke O0OpHas KMCIOTa.

Crapsbie JeKapcTBa, Kak ¢ HUMHU MOCTYTIHUTb.

Bompockl k ceMunapam:

1. Ilepmanranar kanusi. Mcropust  oTkpbiTUa. DuU3UYECKHE  CBOWCTBA.
OxucnutenbHble cBolcTBa. [IpaBuiia XpaHeHus: nepMaHaraHaTa Kajus.

2. llpumenenne pacTBOpa MepMaHraHata Kanus B ObITY, B MeAUIHHE. Mepbl mepBOi
MOMOILM [P OTPABJICHUH KOHLEHTPUPOBAHHBIM PACTBOPOM IE€pPMaHraHaTa Kajus.

3. PactBop OpumnuantoBoro 3emenoro. Ilepokcua Bogopoma, MCTOPUS OTKPBITHSL.
[leprugponb. ®Pusnueckue, XUMHUYECKUE CBOMCTBa. [IlpuMeHeHue B MeAMIIMHE:
KpOBOOCTaHABJIMBAIOLIEE U IE3UH(DULIUPYIOLIEE CPEICTBO.

Ilpaxkmuxka.

Ilonyuenue uodoghopma.

Heticmeue Kuciom Ha OpUIIUAHIMOBYLU 3€/IeHbLU.

Ll]enounoe pacwennenue nesomuyemuna.

Kauecmeennas peaxyus na nepokcuo 6o0opooa.

Onpedenenue gumamuHos 6 npenapamax nOIUSUMAMUHOS.

Tema 12. Xumus u TpaHcropt

Matepuanbl, KOTOpble MCIOJB3YIOTCS JUIS U3TOTOBICHUS aBTOMOOMJIEH. 3ampaBoyHbIe
AKHUJKOCTU (TOIUIMBO, Maclia, CMa3KH, OXJIaXJIAOUINe KUIKOCTH U T. 1.); PE3UHBI - IIUHBI U
PE3UHOTEXHUYECKHUE H3JENHs; TIIACTMACCh, OTAENIOYHOICKOPATHBHBIE MaTepuaibl (0OUBKa,



JaKd ¥ KPACKH, aHTUKOPPO3MOHHBIE TOKPHITUS | T. I1.); KJIE€U, TEPMETHKH. DIEKTPOIUT - 3TO UYTO-
TO 3HaKomoe. beH3uH, KepoCHH M IpyTHe «- WHbI XUMHYECKUE MPOIECCHl, MPOUCXOISANINE TPU
IKCIUTYaTaIlldd aBTOMOOWIISI. DKOJIOTHS M aBTOMOOHIIb.

Ilpaxmuka:

1. Benszun u kepocun kax pacmgopumen.

OnBITE IO O3HAKOMIICHHUIO C PACTBOPSIONIMM JIEHCTBUEM HE(PTENPOIYKTOB, KaK H
HpEIBI Ay, TI0X0 BHIHBI C JEMOHCTPAIMOHHOTO CTOJA, MOTOMY MX Jy4IlIe BCETO0 CTABUTH B
KadecTBe JIa0OpaTOPHOU padOTHI.

a) B IpoOUpKH ¢ OSH3MHOM, KEPOCHHOM W BOJOW HaauBawT 1o 0,5 MJ pacTUTEIBHOTO
Macia W B30anThIBalOT. Macimo pacTBOpsieTcss B yriieBojgopoaax. OTMEYaroT ITydlIyro
pPacTBOPUMOCTH B OCH3HHE.

6) B HEOOJNbIIME CTaKaHYMKKA Wik (papdopoBhIle YaNIKM C TEMH K€ >KHIKOCTIMU
MOMEIIAIT KyCOYKM TKaHW C MATHAMH JKUpPA W TEPEMEMINBAIOT MX CTEKISHHON Manodkoi 2-3
muH. [locne BBICHIXaHUS TKaHHU, TIOMEIIEHHBIE B OCH3WH U KEPOCHH, OKa3bIBAIOTCS OYHIIECHHBIMU
OT XHupa.

2. I'opeHue gvicuiux y2ne8000p000s.

a) CMauuBaOT MOJIOCKK (UIBTPOBATHHONW Oymaru B OCH3WHE, KEPOCHHE, Ma3yTe U
MOJUKUTAK0T UX. BelecTBa TopaT CBETAMIUMCS IUIaMEHEM. BBICIINE yrieBoJOpOJIbI IPH TOPECHUH
00pa3yrT KOMOTh.

