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1. TloscHuTenbHas 3amucKa
Hanpasnennocts [IporpaMmbl ecTECTBEHHOHAYYHAs
YpoBenb ocBoeHus [IporpaMmbl - 6a30BbIi

1.1. AKTyaJbHOCTh U OCOOEHHOCTH IPOrPAMMBI

Cucrema o61iero o0pa3oBaHus HE BCEra MOXKET 00€CIIeYUTh 00yJaroINXCs
TaKUM YpOBHEM 00pa30BaHUs, KOTOPBIA OYJET TOCTATOUECH I pealn3aluu uxX
criocoOHOCTeM B BeIOpaHHOM chepe nearenbHocTu. [Iporpamma BHEYypOUHOMH
NEesATENbHOCTH «XUMHUA B ObITY» (nanee - [Iporpamma) HarpaBieHa Ha pa3BUTHE U
(dopmupoBaHue y 00y4arOIMIMXCsl LIEJIOCTHOTO MPEICTaBICHUS 00 OKPYXKarOIIUX
BELIECTBAX HAa OCHOBE MOJIYYEHHBIX XUMUUECKUX 3HAHUH.

B xone peanuzanuu [Iporpammel, oOydaroniyuecs: COBEpIICHCTBYIOT CBOM YMEHUS U
HABBIKU B PEUICHUU MPAKTUYECKUX 33724, YTO CIIOCOOCTBYET PA3BUTHIO Y HUX
JIOTUYECKOTO, UHKEHEPHOTEXHUYECKOTO U SKOJIOTUYECKOro MbluieHus. Ha
MpUMEpe XUMHUHU, YUAIINECS MOTYUYalOT NPEAICTaBICHUSA O METOAaX MO3HAHUS,
XapaKTEPHBIX JIJISl ECTECTBEHHBIX HAYK (IKCIIEPUMEHTAILHOM U TEOPETHUECKOM )
[Ipenycmotpennas [Iporpammon peanu3anust MEXXKIIPEAMETHBIX CBSA3EU MO3BOJIUAT
00y4arommuMcsl OCYIIECTBUTh MHTETPALIMIO UMEIOIITUXCS TTPEJCTABICHUM B
HEJTOCTHYIO KapTUHY MHUPa, a MPAKTUYECKUE 3aHITUS U TPOEKTHAS ACATEILHOCTD
COBEPIIICHCTBOBATh YMEHUS U HABBIKU, HEOOXOIUMBIE JIJIsl TPOBEIACHUS
UCCJIEIOBAHMUSI, COMTOCTABICHUS (haKTOB, aHATN3a MOJYYCHHBIX PE3yJIbTaTOB,
paboThI ¢ MPUOOpPAMU U PEaKTUBAMH.

Bnajenne 3HaHHAMU 0 XMMHUYECKHUX BEIIECTBAX MOT'YT OOECIICUUTh IPaMOTHOE
OTHOIIIEHUE K MIPUPOJIE ¥ K COOCTBEHHOMY 3/I0pPOBbIO O€3 HaHECEHUs yiiepoa.
[TosTOMY 3HaHME BO3MOXHBIX MOCJIEICTBUM BO3JACUCTBUS PA3JIMYHOTO poia
XUMHUYCCKUX COCTMHCHUI Ha OPTaHU3M YeJIOBEKa CTAHOBUTCS HEOOXOIUMBIM HE
TOJIBKO JIJISI Bpayeid, HO U IS KaXKJIOTO YEJIOBEKA. 3HAHUS, TOJTy4aeMbIE B IIKOJIE
M0 XMMUH, BO3MOXKHO U HEOOXOIMMO IPaMOTHO MPUMEHSATh U B TTOBCETHEBHOM
»kn3HU. [To3HaBas OCHOBOIMOIATAONIUE 3aKOHBI XUMHUH, 00yYaroluecs] 3HAKOMSITCS
C COCTAaBOM Y CBOMCTBAMH PAJIMYHBIX XUMHUYECKHUX BEIIIECTB, KAK €CTECTBEHHBIM
00pa3oM MPHUCYTCTBYIOIIKE B YEJIOBEUECKOM OpPTaHU3ME, TaK U MPU HE3aBUCHUMOM
BHEIIHEM BO31eUCTBUU. LIIKOTbHUKH y3HAIOT, KAK UMEHHO 3TH BEILLIECTBA BIUSIOT
Ha MPOLIECCHI )KU3HEAEATEILHOCTH OPraHn3Ma U Ha camy >KU3Hb YEJIOBEKA - YTO
MOJIE3HO U B KAKUX KOJMYECTBAX, @ YTO MOXKET OKa3bIBaTh OTPULIATEILHOE
BIIMSIHUE.



[Tporpamma «Xumust B ObITY» 3HAKOMUT O0YYAIONTUXCS C KOMIUIEKCHBIMHU
npobiieMaMu U 331a4aMu, TPEOYIONTMMHI CHHTE3a 3HAHUN TI0 PSAY TPEeIMETOB
(busuka, OMoIOTHS, KOJIOTHS, Teorpadusi, HCTOPHUS).

DKOJIOTMYECKHUE 3aJa4u: aHaJIn3 U3MECHECHUH B Opr}KaIOIHCﬁ Cpcac U OpraHu3anus
CBOCTO BJIMSHHA HA CUTYAILIUIO, q)OpMI/IpOBaHI/Ie 6€p€}KHOFO OTHOIICHHA K

npUpoe.

duznyeckue 3a1a4n: U3Yy4YCHHUC (1)I/IBI/I‘IGCKI/IX CBOMCTB BCIICCTB, (1)I/ISI/III€CKI/I€
MCTOJbI aHAJIM3a BCIHICCTBA.

I/ICTOpI/I‘{CCKHC 3aJa49n: HCTOPHUICCKHUC CBCACHUA O BJIMAHUMU XUMHHU HA JKU3Hb
YCJIOBCKA.

buonornyeckue 3a1aun: u3ydeHUE XUMHUUECKOTO COCTaBa 0ObEKTOB KMBOM
PUPOJIBI.

HNudopmatuka - nouck undopmaiuu B UutepHere, coznanue u opopMiecHue
npe3eHTalui, padboTa B TEKCTOBBIX U TAOJIUYHBIX PEIAKTOPAX.

Conepxanue [IporpaMmbl 3HaKOMUT 00YUAIOIINXCS C XapaKTEPUCTUKOM BEIIECTB,
OKPY’KarOIIUX HAcC B OBITY: BOJIa, IOBApEHHAS COJIb, MUIIICBAs COJIa, C BEIIECTBAMHU,
13 KOTOPBIX CJICJIaHbl ITOCyAa, CHUYKH, KapaHaalii, OymMara, CTpOUTEIIbHBIC
MaTepualibl, aBTOMOOMIbHAS TEXHUKA, JICKAPCTBA U T. I1. Takue TeMbl Kak: «Bomay,
«IToBapennas conby, «Crnuukmy», «bymaray natoT BO3MOXXHOCTb aKTyalu3alluu
HKOJIOTUYECKUX 3HAHUIN 00yJaromuxcs.

[TpakTuueckue 3aHATHS CIOCOOCTBYIOT (POPMHUPOBAHUIO CHIEIIMATIBHBIX YMEHUN U
HaBBIKOB pabOTHI C BellecTBaMu U 00opyaoBaHueM. [IpoekTHbie paboThl,
TeMaTHhKa KOTOpBIX puBoauTcs B [IporpamMme, mo3BossiT chopMupoBath y
O0Oy4YaroIIMXCcs YMEHUE CAMOCTOSTENIbHO IPUOOPETATh U MPUMEHSATH 3HAHUS, a
TaK)Ke€ pa3BUBAIOT UX TBOPUYECKUE CIIOCOOHOCTH

AkTtyansHOCTh [IporpamMmbl 00ycI0BII€HA TEM, YTO B yU€OHOM IUIAHE 1O IPEIAMETY
«XHUMHUS» OTBEJICHO BCero 2 yaca B HeJleqo B 8 U 9 Kjraccax , 4To JaeT
BO3MOXKHOCTH C(HOPMHUPOBATH y 00YUAIOIIUXCS TOJILKO 0a30BbI€ 3HAHUSI 110
npeamery. B Toxe BpeMs Bo3pacT 15-17 net aBisieTcs BaKHBIM IS
poeCCHOHATEHOTO CaMOOoTIpeIeNieH s o0yJaromuxcs. Bo3aMokHO, 4To
MPOCHYBIIUNCS UHTEPEC K XUMUU MOXKET BIIUSITH Ha BBIOOp Oyayuien npodeccumu.

1.2. Tlemaroruueckas esnecoodpaszHocTs [IporpamMmel



[legarornyeckas 1enecoodpasHocts [IporpamMmel 3aKiIo4aeTcss B TOM, 4TO B
npoiiecce 00y4eHHs CO3/1al0TCs YCIOBUS K (POPMHUPOBAHUIO Y 00YYAIOLINXCS
IIEJIOCTHOM KapTHHBI MUPA, BOCIIUTAHUIO JIIO/IeH TBOPUECKUX U KOHCTPYKTUBHO
MBICJISIIIUX, TOTOBBIX K PEIICHUIO HECTaHAAPTHBIX KU3HEHHBIX 3a1a4. Ha
3aHaTusAx no [Iporpamme dhopmupyrorcs ymeHus 6e30macHOro ooparieHus ¢
BEIIECTBAMH, UCIIOJIb3YEMBIMU B TOBCEIHEBHOM KM3HH, 3aKJIaIbIBAIOTCS HOPMBI
3I0POBOTO 00pa3a >KU3HU. 3HAKOMCTBO 00YJAIONTUXCS C XUMHUUSCKIMHU
BEIIECTBAMH, U3 KOTOPBIX COCTOUT OKPYXKAIOIINI MUP, TTIO3BOJISIET PACKPHITH
Ba)KHEUIIIME B3aUMOCBSI3U YEJIOBEKa M Pa3IMYHBIX BEUIECTB B CPEZie €ro OOMTaHUSI.

1.3. OtanuurenbHbie ocodbennoctu [IporpamMMel.

[Iporpamma uMeeT NpHUKIaJAHYIO HAIIPABIEHHOCTh U CIIY>KUT JIJISl YIOBJIETBOPEHHUS
WHIUBUyAJIbHOTO HHTEpECa OOYYAOIINXCA K U3YYCHHUIO M IPUMEHEHHUIO 3HAHUM
110 XMMHWH B ITOBCETHEBHOM kU3HU. B [IporpamMmme craBurcs 3agada
HEO0XO0MMOCTH 00ECIeYNTh XMMHUYECKYIO0 TPAaMOTHOCTh B HAIIPaBJICHUU
COXpaHEHUS 3JI0POBbsI, KaK 3aJI0ra YCIEUTHOCTH YEJI0BEKA B KU3HHU; 1aeTCs
IIOHATHUE O JIEKAPCTBEHHBIX BEIIECTBAX U MEXaHU3MaX UX JECUCTBHS HA OPraHNU3M
yenoseka. Coaepsxanue [IporpaMMsl onpeaenseTcss ¢ y4eTOM BO3PACTHBIX
0COOEHHOCTEH 00YyJaloIKXCs U UX UHTEPECOB B 00JIACTH MTO3HAHUS MUPa, K
camMmoMmy ce0e, )KM3HU B LIEJIOM, a TAKKE C YUYETOM IICHXO0JIOr0-IeJarOTnYeCKux
3aKOHOMEPHOCTEN 00yueHus U (POPMUPOBAHUS ECTECTBEHHOHAYYHBIX 3HAHUH U
BUJIOB NT03HABATEIbHOMU AesiTeNbHOCTH. Oc000€ BHUMaHUE yenseTcs
(GhOpMUPOBAHUIO PKOJOTHUCCKUX 3HAHUIN 00yJarOIIMXCs.