6) Ha »xene3nbie muacTHHKY Wi GapGopoBbIC KPHINIKK HATKUBAIOT 110 HECKOJBKY Karelb
OCH3MHA, KEPOCHMHA U CMa304YHOIO Macjia WIM Masyra W mojpkuraror. HaOmromaroT To ke
spienne. OOpamalT BHAMaHHE Ha JIETKYK BOCIUIAMEHAEMOCTh OCH3WHA M HA CPABHHUTEIBHO
TPYIHYIO 3aropacMoOCTh Ma3yTa.

B) B JKeJe3HY0 WIH (pap)OpoByrO JOKEUKY IOMEIIAOT HEOOIbIIOW KycodeK mapaduHa
¥ HarpeBaroT €ro B INIaMEHU Topesiku. [lapaguH miaBuTcs, a 3aTeM TOPUT, 00pa3ys KOMOTb.

3. Ouucmxa ben3una u KepocuHa.

beH3uH M KepoCHH MOcie 3aBOJICKOM MEPeroHKH coiep)kaT MpuMecHu HagpTEeHOBBIX
KHCJIOT W JIPYTUX BEIIECTB, OCIOXKHAMIIUX HMX NpuUMeHeHue. HeouuileHHbI KepocHH,
HampuMep, MI0X0 MOAHMMAeTCA M0 (UTHIIO JIAMIbI, c1abo ropuT U OBICTpO 0o0OpasyeT Harap.
HeounmenHble TPOAYKTHI MOXKHO y3HATh 10 IPA3HOMY BHIY M Majod IPO3pavHOCTH.

OuncTKy  NpoM3BOAAT  OOBIYHO,  00pabaThiBas ~ HEPTEHPOAYKTHI  CIEpBa

KOHLEHTPUPOBAHHOM KHCIIOTOH, a 3aTEM ILEIOYbIO.
HanuBaror B OonblIyl0 AETUTENbHYIO BOPOHKY 15-20 M HEOUMIIEHHOTO KEepoCcHHA |
npubaBisAoT 2-3 MJI KOHLEHTPUPOBAHHOW CEpHOM KUCIOTHL. BOpOHKY 3akpbiBaloT mpoOKoWl U
cMech BCTpsixuBaroT okoso 10 muH. [Ipu 3TOM BOpOHKY AepxaT MpoOKON BHU3 U BpeMs OT
BPEMEHH OTKpPBHIBAIOT KpaH, 4TOObI BBIIYCTHTh BBEpPX Napbl JeTyuux BemecTB. I[locne 3toro
CMECH JIal0T PacCIOUTHCS, HA 4TO Takke notpedyercsd MuHyT 10 mim naxe Oosblie, 1 MEAIEHHO
CIYCKAIOT HM)KHUN CIIOM KUCJIOTO I'yIpoHa.

OcraBuiniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJOOHBIM K€ CI0cOOOM BOJIOH B TeueHUE
1-2 muH. BoaHblil cnoil cmyckaioT, a KEpOCHH HPOMBIBalOT 5— 10-TpOLEHTHBIM PacTBOPOM
menoyn. Ilocne cnuBaHus LIETOYHOTO CJI0S OTMBIBAIOT OT KEPOCHHA BOJOM OCTaTKM IIENOYH
(mpoba denondranenHom).

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

Ha nuctku ¢unbTpoBasibHOM OymMaru MOMENIAIOT KaIllld MCXOJHOTO U OYMIIEHHOIO
KkepocuHa. OuMIIeHHbIH KePOCHH MCIapseTCs MOJHOCThIO, HEOUHIIEHHbIH OCTaBNIAeT 1ocie ceds
IIATHO NPUMECEH.

Tema 13. Xumus u 4uctora B JOME

Mbeina. Cocras, CTpoeHuE, NOTY4YEHUE.

CuHTeTHUECKHE MOIOILINE CPECTBA U MOBEPXHOCTHO - aKTUBHbIE BEIIECTBA.