1.3. Ilens u 3amauu [Iporpammbl

[enb: popMupoBaHue y 00ydaronuxcs ry0oKoro 1 yCTOMUMBOr0 MHTEPECa K
MUPY BEIIECTB U XUMUYECKUX TIPEBPAIEHUN, TPUOOPETEHHE HEOOXOTUMBIX
MPAKTUYECKUX YMEHHUM 1 HABBIKOB MPOBEICHUS SKCIIEPUMEHTOB.

3anauu:
OO6yuaronue: - pacIIMpeHue Kpyro3opa 00y4Jaronuxcs;

- IOBBILIEHUE UX UHTEPECA K XUMHUU U PA3BUTUE BHYTPEHHEU MOTUBALIMU YUYCHUS
yepe3 (HopMUpOBaHKE MPEICTABICHUN O COCTaBE U CBOMCTBAX XUMHYECKUX
BELIECTB U MATEPUAJIOB OPTAHUYECKUX BEUIECTB;

- paclllupeHue U yriryOoJeHrue 3HaHUH 00yUYaroIIuXCs 10 OBJIAJICHUIO,
OKPY’KAIOIIUX YEJIOBEKA B MOBCEAHEBHON KMU3HU U MEJIUIIMHE;



- pacIIMpeHne u yriyoJieHne 3HaHU 00yJaroImMXCs O POJTH XUMUYECKHAX
DJIEMEHTOB M UX COSAMHECHUN B KU3HEACSITEILHOCTH OPTaHU3Ma, O BAXKHEUIITHX
XUMHUYECKUX MPEBPAICHHUAX, JTSKAITUX B OCHOBE MeTaboIm3Ma, O MPUMEHEHUH B
MEAUIIMHE HEKOTOPBIX HEOPTaHUIECKIX U OCHOBAMH METOIOB MTO3HAHMUS,
XapaKTEePHBIX JJIs1 ECTECTBEHHBIX HayK (Ha0JI0/IeHNEe, CPaBHEHUE, SKCIIEPUMEHT,
U3MEPEHHUE);

- IOJTOTOBKA 00YYAIONINXCs, OPUEHTUPOBAHHBIX HA XUMHUCCKHI MPODUITH
oOy4YeHHsI, K YCBOCHHIO MaTepHalia MOBBIIICHHOTO YPOBHS CJIOKHOCTH IO XUMUM.
PazBuBaromue:

- (hopMupoBaHUE CHICITUATHHBIX YMEHHUI W HABBIKOB PA0OTHI C XUMHYECKUMU
BEILIECTBAMU U MaTepraiaMu B ObITY U UCTIOJIb30BAHUS MOJIYYEHHBIX 3HAHUM Ha
MPAKTHUKE;

- Pa3BUTHE TBOPUYECKUX CIOCOOHOCTEN U YMEHUI yYallIUXCsl CAMOCTOATEIBHO
npuOOpeTaTh U MPUMEHSTh 3HAHUS HA IPAKTUKE.

BocnurarenpHbBIE:

- BOCIIUTAHUE PKOJOTUYECKON TPAMOTHOCTH U XUMUYECKOM KYJIBTYPHI IIPU
oOpallleHUH C BEIIECTBAMM;

- BOCIINTAHHE SMOLMOHAIBHO- IEHHOCTHOI'O OTHOLIECHHUSI K OKPYKaroLEMy MUPY; -
OpUEHTALMs Ha BBIOOP XUMHUKO-OHOJIOTUYECKOTO MTPOQPUIIS.

1.5. Anpecart [Iporpammsl

[Iporpamma aktyanbHa ajist ooydaronuxcs8- 9, kimaccos (15-17 net). Ha 06yuenue
o [IporpamMme MpUHUMAIOTCS BCE YKETAIOIINE, IMEIOIINE Oa30BbIC 3HAHUS TI0
XUMHH U HE UMCIOIIHE MTPOTUBOIIOKA3aHUH 110 37I0POBBIO.

1.6. ®opmbI 1 peKUM 3aHATHIA.
@dopMbI OpraHU3aIuy y4eOHOTO 3aHATHUS:
- IEKIIMOHHO-CEMUHAPCKOE 3aHSTHE;
- MPAKTHYECKOE 3aHATHUE;

- Oecena;
- KOH(EpEeHIHs,

- urpa.



®opmbl OpraHu3aly 00pa30BaTENBHOIO IPOLECCA - TPYNIIOBasd,
VH/IMBH1yaJIbHAS.

Coneprxanue [Iporpammel mpeamnoiaracT pa3sHOOOpa3HbIE BUABI ACATEIHPHOCTH
oOyuaronuxcs: 0ece/ibl, TMCKYCCHH, TPaKTUIECKHE U 1ab0opaTopHbIe paboTHl,
CaMOCTOSITENIbHBIC TPOCKTHBIE pa0OTHI C UCTIOIB30BAHUEM PA3IINIHBIX HCTOYHUKOB
nHpopMaruu.

I'pynmoBas (6ecena sBpucTHYECKas, 3aIIUTa MPOEKTOB, Ja0OpaTOPHOE 3aHSTHE,
JEKIIHSL, OTUMITHAJIA, OTKPHITOE 3aHATHE, TPAKTHYECKOE 3aHATHUE, TPE3CHTAINS,
cemuHap). uauBunyansHas (HabaroeHue, 0OTpaboTKa HABBIKOB PEIICHUS
MPaKTUYECKUX 3a/a4).

JlexumoHHO-ceMHHAapcKas (hopMa MpOBeIeHUS YUEOHbIX 3aHATUN O3BOJIET
paCHIMPUTD U YIIyOUTh 3HAHUSI O XUMUYECKHUX BELIECTBAX, IPUMEHSIEMBIX B OBITY,
CTPOUTENBCTBE, MEAUIIMHE U T.1.

CeMHHAapBI CIOCOOCTBYIOT MOBBIIIEHUIO YPOBHS CAMOCTOSTEILHOCTH
oOyyJarommxcsi B yCBOGHUU MaTepualia u npu padoTe ¢ TOMOJTHUTEIbHBIMU
MCTOYHUKaMU UH(OpMaIuu.

[IpakTrueckue 3aHATUSL CIIOCOOCTBYIOT (DOPMUPOBAHUIO CIIEUATBHBIX YMEHUHN U
HABBIKOB Pa00ThI C XUMUYECKUMHU BEIIECTBAMHU U 000PYAOBAaHUEM.

Coznanue NpoeKTHBIX paboT MO OTAENbHBIM TeMaM [IporpamMmebl MO3BOJISIOT
Pa3BUTh TBOPUYECKUE CITOCOOHOCTH, CPOPMHUPOBATH y 00YHAIOIIUXCS YMEHUS
CaMOCTOSITENILHO TPUOOPETATh 3HAHUS.

WuTerpanus: nporpaMMa yriyoJseT 3HaHUs IO OMOJIOTHH, XUMUH, SKOJIOTHUH,
MEJIMLMHBI, ICUX0J0TUHA. ITOromM yCcBOEHUS MPOTpaMMBl SIBISETCS 3aLUTa
IIPOEKTA.

Pexxum 3ansaTuit: 1pa3 B Henemo no lyacl.
1.7. Cpok peanuzanuu [Iporpammel.
Cpok peanuzaiuu nporpammsl - 1 rog.

OO1ee KOJIMYECTBO yUSOHBIX YaCOB, 3aINIAHUPOBAHHBIX Ha BECh MIEPUOJT
oOyudenusi: 3449acoB.

1.8.Ilmanupyemblie pe3ynbTaThl ocBoeHus [Iporpammel.

OOpazoBaTenbHbIE PE3YJIbTATHI:



[Tocne 3aBepmiennst o0yuenus o [Iporpamme oOydatommuecst OyayT 3HATH: -
COCTaB, CBOMCTBA, 00JIACTH MPUMEHEHHSI HAUOO0JIee paCIpPOCTPAHEHHBIX BEILECTB U
MaTepHAJIOB U YMETh MPUMEHSITh UX M0 HA3HAYCHUIO, COOJI0ast TpaBHiia
0€301acHOT0 OOpAIIEeHUs C HUMH; - POJIb XUMUYCCKHUX 3JICMCHTOB M UX
COCTMHCHHH B KU3HECATCIIBHOCTH OpPTraHU3Ma; - BAKHEHUIITHE XUMUICCKHUEC
NpeBpaIleHs], JeKaIIue B OCHOBE METa00IN3Ma; - HEKOTOPhIE HEOPTAaHUIECKUE U
OpraHWYECKHE BEIICCTBA, IPUMCHSICMBIC B METUITUHE.

[Tocne 3aBepiienus o0ydenus no [Iporpamme oOydaromuecs OyAyT yMeTh: -
COCTaBJISITh CXEMbI OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IPUPO/IE,
00OCHOBBIBATh POJIb KAXKIOTO B COXPAaHEHUH MTPUPOJTHOTO PaBHOBECHS,
aHAJTM3UPOBATH IPUYUHBI U MTOCIEACTBUS €r0 HAPYIIEHUS; - TPOBOIUTH
XUMHUYECKUN HKCIIEPUMEHT 110 0OHAPYKEHUIO KATUOHOB U aHMOHOB B PacTBOPAX; -
co0JII01aTh MIpaBHJia OE30MACHOCTH MIPH OOPALIEHUH C JIEKApPCTBEHHBIMU
BELIECTBAMU U CPEJICTBAMU OBITOBOM XUMHUU; -COCTABIATH OTYET O MPOAECTaHHOM
IKCIIEPUMEHTE; -TIPUMEHATH BEIIECTBA 110 HA3HAYCHUIO; -PeIiaTh 3a7a9u
pa3IMYHON CTEMEHH CIOKHOCTH: KaK THUIOBBIE, TaK U KOMIUICKCHBIC; -Pa3BUBATh
COOCTBEHHYIO MHUIIMATUBY U MTO3HABATEIbHYIO aKTUBHOCTH NP PELICHUH
Pa3IMYHBIX BOIPOCOB U MPOOJIEM B XUMHH.

JUJ11 MOHUTOPHHIA Pe3yIbTaTUBHOCTH 00pa30BaATEIBHOIO MIPOLECCa 110
[Tporpamme «Xumust B ObITY» UCTIOIB3YIOTCS CIEAYIOMINE BUABI KOHTPOJIS:

* IPEABAPUTENbHBIA KOHTPOJb (IIPOBEPKA 3HAHUH yUalMXCsl HA Ha4YaJIbHOM 3Tarie
ocBoeHus [IporpamMmbl) - BXOJHOE TECTUPOBAHUE;

* TEKYIIMIA KOHTPOJIb (B TEUEHHE BCETro CpoKa peanuzauuu [Iporpammel);

* UTOTOBBIM KOHTPOJIb (3aKJIFOUUTENbHAS TPOBEPKA 3HAHUI, YMEHUHN, HABBIKOB 110
utoram peanuzauuu [Iporpammer).



2. Conepxkanue TTporpaMmel

2.1. YueOHblii (TEMATHHECKHIT) IUIAH
Ne | Haseanue pasaena KoauyecTBO 4acoB dopma aTTecTAHH/
Bcero | Teopun MPAKTHKA KOHTPOJIH
Beoauele 3amaTHs. 6 4 2
1 Hcropus 4 2 2 Bxoanoe
B3aHMOOTHOLIEHHH TeECTUPOBAHME
4eaoBeKa H MpUpoOab]

2 CBONHCTBaA BEUIECTB 4 2 2 TeCcTHpOBaHHE/ OTHEeT
1o MPaKTHHCCK O
padore

3 Ioucmy 5] kak | 4 2 2 TCCTUPOBAHUC! OTUCT

MPOTEKAIOT no MPaAKTHYECKOH
XHMUHECCKHE pEeaKI[HH pa60Te

4 Bona 4 2 2 TeCTUPOBAHNE/ OTUET
no MPaKTHHCCKOI
paboTte

5 Uuctble BewectBa H | 4 2 2 TeCTUPOBAHHE/ OTHET

CMeECH B KM3HH o MPaKTAYECK O
HCIOBCKA pabote
TloBapenHass coss W | 4 2 2 TECTUPOBAHHUE/ OTUET

1] caxap no MPaKTHYECKOII
paboTe

7 XHMHA THIH 4 2 2 TecTUpOBaHHIe/ OTYeT
no NMpaKTHHeCKoI
pabore

8 Cronuku 4 2 2 TECTUPOBAHME/ OTUET
no MpakTHYSCK O
pabore

9 bBymara 4 2 2 TECTHPOBAHHE! OTUET
110 IPAKTHYECK Ol
pabote

10 | Xumus ul3 2 | TECTUPOBAHUE/ OTHCT

CTPOUTENBLCTBO o MTPaKTHYECKOH
pabote

11 | Xumus u MeauunHa 3 1 2 TECTUPOBAHHE/ OTHET
o MpaKTHIECKOH
pabote

12 | Xumus u Tpancnopr | 3 2 1 TECTUPOBAHHE/ OTHET
no MPaKTHYECKOMH
paboTte

13 | Xumus u 4yucroTa B | 3 1 2 TECTUPORAHIE/ OTUET

A0ME 1o IPaKTH4YECKOH
paboTte

14 | Xumusa U3 1 2 TeCTUPOBAHUE/ OTYET

KOCMETHYECKHE o MPAKTHYECKOH
cpencrsa pabore

15 | Xumua u 1uia”era | 4 2 2 TEeCTUpPOBaHHE/ OTYET

3emas no NPAKTHYECKO
pabote

16 | HayuHo- 7 2 5 3amura NpoeKTa

HCCIETOBATENLCKAA
HPOCKTHAS
NeaTeNbHOCTD
68 33 35




2.2. Conepxanue [Iporpammel
2.2. Copepxanue [Iporpammel

Beeaenune OOmue mpaBuia padoTsl B XUMUYECKOI Jlabopatopun. TexHuka
Oe3omacHocTH MpH paboTe B XuMudeckoit Jadboparopun. Okazanue nepBou
MIOMOIIIM MPU HECYACTHBIX cayyasx. [IpaBuiia paboThl ¢ KUCIOTaMH, IIEI0YaMH,
JeTy4MMH BellecTBaMu. HarpeBaTenbHble IpuOOPHI U NpaBuia paboThl ¢ HUMH.
XuMunyeckas mocya oo1ero HazHaueHus. MpITbe U CylIKa XUMUYECKOM MOCY/IbI.
PoJib XMHM B KU3HU YeJIOBEKA U pa3BUTHUU desloBeuecTBa. O030p BakHENIINX
KJIACCOB COEIMHEHUH, HCTI0NIb3YEMbIX YEJIOBEKOM. XUMHUSI ~-TBOPEHNE IPUPOJIBI U
pPYK 4enoBeka. XuMus BOKPYT Hac. XMMUYECKHUE BEIIECTBA B IIOBCEIHEBHOM
YKU3HH YEJIOBEKA.

[Ipaktuka: [Ipriembl 0OpamieHus: ¢ HarpeBaTeIbHbBIMU IPUOOPaMH (CITUPTOBKA,
IUTUTKA, BOJAsIHAS OaHs) U XUMUYECKON OCYA0M 0011ero Ha3HaYeHusl.
CocraieHne TabauL, OTpaXaroIMX KJIACCU(PHUKALUIO BENIECTB, N3TOTOBICHHUE
TUKETOK HEOPraHUYECKHUX BELIECTB, COCTABICHHUE CIIUCKA PEAKTHUBOB,
HECOBMECTUMBIX ISl XPAHEHUS.

Tema 1. McTopust B3aMMOOTHOIIIEHUH YEJIOBEKA U pUpoAbl ICTOUHNKN SHEPTHHI
(ucuepraeMble U Heucuepnaemblie). « IKOJOTHUECKUM prok3ak». HeooxonuMocTsb
OepeXKHOT0 OTHOILIEHUS K OKpYyXarolien cpene. YenoBek v Npupoaa B JaIEKOM
IIPOLIOM: IIPUCBANUBAIOIIEE XO3MCTBO. [peBHue moau. BiusHue npupoaHbix
YCIIOBH Ha pacCeleHNE U 3aHATUS ApEeBHUX Jtojei. OCHOBHBIE 3aHATUS JPEBHUX
J0JIeH: coOupartenbCcTBO U oxoTa. [IpucBauBatoiiee x03siicTBO. JIokanbHbIN
XapaKTep BIUSHUS AEITEIBHOCTU APEBHUX COOMpaTeneil 1 OXOTHUKOB Ha
npupony. [lepexon yenoBeka k npousBoasieMy xo3sicTBy. [IponsBoasmiee
XO035IMCTBO. BO3HMKHOBEHME 3eMIIEIENINs M CKOTOBOJACTBA. Bo3aencTeue Ha
IPUPOAY APEBHUX 3EMIIENIEIBLEB U CKOTOBOAOB. CTUXMITHOE
npupoionoiab3oBanue. OnycreiHuBanue. ['noens nuBmian3anuil. OT KOJIeCHUIBI 10
camosera. Mi3amenenne xapakrepa prupoaOIoIb30BaHus B IIPOLIECCE PA3BUTHS
yesioBeueckoro ooiectsa Yenosek u npuponaa B HacroseM. [Ipsimoe u
KOCBEHHOE BO3/ICHCTBUE XO3SIMCTBEHHOU JIESITEIbHOCTH YEJI0BEKa Ha IIPUPOLY.
Nutponykuus. Hemcuepnaemple u ucuepnaeMble UCTOYHUKH dHEprun. IcTOUHNKN
sHEpruu (ucuepriaeMble U HeMcuepriaeMble). « IKOJIOTUUECKUM PIOK3AKY.
HeoOxoaumocTh GepexHOro OTHOIICHUS K OKpY Karollei cpeie. AlbTepHATUBHBIC
VCTOYHUKH 3HEpruu. [IpunmBHbIE 3JIEKTpOCTaHIMN. DHEPIUs BETpA.
['eorepmainbHas sHeprus. buosnepreruka. [Ipaktnueckue 3aganus Moaenupyem
BETPAHON BUTaTENb. CTPOUM «pO3Y BETPOB)» CBOEU MeCTHOCTH. IIpeBpamienue



pa3HbIX BUJIOB dHEPIUH Ipyr B Apyra. Harperaem nmo-pasHomy (nepenaya
TEIJIOBOM SHEPTUU U3ITYyYEHUEM, TEIIONPOBOIHOCTHIO, KOHBEKIIEH )

. Tema 2. CBoiicTBa BemecTB. XUMHUECKHE U (PU3MUECKHE CBOMCTBA BEILIECTB.
UucTtsie BemecTBa U cMecd. OCHOBHBIEC MPUEMBI C TBEPJIBIMU, KUJIKUMH U
razoo0pa3HbIMU BenlecTBaMu. JlabopaTopHbie criocoObl MOTyUeHHUS
HeopraHudeckux BeniecTB. [Iporecc pactBopenus BemectB. PacTBopsl u ux
npurotoBienue. [IpakTuueckue 3ananus [lomyuenue yriekucaoro rasa,
Kucioposa B maboparopun. [lomyuenne cynbdara meau u3 mean , cepedpa u3
HUTpaTa cepedpa u T.11

Tewma 3. [Touemy 1 Kak IpOTEKAIOT XUMUYECKUE peakuuu. MHoroobpasue u
3aKOHOMEPHOCTH MPOTEKaHUsI XUMHUYECKHX peakuuid. Knaccudukanus
XUMHAYECKUX peaKIUi. 3aKOHOMEPHOCTH NMPOTEKaHUS XUMHUECKUX PEAKIIHM.
Breninue npu3Haky NpoTeKaHusl XUMAYECKUX peakunii. XUMUYECKUE YPaBHEHUS.
3aKOH COXPAHEHMS MacChl BEIIECTBA. XUMHUYECKUE PEAKIIUHU B )KUBBIX
opranusmax. IIpaktuueckue 3ananns CocTaBIeHUE YPaBHEHUI PEAKLUI 10
LeroykKe npespameHuid. OneITel «3Mes U3 caxapHOU myapb», «B3aumoaeicTeue
METAJJIOB C COJISTHOM KHCIIOTON», «3Mes U3 TIIIOKOHATa Kaneuus» [IpoBenenue
Ka4E€CTBEHHBIX PEAKIUU.

Tewma 4. Bona. Boga B macmra0e manetsl. KpyroBopot Bozsl. [IpupoaHas Boga u
€€ MpecHoM BObI Ha TaneTe. [IpecHas Boa u ee 3anachbl. JKOJIOTUYECKUE
npoOJieMbl yuCTOM BObI. Boma B opranusme yenoBeka. Boga B Meauiiuae u
dbapmakosioruu. AHoManuu puU3NUeCKUx CBOMCTB. PacTBopsitoIias cnocoOHOCTh
BozbL. [IpoOGnembl mutheBoit BojibI. [IpakTrka: AHaMU3 BOJIBI U3 TIPUPOTHBIX
HUCTOYHUKOB. PacTBopsitomiee aeiictBue Bojbl. Ounctka Boabl. OnpeneneHue
YKECTKOCTH BOJIBI U €€ ycTpaHeHue. MHOro Jiu BOJbI B OBOIIAX U ¢ppykTax?

Tema 5. Unctele BemecTBa U CMECH B JKU3HH YesoBeka YncThie BelecTBa
JuctunmmupoBannas Bojaa, Kuciaopoa. Cepedpo, Bogopoa, CBunen u ap.
Hctunnsie pactBopbl. Cmecu Mopckast Boaa. I'panut. Cranb. PacTBop xsmopuaa
Hatpus 11 nabekuui. YyryH. Boznyx. bazaner. Ctekiio. OMynbcus «Macio B
BoZie». PasHOBUAHOCTH cMecel, 00J1aCTH X UCIIOJIb30BaHHUS B IOBCEIHEBHOM
YKU3HM YeJloBeKa. | 'oMOreHHble U reTeporeHnbie cMecu. CMmecu B papMaKoIOru.
[Tpumepsl KUAKUX, TBEPBIX U Ta3000pa3HbIX cMeceil. OTHOPOIHBIE U
HEOJTHOpPO/IHbIE cMecH B ObITy. CBolicTBa cmeceil. Pa3nenenue cmeceit.
Briienenue BemecTB U3 HEOJTHOPOAHOM cMecH, 00pa30BaHHON PaCTBOPUMBIMU U
HEpacTBOPUMBIMH B BOJIE BenlecTBaMu. OTcTtanBanue: BoiieaeHne BENeCTB U3
HEOHOPOIHOM cMecH, 00pa30BaHHOM HEPACTBOPUMBIMH B BOJIE BEILIECTBAMH C
pa3IMYHOM IIOTHOCTHIO. B nenurenbHoN BOpOHKE. JIUCTUILIALMSA, BBIIIADUBAHUE,



neHTpudyrupoBanue, xpomarorpadus, KpucTauin3aus 1 Bo3rodka. [leperonka
WM TUCTUJUISIIUS - CIOCO0 pa3/iesieHusl, OCHOBAHHBIN Ha Pa3INYUU B
TEMIIEpAaTypax KUMEHUsS YT B Ipyre KOMNOHEHTOB. [Ipuem paznenenus
OJTHOPOJHBIX CMECEU MyTEM MCIAPEHUS JIETYUYHNX KUJIKOCTEMN C MOCIEIYIOIIEH
KOHJIEHCAIIMEN UX MapoB. [[pumMep: nomydyeHne quCcTUIIMPOBAHHOM BOJBI.
Pemenue 3amay Ha HAX0XKJICHUE MAaCCOBOM U OOBEMHOM 107 KOMIIOHEHTA CMECH.
[Ipaktuka M3roroBnenne npocTedmmx (GrIbTpoB U3 MOAPYIHBIX CPEICTB.
Paznenenue HeoqHOPOHBIX cMecel. OUncTKa METHOTO KyIopoca OT
HEPACTBOPUMBIX U PACTBOPUMBIX IIPUMECEH.