OcHoBHble koMmmoHeHThl CMC: mnoBepxHocTHO-akTuBHbIe BemectBa (I[1AB);
BCIIOMOTATENbHbIE BEIIECTBA: IIEIOYHbIE COJM - KapOOHAT M CHIMKAT HATpHs, HEUTpajbHbIE
conu - cynpdar u docdar HaTpus; KapOOKCUMETUIIIIEIITI0I03a, MOJTUBUHUIITUPPOIUIOH,



XUMHUUYECKHE OTOenuBaTenu (Mepcoim); XUMHYEeCKHe oTOenuBarenan (TMEpPeKuch BOIOPOJA);
du3mueckue (omTHUECKHe) oTOemMBATENU - (BIyopecUupyIONNe COEAWHECHHUS; aacopONUOHHbBIE
Kpacutenu (yJbTpaMapuH, WHAWTO, CHHTETHYECKHE OpPTaHMYECKHE MUTMEHTHI); OMono0aBKu -
(dhepMeHTHI (JIUMa3bl, MPOTEa3bl U Jp.); OTAYIIKNA, aHTUCTATHKH.

CpenctBa OBITOBOM XMMHH - XUMHUYECKHE CPEACTBA MO YXOAY 32 COOCTBEHHOCTHIO:
ONIeXK/I0M, TmMoMeneHusiMi, aBToMoomisimu. K cperncTtBam  OBITOBOM XHUMHUHM  OTHOCST
ne3nH(DUIUPYIONIUE CPEACTBa, PENeIICHTHl M mp. cpeactBa. CpeactBa OBITOBOM XUMUH,
MPUMEHsSIEMbIE IS BBIBEJICHUS TISITCH.

Ilpakmuka

Onpeoenenue PH - cpedvt 6 mvliax u wamnyHsx.

IIpucomosnenue mvina u3 céeuku u CMUPAIbHOU COObL.

Buigeoenue namen ¢ mxanu. Moiia. Cocmas, cmpoetue, noiyuerue.

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,
BOJIOCAMHU M TOJOCTHI0 pTa. COCTaB M CBOMCTBA HEKOTOPBIX IMPETMAapaTOB TMTHEHUYECKOH,
Je4eOHON M JIEKOPATUBHOM KOCMETHKH, TPAMOTHOE MX HMCIOJIb30BaHHE. XMMUYECKHE TPOIECCHI,
JeXalue B OCHOBE YXO/Ja 3a BOJIOCAMH, X 3aBMBKH, YKIAIKH, OKPACKH; MPABHIBHBINA yXO1 3a
BOJIOCAMH, TPAMOTHOE WCIIOJIb30BaHUE IMPEMapaToB JUIsI OKPacKd W YKJIQJAKH BOJIOC,
OpPHEHTHPOBAHUE B NX MHOTOOOPa3HH.

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

JlymucTeie BemecTBa B mapproMepuu, KOCMETHKH, MOIOIIMX CPEICTBaX.

O¢dupnusie macna. Cocras.

Cnoxusie 3¢upsl. CoctaB, CTpOSHHUE, TTOTyUCHHE.

Ilpaxmuxka

H3yyenue cocmasa 0exopamusHoll KOCMemuKy no dMmuKemram.

Onpeoenenue PH - cpedsl 6 mbinax u wamnyHsx.

H3zeneuenue s¢hupnvlx macen uz pacmumenvhoeo mamepuana. Ilepeunas msama, enogoe
macno.

Ilonyuenue crodcHvix 3pupos u3 opeanuueckux coeounerull. dmuimemanam (3anax
poma). Mzo00ymunsmanam (¢hpykmosuiii 3anax).

Tema 15. Xumus u mianera 3emius

XUMHYECKUE DJIEMEHTHl B Ouocdepe. buoreHHble W BTOPOCTECTNICHHBIE XMMHYECKHE
JIEeMEHThI. Makpo M MHKpOdJIeMEHThI. [IpuuMHBI W TpU3HAKKW HEJAOCTaTKa B OpPraHHU3ME
YeJN0BeKa HEKOTOPHIX 3JIEMEHTOB. bruoreoxumuueckue UKL [[UKIBI Ta3000pa3HBIX BEHIECTB.
Ocanounble Kbl Kpyropopot azora B 6uocdepe. Cuaeparnus. Kpyropopor yriepona B
ouocdepe. KpyroBopor kuciopona B Ouocdepe. Ilpaktuueckas padora «KauecTBeHHOE
onpejesiecHue HEKOTOPBIX TSDKEIBIX METAIOB B BojAe». ATMocdepa Kak CBETOQHIBTP.
3acopenHocTh arMocdepsl. [I[puurHbBl U3MEHEHUS SAPKOCTH, IIBETa aTMOC(Ephl, MPO3PAYHOCTH U
BUJIUMOCTH aTMoc(epsl. Okosorudeckue mpobiembl B atmocdepbl. [lapHukoBbeiii 3¢ pexr.
[TapaukoBbele Ta3bl. BTopocTeneHHble KOMIOHEHTHl arMoc(epbl (YIIeKHCIbld Ta3, MeTaH,
OKCHJIBI a30Ta, TpomnochepHslii 030H, xyopdTopyrieponsl). [locnencTBus MapHUKOBOTO
3dpdexra. O30HOBBINH MWHUT U 030HOBas jAbipa. L{uka o3zona. [Ipu4MHBI UCTOHYEHHS O30HOBOIO
murta. BemectBa — 3arpsasHutenu tpomnochepsl. Oxcuasl cepsl U xyopa. KucioTHsle HOXIH.
Xumusm nporneccoB. doroxumuueckuid cMor. Poiib OKCHIOB a30Ta, 030HA, YrapHOro rasa,
YIIJIEBOJIOPOOB U aJIbJIETUIOB B 00pa3oBaHUU (DOTOXMMUYECKOTO CMOTA.

Ilpakmuka

H3yuenue kucnomnocmu 0caoxkos

Hccnedosanue 6030yxa Ha codepoicanue meepovix npumecell (8U3VaibHO U Npu NOMOUuU
Mukpockona). Jlecpuyum npecHou 600vl Ha nianeme. 3acpsasHeHue 600bl. Konyenmpuposanue
mokcukanmog N0 ouonozuueckum yenoukam. Ilpedenvno oonycmumvlie KOHYeHMpayuu eujecms



6 600e. O630p 3nauenui IIJK no naubonee onacnvim eeujecmeam. Cmounvie 6006wl. Ilepsuunas,
BMOPUYHASL U MPEeMUYHAs 00pAOOMKA CMOYHBIX 800. Xumuyeckue Cnocobvl YOanieHus
3aepsazHenuti  (copbyus, Heumpanuzayus, KoazynAyus, CMepuIu3ayus, IKCmMpaKyus,
anekmpoxumuyeckue cnocoowt). Cunmemuueckue no8epXHOCMHO-AKMUBHbIE Gewjecmed Kak
3aepsaznumenu euopocgepwvl. cmounuxu OUOKCUHOB020 3a2PA3HEHUS 800U

Onpedenenue codepoicanusi UOH08 8000poda 6 soode: pH- haxmop 600wl (ucciedosanus
npob 800blL C NOMOWBIO OYMANCHBIX UHOUKAOPOB).

«Onpedenenue ammuaka u UOHO8 AMMOHUA 8 600ey. IKonocuueckue npoodremovl
aumocgepol.  I[lecmuyuovl. Hucekmuyuovl, 2epbobuyudvl, @GyHneuyuosvl, pooeHMUyUbL,
Hemamoyuovl, axapuyuovl. Komnnexcuas cucmema 3awumvl pacmenuti. Humpamul u
Humpumsl. Mx enusanue Ha opeanu3m yenosexa.

«Onpedenenue 0mHOCUMENbHO20 KOIUYECIBA HUMPAINOS 8 NOUBE Y.

«Onpedenenue msagxcenvix Memannios 6 nouge (UOHO8 Meou O8YXBANEHMHOU, CEUHYA)Y.
Okonozuyeckuti MoHumopune. 3adauu IKON0SUHEeCKO20 MOHUmMOpuHea. Xumuueckue u
buonoeuueckue memoovl auanusa. buounouxayus. @umounouxayus. Xumuueckue Memoobl
KOHMPOJIAL.

«Oyenka 3azpAsHenus 6030yXa NO COCMOAHUIO X80U COCHbLy. Memoovl monumopuHea
8030YUIHOU CpeObl.

«Oyenka 3azpasHenus 6030yxa N0 COCMOAHUIO XBOU COCHBLY.