Tema 6. [loBapenHast coJib 1 caxap Posib moBapeHHOU COM B 0OMEHE BEILECTB
yesioBeKa M KkUBOTHBIX. CoJieBoM OanlaHC B opranusme uenoBeka. [Ipumenenue
XJIOpUJA HATPUS B XO3SIICTBEHHOM JIESITENBHOCTH YesioBeka. Korga counb - si.
3noynorpebiieHre coibto. Mcnonb30BaHuE XJI0pUIa HATPUS B XUMUYECKOM
MPOMBIILICHHOCTH. VIC0JIb30BaHKE XJIOPH/Ia HATPHUS B TTULIE, MEULIUHE.
[IpownsBoacTBO moBapeHHOM conu. Caxap u ero cBorctBa. [lonesHbie u BpeaHbie
yepThl caxapa. HeoObuHOE puMeHeHue caxapa. [Ipaktuka. CBoiicTBa pacTBOPOB
noBapeHHou coiu ['oput nu caxap? TpubGonroMUHECHIEHIIHS

Tema 7. Xumus i M3 yero coctout numa. XMMUYECKAN COCTaB NPOTIYKTOB
nuTaHus. OCHOBHbIE KOMIIOHEHTBI TUIIH: KUPBI, OEIKH, YTIEBOAbI, BATAMUHBI,
coyid. XUMUS MPOAYKTOB PACTUTEIBHOTO U dKUBOTHOTO MPOUCXOKACHUS.
®dusnonorus nuieapeHus. [IpoayKTel OICTPOro NPUTOTOBIEHUS U OCOOEHHOCTH
ux npoussoacTsa. [Iporeccsl, npoucxoasIye py BapKe, TYIIEHUH U )KapeHU!
numy. Kak caenates ey He TOJIBKO BKYCHOM, HO U Ttosie3Hoi? Jlo6aBku B
MPOAYKTHI IUTaHUSI. XUMUYECKHE PEAKLINHA BHYTPU HAC. XUMUYECKHUE TIPOLIECCHI,
MPOUCXOSIINE MTPU XPAHEHUHU U TIEPEPA0OTKE CENBCKOXO3SIICTBEHHOTO ChIPbA.
KoHcepBaHThI 1 AHTHOKHUCIIUTENH, UX POJIb. Cr1ocoObl XMMHUYECKOTO aHAI3a
COCTaBa BEIIECTB B MPOAYKTax nuTanus. CoaepKkaHue BUTAMUHOB U MUHEPAJIbHBIX
BEILECTB B MMUILEBBIX NpoayKrax. [IpakTtuka Onpenenenne kauecTsa Mea.
[IpoBepka Meaa Ha HalIMYUE Kpaxmalia, Mena, caxapossl. OnpeneneHne BUTAMUHOB
A, C, E B pactutensHoM Maciie. OnpeniesieHue HUTPaToB B MPOAYKTax. AHaIu3
MPOXJIaIUTENbHBIX HAMUTKOB. Onpeenenre kopenHa B HanuTkax Onpeaenenue
COJZIEpKaHMs )KMPOB B CEMEHaX pacTeHnii. KauecTBeHHbIE peakunu Ha
IIPUCYTCTBUE YITIEBOJOB. XMMUYECKUE ONBITHI C KEBATEIBHONU PE3UHKOM.
Omnpenenenue couep kaHusi TOBApEHHOW COJIM B MPOAYKTAX MUTaHUs (Maco,
CBIPBI, COJIEHBIE TBOPOXKHBIE U3EIINS).

Tema 8. Cnimuku [Tupodopsl. Mctopust uzodperenus cnmuek. Crimuku [lancens u
Yokepa. Cnnuku Copua. Cimuku Upunu. [IBeackue cnmuku Jlynacrpema.



Kpacusiit u 6emnbiit pochop. OKUCIUTETBHO - BOCCTAHOBUTEIBHBIE MTPOLIECCHI,
IIPOTEKAIOIIME TIPU 3a)KUTaHUN CIIMYKHA. OCHOBHBIE BUJbI COBPEMEHHBIX CITUYEK.
JlepeBsHHBIE(M3TOTOBJIEHHBIE U3 MATKUX ITOPOJ IEPEBA - OCUHBI, JIUIIbI, TOTIOJS,
aMEepUKaHCKOW 0eJI0il COCHBI U T. I1.), KAPTOHHBIE U BOCKOBBIE (ITapaHOBHIE -
U3TOTOBJICHHBIE U3 XJIOMYaTOOYMa)KHOTO KI'yTa, MPONMUTaHHOTO mapaduHom). [1o
METO/1Y 3aKUTaHUs - TEPOUHbIE (3aKUTAIOLIIUECS IPU TPEHUH O CIIELIHAIBHYIO
MOBEPXHOCTB - TEPKY) U O€CTEPOUHBIE (3AKUTAIOIINECS IIPU TPEHUU O JTHO0YIO
NOBEpXHOCTh). CrimyeuHoe mpous3BoAcTBO B Poccun. Ctpoenue, coctas u
U3rotoBjieHue cnuuek. CrenuanbHele cindky. [IITopmoBbie (0XOTHUYBH) -
rOpsIIMe Ha BETPY, B CBIPOCTH U IOJ NOXKAEM. TepMUYECKHE - pa3BUBAOLIUE IIPU
rOpeHHH 00Jiee BBICOKYIO TEMIIEPATYpy U AAIOIINE IIPU CTOPAHUH FOJIOBKU
OomplIee KOJIMYeCTBO Teria. CUrHaJbHBIE - JAIOLIUE IPU TOPEHUH LIBETHOE
mwiamsi. @ororpaduyueckue - Jarlue MITHOBEHHYIO SIPKYIO BCIBIIIKY,
UCIOJIb3yeMYIO Npu (pororpadupoBanuu. CurapHsle - COUUKU YBEITMUYEHHOTO
pa3mMepa aJig 0oJiee MPOIOJKUTEIBHOTO TOPEHUS IPU PACKYPUBAHUU CUTAPBI.
TpyOouHble- CIMYKK YBEIMYEHHOTO pazMepa Jist 0oJiee MpoA0KUTEIBHOTO
TOpPEHMsI [IPU PACKypUBAHUU KypUTEIbHOU TpyOKU. KaMuHHBIE - OUeHb IJTMHHbBIE
CIMYKH, YTOOBI 32KUTaTh KAMUHBI. ['a30BbI€ - MEHbILIEH JJIMHBL, YEM KaMUHHBIE,
YTOOBI 32KUTaTh ra30Bble TOpenKu. JlekopaTuBHbIe (110IapOYHBIE,
KOJUIEKIIMOHHBIE) - OTPAaHUYEHHBIE BBIITYCKH KOPOOKOB (MHOTAa HA0OpamH,
YIIOKEHHBIMH B IEKOPAaTUBHYIO KOpOOKY). [IpakTrka M3ydenne cBoiCTB
pPa3IUYHBIX BUJOB CIMYEK (OBITOBBIX, OXOTHUUBUX, TEPMUUYECKHUX, CATHAJIbHBIX,
KaMUHHBIX, (OTOTrPAPUIECKUX ).

Tema 9. bymara Ot nepraMeHTa M LIEJIKOBBIX KHUT 10 Hamux AHel. L{emmrono3sa.
Caszytolue: KaoJauH, KapOoOHAT KaJbIMs, TUTMEHThI. XJI0MI4aTOOyMaKHbIE TKAHU.
Bunpr 6ymaru u ux mpakTH4YeCKOe UCIOJIb30BaHUE. TeXHOIOTHS POU3BOJICTBA
oymaru. CTpykTypa OymMaru 1moj; MUKpOCKOIIOM BO (hIyOpPECIICHTHOM CBEUCHUM.
[TomydaOGpukats! [t MpOU3BOACTBA OyMaru: ApeBecHass Macca WIH LEeJUTI0I03a;
LEJUTI0JI03a OAHOJETHUX PACTEHUH (COJIOMBI, TPOCTHHULIBI, KOHOILIU, pUCa U
JIPYTHUX); MOTYLEIUTI0N03a; MaKyJIaTypa; TpANUYHas MoxyMacca; sl CleuanbHbIX
BUJIOB Oymaru: acOecT, mepcTh U APyrue TeKCTUIIbHBIE BoJoKHA. [Ipon3BocTBO
OyMaru: mpuroToBjieHue OyMaKHOH Macchl (pa3MoJl U CMEIIEHUE KOMITIOHEHTOB,
MPOKJICHKA, HATIOJTHEHNE U OKpacka OyMa)KHOM MaccChl); BRIpabOTKa OyMakHOU
Macchl Ha OymarojienaTebHON MarHe (pa30aBlieHHe BOJION M OYMCTKA MACChI OT
3arpsi3HCHH, OTJIMB, PECCOBAHUE U CYIIIKA, a TAK)KE MEPBUYHAS OT/ACIKA);
OKOHYaTeJbHas OT/ENKA (KaJlaHIUPOBaHUE, PE3Ka); COPTUPOBKA U YIIAKOBKA.
[Ipaktuka. M3yueHune cBOMCTB pa3IMyHbIX BUOB Oymaru. [lomydyenue Oymaru.



Tema 10. Xumus u ctpoutensctBo CtpouTtenbHble pacTBopbl. M3BecTh. Men.
[Tecok. beron. Ilement. Mctopus crexna. Kupnmuu. ®apdop u dasae. JIperecuna
- YHUKAJIbHBIN CTPOUTENbHBIN MaTepuai. Jlakokpacounsle maTepuansl. CBOMCTBA
oJu(bl, MaCIISIHBIX KPacok, aMaliel, pactBoputeneil. [louarue 06 3KoI0rnuecku
yucThix MaTepuanax. Kepamuueckas nena. 3ugaput. Kampimut. ColoMur.
['pyTo6sioku. CUnMKaThl METAIOB U BSKYIKME MaTepuaibl. Koppo3us
CTPOUTENBHBIX MaTepruaioB. [loauMepsl B CTPOUTENBCTBE. XUMUYECKHE CBOMCTBA
CTPOUTEIIbHBIX MaTEPUAIIOB XUMHYECKAsI CTOUKOCTD - 3TO CBOMCTBO MOKA3bIBAET,
HACKOJIbKO MaTepuaj yCTOWYNB K BO3ACHCTBUIO APYTUX BEUIECTB: KUCIIOT,
nieno4ei, conei u razoB. Koppo3noHHast yCTOWYMBOCTG - CBOMCTBO Marepualia
MIPOTUBOCTOSITh BO3ACHCTBUIM OKpYKarolen cpeapl. Hame BCero 3To OTHOCUTCS K
CIIOCOOHOCTH HE MPOITYCKaTh Baary. PacTBOpuMOCTb - CBOMCTBO, PU KOTOPOM
MaTepuall UMEET CIOCOOHOCTh PACTBOPATHCS B PA3IUUHBIX KUAKOCTAX. AAre3us -
CBOMCTBO, KOTOPOE XapaKTEPU3YET CIIOCOOHOCTh COCAUHATHCS C IPYTUMU
MaTepuagaMi U NOBEpXHOCTIMU. Kpuctaimmszanus - XapakTEpUCTHUKA, IPU
KOTOpOM MaTeprall MOKET B COCTOSIHUU T1apa, pacTBOPa WJIM pacIliaBa
00pa30BbIBaTh KpUCTAJUIbl. BU/IbI 3arps3sHeHU (MbIIEBBIC, paJHalliOHHbIE,
OHOJOTUYECKUE, ITYMOBBIE), 3HAUCHHE JKUBBIX OPTaHU3MOB B IOMaX U KBapTHPAX.
[TpakTrka OnpeneneHne OTHOCUTEIBHOM 3albUICHHOCTH BO3/lyXa B IOMENICHUM.
Pemenune 3a1a4 ¢ 3KOJIOTUUECKAM COAEPKAHUEM.

Tema 11. Xumus u menuiimna IlepBbie maru xumuu B Mmeauinuue. [Tonstue o
(dbapmakoiI0ruu, HaTpOXUMHUH, XuMuoTepanuu. [Tapanensc - 0CHOBOMOJIOKHUK
MeauuuHekor xumun. Knasauit ['anen - gpapmaxosnor. I1. Dpaux -
OCHOBOIIOJIOKHUK xumMuoTepanuu. [Ipopeccun: xumuk, OMOXUMUK, (papMalieBT,
nabopanT. JlekapcTBeHHbIe BenlecTBa. Kiaccuukanun gexkapcTBEHHbBIX BELIECTB:
dapmakonoruueckas, xumuueckas. CoIpb€ ISl MOTYYEHHs] HEOPraHUUECKHUX,
OpPraHUYECKUX JICKAPCTBEHHBIX BeleCTB. POPMBI JIEKAPCTBEHHBIX PENApaTOB:
TabJIeTKHU, Apaxe, CBeYH, SMYJIbCUH, CYCIICH3UHU, HACTOMKHU U 1p. [IpakTuka
O3HakomileHHE ¢ (popMaMu JIEKapCTBEHHBIX MTPENapaToB. 3HAKOMCTBO C
oOpa3laMu JIEKApPCTBEHHBIX CPEJICTB U OMbBITHI C HUMH. DKCKYPCHUSI B MEITYHKT.
Cawmpie npocteie u3 nekapcTB [lepmanranar kanus. ctopust OTKpBITHS.
dusnueckue cBorcTBa. OKUCIUTENBHBIE CBOMCTBA. [[puMeHeHne pacTBOpPOB
nepMaHTaHara Kanus B ObITy, B Menunune. [IpaBuna xpanenus. Mepsl iepBoit
ITOMOIIX MPU OTPABJIEHUU KOHIIEHTPUPOBAHHBIM PACTBOPOM II€pMaHIaHATA KaJIUsL.
[Iepokcun Bonopona, ucropus otkpoitud. [leprugposs. @usndyeckue, XUuMHUIECKUE
cBolicTBa. [IpuMenenre B MeIUIMHE: KPOBOOCTAHABIIUBAIOLIEE U
ne3uHpuupytoiee cpeactBo. Moa: uCTopust OTKpbITUSA, CTPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA, TpUMeHeHue. bopHast kuciaora, OOpHBIM CIUPT,



AHTUCENTUYECKAsA AKTUBHOCTh. Pusnonornuecknii pacteop. Jlsnuc. Hamarsipabiin
cnupt. ['excaruapar xynopuna kanblus. ['entaruapat cynbdara HUHKA.
AKTUBHUPOBaHHBIN yroisb. [Ipaktruka [IpurotoBnenue pactBopa XJopuaa KajabLus
C 3a/1laHHOM MaccoBOM noJei. « Kuakuilt xameneon». PaznoxeHnne nepokcuaa
Bogoponaa. H202 - okucnuTens, BOCCTaHOBUTENB. PacTBOpeHHE Hoza B BOJIE, B
cnupre. PaciosznaBanue nonuaoB. OdeciiBeUMBaHrE pacTBOpA EpMaHraHaTa
KaJusl akTUBUPOBAHHBIM yriiéM. SnoButeie BemectBa A el Knaccudukanms
SJIOBUTHIX BEILIECTB. YTApHBIN ra3: MpU3HaKu oTpaByieHus. Oka3zaHue NepBoil
noMoui. Ptyts. TokcnuHOCTb 1apoB pTyTH. CONM pTYTU: KOJIOMEIb, CYJIEMA,
npuMeHeHue B MeaunuHe. Mpibsk. CBusen. CoequHennst Xxpoma. TOKCHYHOCTD
opraHudeckux pacrsopureinei. [IpaBuia xpaneHus 708 B ObITYy. Mephbl iepBoi
MTOMOIIM TIPY OTPABIICHUH. XUMUS U MeAUIMHA. BUOTeHHbIE 3JIEMEHTBI U UX
coeauHenus OOmuit 0630p OMOJIOrMYECKON POJIU FTIEMEHTOB-OPTraHOT€HOB
VYrnepon. Bogopona. Kucnopoa. Azot. Cepa. @ocdop. buonoruyeckas poib
HEKOTOPBIX HEMETAIIOB, HE OTHOCAIIUXCS K opraHoreHam @rop. Xnop. bpom.
Mon. Kpemuwit. CeseH. BHONOrHYECKN BaKHbIC HEOPTAHHYECKHE COSTHHEHHUS
HeMmeTaiuioB. Kucnopoa. O30H. Boga. Munepanbsnbie Bobl. [lepokcun Bogopona.
depMEeHTAaTUBHBIE CPEICTBA 3aIIUTHI opranu3Ma. CepoBomopoa. AMmuak. ki
MOYE€BMHOOOpa3oBaHus. MoHookcH T a30Ta. HUTpatel, HUTPUTHI. YTIEKUCIBIN ras3.
Momnooxkcun yriaepoaa. bydepHnsie cucremsl opranusma. ['uapokapoonaTHas
oydepnas cucrema. docdatnas OydepHas cuctema. Mexanusm 0ypepHOTO
NEeUCTBUS CUCTEMBI. B3anMOCBS3b KpyroBOPOTOB OMOT€HHBIX 2JIEMEHTOB.
buoneoprannyeckast xumus U MeauinHa Heoprannyeckyo OMOXUMHUIO MOKHO
paccMaTpuBaTh KakK MPUII0KEHUE TPUHIUIIOB KOOPAMHAIIMOHHOW XUMHUHU METAJIIOB
K OnosiorndyeckuM mpoodiaemam. MeTalisl B opranu3Me yenoBeka buonorudeckas
POJIb «METAIUTOB kU3HW» OO0t 0630p ponu §-metaioB. Hatpuii. Kanui.
Maruauii. Kansuuii. JlaHHbIE METaIBI paCCMATPUBAIOTCS COTJIACHO IUTaHa: 1.
Conepxanue B 3eMHOM Kope. Baxknelmme npupoiHble COETUHEHHUS. 2.
Conepxanue 1 (popMbI CYIIECTBOBAHUS B dKUBBIX OpraHu3Max. buosoruueckas
poib. 3. [IpuMeHeHre MeTalia v ero CoOeIMHEHUI B MeauiuHe. 4. TOKCMYHOCTh
MeTalla ¥ ero coeauuenuii.) O0muii 0630p poau 4-meramios. JKeneso.
Mapranen. Kob6anst. Menp. [luak. Moaubaen. JlanabIe MeTaIbI
paccMarpuBaroTcs cornacHo miana: 1 Coaepxanue B 3eMHOU Kope. 2 BaxkHeitine
npupoiabie coequnenus. 3 Coneprxanue U POpMbI CYyIIIECTBOBAHUS B KUBBIX
opranusmax. buosiornueckas posb. 4 [I[pumeHeHne MeTaia U €ro COEJUHEHUH B
MenuiurHe. Gu3noaoruueckas U narojJorudeckas pojib HEKOTOPHIX AJIEMEHTOB B
opranuszMe. 8-OneMeHTbl. 4-JneMenTbl. KoMruiekcHble (KOOpAMHAIMOHHEIE)
COEIMHEHHUS PA3IMYHBIX AIIEMEHTOB B OpraHu3Me. DJIEMEHThI, 00JIe3HH,
JeKapcTBa. bUOIOTrMYeCKr aKTUBHbIE MOJIEKYJIbl. Boga. AMUHOKHUCIOTHL.



AckopbuHnoBas kuciiota. OpToMoJIeKysipHas MeAUIMHA. buonornuecku
aKTUBHBIE OJINTOMEPBI bronornueckas pojib HEKOTOPBIX METAJUIOB, HE
OTHOCAIIUXCS K «MeTayiaM xku3Hm». Amomunuid. Cepedpo. bapuii. PTyTs.
CsuHen. [Ipaktuka. TemaTnuyeckass BUKTOpUHA «XUMUS U MEAULIUHAY.
dusznueckas xumus U MeauiuHa OU3NoIIor - 3T0 PU3MKOXUMUK, UMEIOLTHI JIEJI0 C
ABieHUsAMHU kUBOTO opranu3Ma. .M. CeuenoB XKuBbie OpraHu3Mbl MOTYT
CYIIECTBOBATH JIMIIb OJIaroapst UX 3aMevaTeIbHOU CIOCOOHOCTH KUHETHUECKU
KOHTPOJIMPOBATh XUMUYECKUE PEAKIIMU U TEM CaMbIM MTOJABIISATh CTPEMIIEHUE K
JOCTHXKEHUIO TepMOAMHaMUYecKuX paBHoBecuil. U.B. bepe3nn Xumuueckas
TEPMOJMHAMUKA U KUBBIE OPTaHU3MbI TE€pMOJUHAMUKA U OPTAHU3MBL.
Xumuueckas 1 OMOXUMUYecKas KUHETHKa U KaTtainu3. GepMeHThI - OMOJIOTUYECKHe
KaTaJn3aTophl. 3HAUYEHHUE PACTBOPOB JjIsl OMOJIOTuU U MeaulnHbl. KuciotHo-
IIEJI0YHOE paBHOBECHE U Oy(epHbIe CUCTEMBI OpraHu3Ma. AMUHOKUCIOTHBIC
OydepHbie cuctemsl. benkoBbie OydepHbie cucteMbl. I3MeHeHne KUCIOTHO-
HIEJIOYHOTO PABHOBECHSI PU Pa3IUYHbIX 3a00JIeBaHUIX. MeauuuHckue
Marepualibl Heoprannieckne MEIUIMHCKUE MaTepraibl. MeTaibl. YTIIepOaHbIe
Martepuaiibl. MexaHu3Mbl B3aUMOICHCTBUSI MEAUIIMHCKUX MAaTEPUAJIOB C
OMOJOTUYECKUMH cUcTeMaMu. B3aumoelicTBUs: MaTepuan - KpoBb, MaTepual -
TKaHb, MaTepual - KJIEeTKa, MaTepual - OnonojmMepsl. ICKycCTBEHHBIE OpPraHbl.
AnmnapaTsl «MCKyCCTBEHHOE CEPLIE-TIETKOE», KUCKYCCTBEHHAS ITOYKA.
HckycCTBEHHOE cep/Ilie YeI0BeKa C aBTOHOMHBIM MCTOYHUKOM IUTaHus. Bompockl
Kk cemuHapaMm: 1. Floa: HcTOpus OTKpBITHS, CTpOeHHE, PU3NIECKHE U XMMHUECKHE
CBOICTBa, MpuMeHeHHe. 2. bopHas kuciaoTa, OOpHBIN CIUPT, aHTHUCENTUYECKAs
akTUBHOCTb. 3. duznonornueckuit pactrop. Jissmuc. HamateipHsiii ciupr. 4.
Oypannind. AKTUBUPOBAHHBIN yroib. [ opunyHUKH, miacteipu. X nprumeHeHue,
CBOICTBA, criocoObl xpaHeHus. 5. AcnupuH. [Ipumenenune, papmakosoruueckoe
JelicTBUE HA OpraHnu3M. 6. AHTHOMOTHKH, KiIaccudukarus. Jlucoaktpuos. 7.
ApoMaThyecKkue Maciia U UX JEUCTBUE HA OpraHn3M. Apomarepanus. 8. ACIUPYH,
(du3nYecKue CBOICTBA, UCTOPUS NMOJIy4YeHUS. 9. AHTUOMOTUKH, HCTOPHUSI OTKPBITHS.
10. Knaccuduxarus sq0BUTHIX BemecTB. 1 1. YrapHblil ra3: npusHaku OTPaBJICHUS.
Oxasanue nepsoii momom. 12. Pryts. TokcuunocTs napoB prytH. Cos pTyTH:
KaJIOMEJIb, CyJieMa, TPUMEHEeHUE B MenulnHe. Mbiibsk. CBunen. CoequHeHus
xpoma. [Ipakruka MccnenoBanue aekapCTBEHHBIX IIpernaparoB. JlenoBas urpa
«Cnacute 60apHOTO». JlenoBas urpa conpoBOXK1aeTCs MPOBEACHUEM
KauEeCTBEHHOI'0 aHAJIN3a PACTBOPA KOHKPETHOT'O BEIIECTBA XUMUYECKHUMU
meroaamu. (BemectBa: THocynbdaT HaTpUsi, HOBOKAWH, JaKTaT Kajublus, b-
TJIF0K03a, MEJHBIN KyTopoc, OpoMu Kanus, cyiabdar maraus). MccinenoBanme
TOKCUYHOCTH OBITOBBIX BemlecTB. OCcTOpokHO, nuiieBbie qo0aBku! Ux neiictue
Ha opraHusM. Pemenue 3aa4 mo o01Iel XUMUU C MEIUKO-OMOIOTHIECKOM