«Onpedenenue uucmomul 8030yxa NO TUUAUHUKAM.

«CHez— UHOUKAmMop Yucmomol 8030YXay.

«Onpedenenue 3anvlieHHOCMU 8030YXAY.

«Oyenka yucmomsl ammocgepnozco 6030yxa NO  GelUdUHE ABMOMPAHCHOPMHOU
Hazpysku». Memoowvl MonumopuHnea 6030yuHOU Cpeobi.

«Pacmenust— uHOuKamopuvl nio0opoous nousey.

«Pacmenus - uHOUKamopuvl KUCIOMHOCIU NOYE)Y.

«Pacmenust— uHOUKAMOPbL B0OHO20 PEHCUMA NOUBY.

«Opeanonenmuyeckue nokazament 800bly.

«Kecmxocmb  600b1». Memoovl monumopunea 600HOU cpedvl. «Hccrnedosanue
8000NPOBOOHOU 8OObLY.

Tema 16. Hayuno- uccnemoBarenbckas MpoeKTHas AEATEIbHOCTD

Teopus. Ilonstue mpoekTta. Tumbl MPOEKTOB, OCHOBHBIE 3TAIbl BBHINOJHEHHS IPOEKTA.
Kpurepun onennBaHus BBHIOTHEHUS M 3alIUTHI MPoekToB. Co3JaHue MPOEKTa OCYLIECTBISIETCS
O CJEIYIOIIUM dTaraMm:

- Omnpenenenue npobiaeMsl,

- AKTyanuzanus Tem;

- Bribop o0bekTa u3ydeHus;

- IlocranoBka nenu u 3aaad;

- Ilox6op matepuana;

- Bribop MeTo0B HcCIe0BaAHMS;

- IlpoBenenue 3xcnepuMEeHTaNbHOM PabOTHI;

- Odopmuenue paboTH;

- 3amuTa npoekTa, NpeacTaBIeHue Pe3yIbTaToB.

Ilpakmuka

BrImosiHeHHE MPOEKTOB C HCIOJIB30BAHWEM KOMITBIOTEPHBIX TEXHOJOTHH. 3amura
MIPOEKTOB.

2.3.®opMbl KOHTPOJIS M ATTECTAMH 00y A0 IHXCS

JInsg oTclexXuBaHUS pPE3yJIbTATUBHOCTH 00pa30BaTENbHOTO Mpoliecca IO MHporpamme
«XUMHS B )KU3HU YETOBEKA» HUCTOIB3YIOTCS CIEAYIONINE BUIBI KOHTPOJS:

- TpeABapUTENbHBII KOHTPONb (MPOBEpKA 3HAHWU Yy4Yal[MXCs HA HAYaIbHOM JTare
ocBoeHus [IporpaMmel) - BXOAHOE TECTUPOBAHUE;

- TEeKyIIUil KOHTPOJIb (B TEUECHHUE BCETO CPOKA PEATH3aLHK MIPOTPAMMBI);



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

®opMbl aTTECTALMH

- caMocTosTenpHas pabora;

- TECTHPOBAHUE;

- TBOPYECKHE OTYETHI,

- y4acTHe B TBOPYECKHX KOHKypCax ¥ MPEIMETHON OJUMIIMAJE 110 XMMHUH;

- TIpe3eHTAIMs U 3aIUTa MPOEKTA.

Texkyumuii KOHTPOJIB:

dopMamu KOHTPOJISA YCBOCHHUsS ydeOHOTO MaTepuaina [IporpamMbl SBISIOTCS OTYETHI MO
MPaKTUIECKUM paboTaMm, TBOpYECKHME padOThI, BBICTYIUICHHS Ha CEMHUHApax, CO3JaHHE
npe3eHTanuu 1Mo Teme u T. 1. OOydaromiuecss BBIMOTHAIOT 33JaHUS B MHAWBHIYAIbHOM TEMIIE,
COTpyOHHMYAs C TEAaroroM. BEITIONHEHWE MPOEKTOB CO3/1Aa€T CHUTYAIHIO, ITO3BOJISIONIYIO
pearn30BaTh TBOPYECKHE CHIIBI, 00ECICUNTh BHIPAOOTKY JHYHOCTHOTO 3HAHHS, COOCTBEHHOTO
MHEHHS, CBOETO CTHJIS JEATENbHOCTH. BiitoueHme 00yYaloImuXcs B pPEaTbHYI TBOPUYECKYIO
NEATETbHOCTD, TPHUBICKAIOMIYI0 HOBU3HOH M HEOOBIYHOCTHIO SBISETCA CTUMYJIOM pa3BUTHUS
MO3HABaTEIbHOTO MHTEpeca. OMHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISBIATH MPOOIEMBI U
paspeniatb BO3HUKAIOIINE MTPOTUBOPEUHSI.