HaIpaBJIeHHOCThIO. KOHKYpC (KOJTMYECTBEHHBIN ) YMCIa PELIEHHBIX 3aa4.
CocraBieHne COOPHHMKOB 3a/1a4 yJaliuxcs 1no teme (¢ pemeHussmu). CoctaBieHue
TBOPYECKUX PACUYETHBIX 3a]a4 I10 Pa3IU4YHBIM TeMaM. JIekapCTBEHHBIE NpenapaTsl,
UX BUJBI M Ha3HaueHue. Kaxknoe 1ekapcTBo - XUMUUYECKU pEaKTUB.
Muororpanssii oja. [Touemy oa Hago AepkaTh B INIOTHO 3aKyIIOPEHHOM
CKJISTHKE. «3eJIEHKa» WM PacTBOP OpHIUTHAHTOBOTO 3es1€HOT0. HeoObrunbie
CBOMCTBA OOBIYHOM 3€IEHKN. AKTUBUPOBAHHBIN yroiib. JIekapcTBa OT MPOCTY/IBI.
Buramunsl CamojienbHbIE JIEKApCTBA. ACIUPUH WIH al€TUJICATHUIIMIOBAs KUCIOTa
U ero cBoiicTBa. YTo mosie3Hee: aCnupUH WIH yICapuH, HypodeH nin ubynpoden?
IIepexnch Bogopoaa u rugporeput. CBoMCTBa nepeknucu Bogopoaa. [lepmanranar
KaJIusi, MapraHIlOBOKHUCIIBIN KaJlIMii, OH ke - «MapraHioBka». HeoObuHbIe
CBOMCTBA MapraHOBKH. KaKyro omacHOCTh MOXKET IPEACTABIIATh MapPTraHIIOBKA.
Hy>xHa 1 B fomainsei anreuke 6opHas kucinora. Ctapblie JeKapcTBa, Kak ¢ HUIMU
nocTynuThk. Borpock! k cemunapam: 1. [lepmanranart kanus. Mctopust OTKpBITHSL.
@usnueckue cBoicTa. OKucIUTENbHBIE CBOKWCTBA. [[paBuita xpaneHus
nepMmaHaranara Kanus. 2. [lpuMeHeHue pactBopa nepMaHraHara Kajaus B ObITY, B
MeauurHe. Mepsl epBor IIOMOIIM IIPU OTPABJIEHUU KOHLIECHTPUPOBAHHBIM
pacTBOpOM IepMaHraHata kanus. 3. PactBop OprIIMaHTOBOTO 3€JIEHOTO.
[lepokcun Bonopona, ucropus oTkpbeitus. [leprunpois. Grusnyeckne, XUMUIECKHAE
cBorcTBa. [[pyumMeHeHne B MeMInHE: KPOBOOCTAHABIIMBAIOLLEE U
nesuHuimpytomiee cpeactro. [lpakruka. [lonyuenue nogodopma. Jleiictrue
KHCJIOT Ha OpMIUTMAHTOBBIN 3eneHblid. Llenounoe pacienieHue JIeBOMUIIETHHA.
KauecTBeHHas peakius Ha nepokcu1 Bogoponaa. OnpenesieHne BUTAMUHOB B
npenaparax noJMBUTAMUHOB

. Tema 12. Xumus u Tpancnopt Marepuaiibl, KOTOPbIE UCTIOIb3YOTCS JIJIs1
M3TOTOBJICHUSI aBTOMOOWIIEH. 3anpaBoUHbIE )KUIKOCTH (TOIUIMBO, Macia, CMa3KH,
OXJIQXJAIOIINE KUJIKOCTH U T. I1.); PE3UHBI - IIWHBI U PESUHOTEXHUYECKUE
U3JIeTUS; TIACTMACCHI; OTACIIOYHOIEKOPATUBHBIE MaTepualibl (0OMBKA, JTJaKU U
KPaCKH, aHTUKOPPO3UOHHBIE MOKPBITUSA U T. I1.); KJIIEH, TEPMETUKHU. DIESKTPOJIUT -
ATO YTO-TO 3HAKOMO€. beH3UH, KEPOCUH U IPYTUe «- HHbI XUMUUYECKHUE MPOIIECCHI,
MPOUCXOIAIINE MPU IKCIUTyaTalluyd aBTOMOOUJISI. DKOJIOTUS U aBTOMOOUJIb.
[IpakTuka: 1. beH3uH u kepocuH kKak pacTBOpUTEIU. OMBITHI IO 03HAKOMJIEHHUIO C
PaCTBOPSIIONINM JCUCTBHEM HEDTEPOTYKTOB, KaK M MPEbITYIIHHA, JI0X0 BUIHBI
C IGMOHCTPAIMOHHOTO CTOJa, IO3TOMY UX JIyYIlle BCErO CTaBUTh B KAUE€CTBE
nabopaTopHO#l pabOTHI. a) B MPOOUPKH ¢ OEH3MHOM, KEPOCHHOM H BOJIOM
HanuBaroT 1o 0,5 M1 pacTUTENBHOIO Maciia U B30anTheiBatoT. Macio pacTBopseTcs
B yriieBojiopoaax. OTMedaroT Jy4llylo paCTBOPUMOCTh B OCH3UHE. 0) B
HeOOJIbIINE CTAKAHYMKHU UK (DapPOopoBbIe YAIIKK ¢ TEMH K€ KUJIKOCTSIMU



MOMEIIAIOT KYCOUKH TKaHU C MATHAMU KMPa U NEPEMEIIMBAIOT UX CTEKISTHHOM
nanouykoi 2-3 muH. [lociie BbIChIXaHMS TKaHU, TOMEUIEHHbIE B OCH3UH U KEPOCHH,
OKa3bIBAIOTCS] OUYMIIIEHHBIMU OT kHpa. 2. ['opeHne BhICIINX yTIIEBOJOPOIOB. a)
CMauuBaroT NOJIOCKU (GUIBTPOBAIBHON OymMaru B O€H3UHE, KEPOCHUHE, Ma3yTe U
MOJIKUTAIOT UX. BeniecTBa ropsaT cBeTAIMMCS IIaMeHeM. BhIciire yriieBoaopoasl
IIPY TOPEHUH 00pa3yroT KOmoTh. 0) Ha sxene3nple miacTUHKY Wi GpappopoBbIe
KPBIIIKY HAIMBAIOT IO HECKOJIBKY Kareiab OCH3MHa, KEPOCHHA U CMa304YHOTO
MacJja Wid Ma3yra u nojpkurator. Habmonarot to xe siBaenue. OOpanator
BHHUMAaHHE Ha JIETKYIO BOCIIAMEHSIEMOCTh OCH3MHA U Ha CPAaBHUTEIILHO TPYAHYIO
3aropaeMoCTb Ma3yTa. B) B KeJIE3HYIO WK PapPOpoBYIO JIOKEUKY MTOMEIIAIOT
HEeOOJIBIION Kycouek napadrHa U HarpeBaroT ero B riameHu ropeinku. [lapadun
IJIABUTCS, @ 3aTE€M TOpPUT, 00pa3ys KonoThb. 3. OuncTka OEH3MHA U KEPOCHHA.
BeH3uH 1 KepOoCHH MOcie 3aBOJACKON NEPETOHKU COAECPKAT NPUMECH HAPTEHOBBIX
KHCJIOT U IPYTUX BEIIECTB, OCIOKHAIOIINX UX NpuMeHeHne. HeounmeHHpiit
KEpOCHH, HAPUMEP, TJI0X0 MOJHUMAETCS MO (PUTHITIO JTaMIIbI, CTa00 TOPUT U
ObICTpO 0Opa3yeT Harap. HeouniieHHbIe TPOAYKTHI MOXHO Y3HATh MO IPA3HOMY
BUJY U MaJIo¥ npo3padyHocTh. OUUCTKY IPOU3BOIAT OOBIYHO, 0OpadaThiBast
He(PTENPOAYKTHI ClIEpBa KOHIIECHTPUPOBAHHOM KUCIIOTOM, a 3aTEM LIEI0YbIO.
HanuBaroT B O0MBIIYIO JETUTENbHYIO BOPOHKY 15—20 MJI HEOUHILIEHHOTO
KEpOCHHA U MPUOABIISIOT 2-3 MJI KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHL. BOpOHKY
3aKpBIBAIOT IPOOKOM M CMECh BCTpsXUBatOT 0Kkoi0 10 MuH. [Ipu 3TOM BOPOHKY
Jepkat MpoOKOW BHU3 U BPEMS OT BPEMEHH OTKPBIBAIOT KPaH, YTOOBI BBIITYCTUTh
BBEPX Mapsbl JIETy4uX BewmecTs. [locie 3Toro cMecu JaroT pacciionThCs, Ha 4TO
Takke norpedyercst MUHYT 10 uiu naxe OoJiblIe, U MEAJIEHHO CITyCKAIOT HUKHUN
CJI0# Kucyoro ryapona. OctaBUIMiicsl B BOPOHKE KEPOCHH MPOMBIBAIOT MOI00HBIM
e Croco0oM BoJ10M B TeueHue 1—2 MuH. BOHBIN €O CITyCKaroT, a KEPOCUH
poMBIBatOT 5— 10-mporieHTHRIM pacTBOpoM mienoun. [locne cnmuBanus
IIEJIOYHOTO CJIOSI OTMBIBAIOT OT KEPOCHHA BOJIOM OCTATKH I1iesiou (rmpoda
dbenondranenHom). YO0exKIa0TCs B TOM, YTO OUUIIIEHHBINH KEPOCHUH OKa3bIBACTCS
OoJee mpo3payHbIM, JyUIlle TOPUT U UMEET Apyroii 3anax. Ha muctku
GuIbTPOBAIbHON OyMaru NOMeIaT KAl HCXOJHOTO U OUYUIIIEHHOTO KEPOCHHA.
OuMILEHHBIN KEPOCUH HCAPAETCs MOTHOCTHIO, HEOUUIIIEHHBIA OCTaBJISET MOCIIE
ce0st MATHO MpUMeECeH.