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

BroroBasi arrecTanus npeaycMaTpUBaeT BBIMOJHEHHE WHANBUIYATBHOTO MPOCKTA.

3.0praHu3anuoHHO-TIeaTornyeckue ycaopus peanusanuu I[lporpammsi.

1.1. VYvyeOHo-MeToamyeckoe obecneyenue Iporpammbl

Metoauka 0o0ydeHHs MO TMporpamMMme «XUMHS B OBITY» COCTOMUT M3 COYETaHUSA
JEKUMOHHOTO  M3JI0KEHUS  TEOPETHMYECKOT0  MaTepuaja C  HarisagHbIM  [OKa30M
WUTIOCTPUPYIOLIET0 MaTepuana W TPUEMOB pelleHUs MpakTuueckux 3agad. OOyuaromuecs
3aKPEIUIAIOT MOJNYyYEHHBIE 3HAHUS MYTEM CAMOCTOSTENBHOIO BHIMOJHEHHS MPAKTHYECKUX padoT.
Jlns pa3BUTHs TBOPYECKOTO XMMHUYECKOTO MBIIUICHUS U HABBIKOB AHAJIUTUYECKOM JEATEIbHOCTH
HeJaror MpoBOAUT CEMUHAPbI, 3aHATHUSA MO NPE3EHTALMUM TBOPUYECKUX U NPAKTUYECKUX pabdoT,
MO3IOBBIE IITYPMbI, HHTEJIEKTYaJIbHBIE UTPBHI.

1.2. MarepuajibHo-TexHu4YecKoe o0ecnedenne [Iporpammer

OpraHu3allMOHHBIE YCIIOBHUS, NO3BOJISIONINE PEATU30BATh COAEPKAHUE JOMOIHUTEIbHOM
00pa3oBaTeNbHOM MPOrpaMMbl «XUMUS B OBITY» MPENNoIaraloT HaIu4due:

- IOMELIEHNs, YKOMIUIEKTOBAaHHOTO CTaHAAPTHBIM Y4eOHBIM 000pYJOBaHUEM U MeOEbIo
(Docka, mapThl, CTYJbs, KA, HIEKTpooOecedeHe, BHITKHON mKad, paKoBHHA € XOJIOIHOM
BOJIOTIPOBOTHOM BOJIOM).

- HEOOXOAUMBIX ISl 9KCIIEPUMEHTOB 000PY/I0BaHUS U PEAKTUBOB.

- MYJIbTUMEAUMHOTO 000pyaOBaHus (KOMIBIOTEp, HOYTOYK, HPOEKTOp, (idIm- KapThl,
3KpaH, CPeACTBA TEICKOMMYHUKAIUHU (JOKaJIbHbIEC IIKOJIbHBIE CETH, BBIXOJ B HHTEPHET).

Junaktudyeckoe obecriedeHre mpeanoiaraeT Haauyue TEKCTOB pa3HOYPOBHEBBIX 3aJaHU,
TEMaTHYECKUX TECTOB MO KaXJOMY pa3Jielly TeMbl, HHCTPYKIUH Il BBIIOJHEHUS NPAKTHYECKUX
pabot, Tabmuubl xumuueckux sneMeHToB J[.M. MenzaeneeBa, TaOMUIBl PacTBOPUMOCTH
OCHOBaHUM, KUCJIOT, COJEH.

1.3. Kaaposoe o6ecnieuenue [Iporpammel.
[lenaror, peasmsyronuii I[IporpaMMmy ITOJDKEH HMMETh BBICIIEE WIIM CPEIHEE
npodeccuoHanbHOe 00pa3oBaHUME B COOTBETCTBYIOIIEM HAIpaBICHUM U JAOOPaHT,
oOecrieunBarOnIvii ee MPaKTUYECKYI0 YacTh.
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