Tema 13. Xumus u uncrora B noMe Mbina. CoctaB, CTpO€HHE, TOJTyYCHUE.
CuHTEeTHYECKHE MOIOIINE CPEACTBA U IOBEPXHOCTHO - aKTUBHBIE BEILIECTBA.
OcHoBuble komnoHeHTbl CMC: moBepXxHOCTHO-akTUBHEIE BenlecTBa (IIAB);
BCIIOMOT'aTEJIbHBIE BEIIECTBA: IIEJIOYHBIE COJIU - KapOOHAT U CUJIMKAT HATpPHS,
HEUTpasIbHbIE COJIU - cyIb(dat u pocdar HaTpus; KAPOOKCUMETUIIIEIIIIONI03A,



MOJIMBUHIIIUPPOIIUIOH, XUMUIECKHE 0TOeTMBaTE! (TIEPCOJIH); XUMUIECKUE
otOenuBaTeu (MEPEKUCh BOI0pOoaa); huzudeckue (OnTuueckue) oroenuBaTeu -
¢ryopeciupyronme CoOeAMHCHUS;, aICOPOIIMOHHBIC KPACUTENH (YJIbTpaMapyH,
WH/INTO, CHHTETHYECKHUE OPTaHMYECKUE TUTMEHTHI ); 0M0100aBKH - (hepMEHTHI
(yTMTIa3sel, IpoTeassl U Ap.); OTAYIIKH; aHTUCTATUKHA. CpecTBa OBITOBON XMMUH -
XUMHUYECKHE CPEJICTBA MO YXOAY 32 COOCTBEHHOCTBIO: OCKI0N, TOMEIIECHUSIMH,
aBTomoOumsiMu. K cpeacTBaM OBITOBOM XUMHH OTHOCST A€3UHOUIIAP YIOIITHE
CPEACTBa, PENEJUICHTHI U Mp. cpeAcTBa. CpelicTBa OBITOBOM XUMUHM, IPUMEHSIEMbIEC
11t BeIBeAieHUs isiteH. [Ipaktuka Onpenenennie pH - cpenibl B MbLIax u
mammyHsX. [I[puroToBieHue Mplia U3 CBEUKH U CTUPATIBLHON cobl. BriBeneHme
nsiteH ¢ Tkanu. Mpuia. CoctaB, cTpoeHue, noinyueHue. CpaBHEHHE CBOMCTB MbLIa
CO CBOWMCTBaMH CTHPATLHBIX ITOPOIITKOB.

Tema 14. Xumus u kocMeTnueckue cpeactsa KocMernueckre MOKIIKE CPEACTBA.
Kpewmsl. [leHomoromue cpeacrsa. OnosacKuBaTeNd U KOHIUIUOHEPHL. ['enu.
CocTaB 1 CBOMCTBA KAK COBPEMEHHBIX, TAK U CTAPUHHBIX CPEJCTB TMTUEHBI;
TPAMOTHBIN BIOOP CPEACTB TMTUEHBI; TIOJIE3HBIE COBETHI 110 YXOAY 33 KOXKEH,
BOJIOCAMH U MOJIOCTHIO pTa. COCTaB M CBOMCTBA HEKOTOPHIX MpPENapaToB
TMTMEHUYECKOH, JIeYeOHOM U IEKOPAaTUBHON KOCMETHUKH, IPaMOTHOE MX
UCITIOJIb30BaHUE. XUMUYECKHE ITPOLIECCHI, JIEIKAIME B OCHOBE YX0/1a 32 BOJIOCAMH,
UX 3aBUBKH, YKJIAJKH, OKPACKU; MPABWIbHBIM YXOJ1 3a BOJIOCAMU, TPAMOTHOE
MCIIOJIb30BaHUE MPENApaToB sl OKPACKHU U YKIIAJKU BOJIOC, ODUEHTHPOBAHUE B UX
MHOT000pa3uu. /[e3010paHThl 1 030HOBBIN «UIUT» MIaHETHI. [lylincTeie BenecTra
B nappromMepun, KOCMETHKH, MOIOIIMX cpeacTBax. DpupHble Macia. CocTas.
Cnoxusie 23¢upsl. CocTtaB, cTrpoeHue, noxydenue. [Ipaktuka M3ydyenue cocrtaBa
JNEKOPaTUBHOM KOCMETHUKH 110 3THKeTKaM. Onpenenenue pH - cpelbl B MblUIax U
mamnyHsx. U3Bnedenne 3pupHbIX Macen U3 pacTUTENbHOTO Martepuania. [lepeunas
MsiTa, eoBoe Macio. [lonydeHne caoKHbIX 3QUPOB U3 OPraHUYECKUX
COEIMHEHUI. DTUIMeTaHar (3amnax poma). M300ytumitanat (PpyKToBBIil 3amax).

Tema 15. Xumus u muraneTa 3emurst XMMHUECKHE 2JIEMEHTHI B Onocdepe.
buoreHHbie 1 BTOPOCTETICHHBIE XUMHUYECKUE JIEMEHTHI. Makpo u
MUKpPOAJIEMEHTHI. [[pHunHbI 1 IpU3HAKK HEJOCTaTKa B OpraHU3ME YEIOBEKa
HEKOTOPBIX 3JIEMEHTOB. bruoreoxumudeckne ukibl. [kl ra3000pa3HbIX
BemecTB. Ocanounblie UK. KpyroBopot azora B 6uocdepe. Cunepanus.
Kpyrosopot yriepoaa B 6uochepe. KpyroBopot kuciopoa B ouocdepe.
[TpakTrueckast pabora «KauecTBeHHOE Ompe/IeICHUE HEKOTOPBIX TIKETBIX
METaJIJIOB B Bojie». ATMoc(depa Kak cBeTOGHIBTP. 3aCOPEHHOCTh aTMOC(hEpHI.



[TpyurHBI U3MEHEHUS IPKOCTH, IIBETa aTMOC(hEPhI, MPO3PAYHOCTH U BUTUMOCTH
atMocepbl. DKkosiorudeckue npoodiaemMbl B atMochepsl. [lapHukoBsbIil 3G dEKT.
[TapHukoBbIe Ta3bl. BropocTenenHble KOMIOHEHTHI aTMOC(hephl (YTIEKUCIbIH ras,
MeTaH, OKCUJbI a30Ta, TponocepHbIi 030H, xaopdTopyriepoasl). [locaencTBus
napHUKOBOTO A dexTa. O30HOBBIN MUT U 030HOBAS nbIpa. [{ukir o3o0Ha. [TprmanHbI
HMCTOHYCHHS 030HOBOTO IHTa. BemecTra - 3arps3auTenu Tpornochepsbl. OKCHabI
cepsl u xyopa. Kucnorasie noxan. XumMusm npoueccoB. GOTOXUMUYECKUN CMOT.
Ponp oxcnioB azora, 030Ha, yrapHOTro ra3a, yrieBoJI0pOI0B U AJIbIECTHU/IOB B
oOpazoBanuu (poroxumuueckoro cmora. [Ipaktuka M3yueHre KUCIOTHOCTH
ocazikoB VcciienoBanue Bo3lyxa Ha Co/IepKaHue TBEPAbIX MpUMecel (BU3yallbHO
U TIPY MIOMOIIM MUKpockomna). JlebuuT npecHor BOJIbl Ha MJIaHeTe. 3arpsa3HeHue
BOJIbl. KOHIIEHTpHPOBaHNE TOKCUKAHTOB MO OMOJIOTMYECKUM LIETIOYKAM.
[IpenensHO HOMYyCTUMBIE KOHIIEHTpAIMU BellecTB B Bojie. O030p 3HaueHuit [1/IK
1o HanOosiee onacHbIM BemiecTBaM. Ctounble BoAbl. [lepBuuHas, BTopuyHas u
TpeTuyHas 00paboTKa CTOUYHBIX BOJ. XUMUUYECKHUE CIIOCOOBI yAaIeHUs
3arpsi3HeHUN (COpOLMs, HEUTpau3aIus, KOaryJsius, CTEpUIN3aIs, YKCTPAKIIHS,
AIEKTPOXUMUYECKUE CITOCOOBI). CUHTETUUECKUE TTOBEPXHOCTHO-aKTUBHBIE
BEII[ECTBA KaK 3arpsi3HUTENHU TUIpocdepbl. ICTOUHUKHN THOKCUHOBOTO
3arpsAsHeHus Boabl. OrnpeneneHue coaepkaHusi HOHOB BOJOpoia B Boje: pH-
(dakTop BoAbI (McciieqoBaHus POO BOBI C TOMOILBIO OyMaXKHBIX UHIUKATOPOB).
«OmnpexaeneHne aMMHaKa 1 KIOHOB aMMOHHUS B BOJI€». DKOJIOTHYECKHUE TPOOTIEMBI
mutocdepsl. [lectuumapl. MHCEKTULIU B, Te€pOULIUIBI, YHTUIUbI, POACHTUIINUIBI,
HEMaTOLHUIbl, akapuuuabl. KoMIuiekcHas cucrema 3amuTthl pacreHuid. Hutpatel u
HUTPUTHI. MIX BIUsIHUE HA OpraHu3M 4desioBeka. «OnpeaeneHne OTHOCUTEIbLHOTO
KOJINYECTBA HUTPATOB B OUBEY». «ONpeiesIeHHE TSHKEIbIX METAJJIOB B ITOYBE
(MOHOB MeIU ABYXBAJIEHTHOM, CBUHIIA)». DKOJIOTMUYECKUIT MOHUTOPHUHT. 3a1auu
HKOJIOTUYECKOTO MOHUTOPUHTA. XUMHUUECKHE U OMOJIOTUYECKUE METO bl aHAIN3A.
buonnnukanus. @uronHaukanys. XuMHUYECKUE METOIbI KOHTPOJIS. «OLEeHKa
3arpsI3HEHUS BO3/1yXa MO COCTOSIHUIO XBOU COCHBDY. METOIbI MOHUTOPUHTA
BO3AYILIHOM cpefbl. «OLEeHKa 3arpsA3HEHUs BO3/IyXa MO COCTOSIHUIO XBOU COCHBD.
«OmnpezaeneHre YUCTOTHI BO3AyXa IO JHUIIaitHUKaM». « CHET - HHAUKATOP YUCTOTHI
BO3AyXxa». «OnpenesneHne 3anbUIEHHOCTH BO3ayXxay. « OlleHKa YACTOThI
aTMOC(EPHOTO BO3/IyXa MO BEIMYMHE aBTOTPAHCIIOPTHON HArpy3Ku». MeToabl
MOHHUTOPHUHTA BO3IYITHOM Cpeibl. «PacTeHUs - MHAMKATOPHI TUIOI0OPOIUS TIOUYB.
«PacTeHust - ”HAMKATOPhI KUCJIOTHOCTH MOUBY. «PacTeHus - MHAUKATOPHI BOAHOTO
pexnmMa nous». «OpraHoJIENTHYECKNE MMOKA3aTENN BOJB. « KeCTKOCTh BOIBI».
MeToabl MOHUTOPUHTA BOJIHOM cpelbl. «lccienoBanue BOJOIIPOBOAHON BOIBIY.



Tema 16. HayuHo- ncciienoBaTenbCcKas MPOEKTHAS AESTENbHOCTh Teopus.
[Tonsitue mpoekrta. Tunbl IPOEKTOB, OCHOBHBIE 3TAIIbI BHIITOJIHEHUS IPOEKTA.
Kputepun onieHnBaHNs BBIIOJHEHUS U 3alllUThI TPOeKTOB. Co31aHKe MPOEKTa
OCYILECTBIISETCS MO CIEAYIOMUM dTanam: - OnpeneiaeHue npooiemsl; -
Axrtyanuzanus Tem; - Beibop o0bekta nzydenus; - [locranoBka 1ienu u 3agad; -
[Ton6op matepuana; - Beibop MetonoB uccinenoanus; - [IpoBenenue
IKCIIEPUMEHTAIBHON paboThl; - OdopmiieHne padoThl; - 3aluTa IpoeKTa,
IIpEACTaBIICHUE pe3ysbTaToB. [IpakTrka BelnogHeHne npoeKkToB ¢
UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX TEXHOJIOTUH. 3aluTa MPOEKTOB. 2

2.3. ®opMBI KOHTPOJIA U aTTecTanuu oOyJaroruxcs J{s oTciexxuBanus
Pe3yAbTaTUBHOCTH 00pa30BaTEIBLHOTO Mpolecca Mo MporpaMMe « XuMus B KU3HU
YEJI0BEKa» MCHOJIb3YIOTCS CIEAYIOLIME BUIbI KOHTPOJIA: - IPEABAPUTEIbHBIN
KOHTPOJIb (TIpOBEpKA 3HAHUM yUalUXCsl HA Ha4aJIbHOM 3Tare OCBOCHUS
[Iporpammsl) - BXOJIHOE TECTUPOBAHUE; - TEKYIINI KOHTPOJIb (B TEUEHUE BCETO
CpOKa peajn3aliy NporpamMMbl); - UTOTOBBIA KOHTPOJIb (3aKJIFOYUTEIbHAS
MpOBEpKA 3HAHUM, YMEHHI, HABBIKOB 10 UTOraM peanuzanuu [Iporpammet).
dopMbI aTTECTAIIMU - CAMOCTOSITEIbHAS pab0Ta; - TECTUPOBAHUE; - TBOPUECKUE
OTYETHI; - YYACTHUE B TBOPUYECKUX KOHKYPCAX U MPEIMETHON OJIUMIIUALE 110 XUMUHU;
- IPE3EHTAlMs U 3a1uTa MPoeKTa. TeKyui KOHTpoIib: PopMaMu KOHTPOJIA
yCBOEHUS yueOHOTo MaTepuaia [IporpaMmbl SBIISIFOTCS OTYETHI IO MPAKTUYECKUM
paboTtaM, TBOpUECKHE paOOThl, BEICTYIIJICHUSI HA CEMUHApaXx, CO3/JaHue
Mpe3eHTaIUu 1o TeMe U T. A. OOyuaromuecs: BHITIOTHSAIOT 3aJJaHUsI B
VMHIMBUIYyaJIbHOM TEMIIE, COTPYIHUYAs C MeAaroroM. BeImoHeHe TpOEKTOB
CO3/aeT CUTYalUIO, TO3BOJISIONIYIO PEATN30BaTh TBOPUECKHUE CHIIbI, 00ECTICUHTh
BBIPAOOTKY JIMUHOCTHOTO 3HAHUS, COOCTBEHHOTO MHEHUSI, CBOETO CTHIIS
nesTeabHOoCTH. BriTtoueHne o0y4aroniuxcs B peaJbHyr TBOPUECKYIO
JeSATEeIbHOCTD, MPUBJIEKAIOIIYI0O HOBU3HON 1 HEOOBIYHOCTBIO ABJISIETCS] CTUMYJIOM
pa3BUTHS MO3HABATEIHLHOTO HHTEpeca. OHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH
BBISBJISTH MTPOOJIEMbI U pa3peliaTh BO3HUKAIONIUE MpoTuBopeuns. [1o okoHuanuu
KaXJ0i TEMbI POBOJUTCS UTOTOBOE 3aHITUE B BUJIE TEMATHUYECKOTO
TecTupoBanusi. IToropas arrectanusi npeayCcMaTpUBAET BHITIOJHEHUE
WHIUBUYAJBHOTO MpoeKTa. 3.0praHn3alluOHHO-TIEIarOrMYECKUE YCIOBUS
peanmu3zaunu [Iporpammsl.

1.1. YuebGHo-metoauueckoe odecneuenue [Iporpammsl MeTonuka oOydeHus 1mno
nporpaMmme «XUMHUs B OBITY» COCTOUT U3 COUETAHUS JEKIIUOHHOTO U3JI0KECHHUS
TEOPETUYECKOr0 MaTepuasa ¢ HarJiaJHbIM [TOKa30M WILTIOCTPUPYIOIIETO
MaTepuasa 1 MPUEeMOB PelIeHuUs MpakTUYecKuX 3aaa4d. OOydaromuecs 3aKperisoT
MOJTy4YEHHBIEC 3HAHUS ITyTEM CaMOCTOSTEIBHOTO BHIMOTHEHUS TPAKTUYECKUX



pa60T. I[J'I?I pa3BUTHUA TBOPYCCKOT'O XUMHUYICCKOI'O MBIIIJICHUA 1 HABBIKOB
QHAJIMTUYECKOU ACATCIIBHOCTH II€Aaror mMpoBOAUT CEMHUHAPLI, 3aHATHS 110
MMPE3CHTAIHU TBOPUYCCKUX U IIPAKTHUUICCKHUX pa60T, MO3I'OBBIC IITYPMEI,
HHTCIJICKTYAJIbHBIC UT'PBI.

1.2. MarepuansHo-TexHU4Yeckoe obecrieuenue [Iporpammel OprannzanvoHHbIe
YCIJIOBUSI, MIO3BOJISIONINE PEATU30BaTh COIEPKAHUE JTOMOJTHUTEIbHON
o0pa3oBaTeabLHON MPOTPaMMBI «XHMHUS B OBITY» MPEANOIAratoT HATHINE: -
MOMEIICHHS, YKOMIUIEKTOBAHHOTO CTaHIAPTHBIM YI€OHBIM 000pyI0BaHUEM U
Mebenbio (A0CKa, MapThl, CTYJbS, MKa(bl, JIEKTPOoOOECTIeueHIE, BHITSHKHOM IIKad,
PAKOBHHA C XOJIOAHOW BOJOMPOBOJHOM BOIOM). - HEOOXOUMBIX JJISI
HKCIIEPUMEHTOB 000PYIOBAHUS U PEAKTUBOB. - MYJbTUMEIUUHOTO 000PYI0BaAHUS
(koMIIBIOTEP, HOYTOYK, MPOEKTOP, (PIIAIII- KapThl, DKpaH, CPeACTBA
TEJICKOMMYHUKAIIUU (JIOKAJIbHBIEC TKOJIBHBIE CETH, BBIXOJ B MHTEPHET).
Junaktuyeckoe oOecrieueHue mpeinoiaraeT HajJuuue TeKCTOB Pa3HOYPOBHEBBIX
3aIaHUH, TEMATUUECKUX TECTOB MO KAXKIOMY pa3Aeily TEMbl, UHCTPYKIIUI JJIsI
BBITIOJTHEHUS MPAKTUYECKUX PA0O0T, TAOIUIIBI XUMUYECKUX 3J1IeMeHTOB J[. 1.
MenneneeBa, TabJIUIIBI PACTBOPUMOCTH OCHOBAHUM, KUCIIOT, COJIEH.

1.3. KagpoBoe obecnieuenue [Iporpammel. [lenaror, peanusyromuii [Iporpammy
JIOJKEH UMETh BBICIIIEE UITH cpeiHee MPodeCCUOHAIBHOE 00pa30BaHKE B
COOTBETCTBYIOIIIEM HaIlPaBJICHUH U JIa0OPaHT, 00ECTICUNBAIOIIHI €€
MPAKTUYECKYIO YaCTh

. 4 Jluteparypa 1. Anmuk6epona JL.YO., H.C. Pykk. Ilone3nas xumus. - M.: Jlpoda,
2005. 2. Apramonona W.I"., Caraiinaunas B.B. [Ipaktuueckue paboTsI C
UCCJIEIOBAHUEM JIEKAPCTBEHHBIX MPEMAPATOB U CPENICTB OBITOBOM XUMUU. XUMUS
B mikose, 2002, Ne 9, c. 73-76. 3. Apremenko A.W. Y auBuTenbHbIN MUp
opranudeckoit xumuu. - M.: JIpoda, 2005 4. [IBopkuH, JI.U. CtpoutenbHbie
MUHEpaibHbIE BsDKyLIMEe MaTepuaisl. - M.: Undpalluxenepus, 2011. - 544 c. 5.
Henucosa B.H. [lom 6e3 xumuu. - M.: Punon Knaccuk, 2014 r.- 256 c. 6. EropoB
A.C., UBanuenko H.M., llankas K.I1. Xumusa BayTpu Hac. - Poctos-Ha- JloHy:
®enukc, 2004 7. Jlenockass E.M. MeTamibl B OpraHu3Me 4ejioBeKa. XUMHUs B
mkoiie, 2005, Ne 3, c. 44 47. 8. MakapoBa H.A. Baneonorus u opranuueckas
xumusl. - M.: "OBepectXumusa'"1997 9. Makapos K.A. Xumus u MmenunuHa. M.:
[Tpoceemenne, 1981 10. Mup xumuu. CI16, M.: M-Okcnpecc, 1995 11.
HoBommuckueit M.1., Hopommnckas H.C. Xumus 10. - M.: Pycckoe cnoBo,
2008r. 12. HoBomuuckuein .M., HoBommuckas H.C., Xumus 11. - M.: Pycckoe
cioBo, 2008r. 13. ITonos, B. A. MHoronvkas XuMus KH. Jj1s ydamuxcs / B. A.
ITomos, A. C. Cemenos, I'. JI. Xapmammnosud - M.: IIpocsemenue, -1992. -159 ¢



14. Cxygnosa JI.I'. Dxonorus >Kuiuila u 310poBbs uenoBeka. Xumust (/1
«IlepBoe centadps»), 2009, Nel12, 15, 19 15. Cxypuxun .M., HeuaeB A.I1. Bcé€ o
MUIIE C TOUYKU 3peHUs XUMUKa. - M.: Beicur. mk. 1991. -288 c: 16. [lIupmunna
H.B.Xumus: npoekTHas IesTeabHOCTh.- Bonrorpan: «Yuutens, 2007 17.
[Tynsakosckuit I'.M.Bce o numie ¢ TOUYKu 3peHnst XUMUKA. XUMUS B IIKOJIE,
2001,Ne3 18. yctoB C.b. lllycrosa JI.B. XuMuueckue 0CHOBBI 3KOJIOTHUHU.
Mocksa «IIpocsmenne»,1995 roa 19. Dxonorudyeckoe cOCTOSIHUE TEPPUTOPUN
Poccun. YueGnoe nmocobue/ mox pexn. Ymaxona C.A., Kana S.I'.- M: nieatp
«Axanemus», 2001 20. DnekTUBHBINA Kypc. XUMUS U OXpaHa OKPYKAIOIIEN CPEBL.
10 knacc/Coct U.H.bananosa- Bonrorpang: AT «Kopudeit», 2005 21. FOpuna
A.A.» «9nekTuBHBIE Kypchl. XuMUs 111 8-9 kinaccoB» M: U31aTEIbCTBO
«dpoda»,2006 r



