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1. llosicHuTENLHAA 3aIIHCKA

1.1. AkTyanbHOCTb M 0COGEHHOCTD IPOrPAMMBI

Cucrema o61iero o0pa3oBaHus He BCerja MOXeT 00eCeunTh 00y4JaroXcs TaKUM YPOBHEM
o0pa3oBaHus, KOTOPBIH OYIET JOCTAaTOUEH JJIs pealu3aliy UX CIOCOOHOCTEH B BRIOpaHHOH chepe
nearesnpHocTH. [Iporpamma «Xumust B 6bITy» (#asnee - [Iporpamma) HanpaBjieHa Ha pa3BUTHE U
(dhopmMupoBaHue y 00y4JarOUINXCs EJIOCTHOTO MPECTaBIeHUs 00 OKPYKAIOIINX BEIIeCTBaX Ha
OCHOBE TOJIy4E€HHBIX XMMUYECKUX 3HaHul. B xoze peanusanuu IIporpammel, oOyuaromuecs
COBEPIICHCTBYIOT CBOM YMEHHSI M HABBIKU B PEIICHUH MPAKTUYCCKUX 33]1a4, YTO CIIOCOOCTBYET
Pa3BUTHIO Y HUX JIOTHYECKOTO M DKOJIOIMYECKOTr0 MBIIICHUs. Ha mpumepe Xumuu, yqammecs
MOJYYa0T MPEACTABICHUS O METOaX MMO3HAHMS, XapaKTEePHBIX JIJIsl €CTECTBEHHBIX HAYK
(9KCTIEpUMEHTAIILHOM U TEOPETUYECKOM)

[Ipenycmotpennas [Iporpammoii peanu3aiusi MEXITPEAMETHBIX CBS3€H TO3BOIUT 00YJIarOIIUMCS
OCYIIECTBUTh HMHTEIPAIIMIO UMEIOIIIMXCS MPEJICTABIICHHI B IIEJIOCTHYIO KAPTHHY MUPA, a
MPAKTUYECKUE 3aHSITUS U IPOCKTHAS JACATEIIbHOCTh COBEPIIICHCTBOBATh YMEHHSI U HABBIKH,
HEOOXOMMBIE IS TPOBENICHUS HCCIICIOBAHUS, CONIOCTABICHUS (DAKTOB, aHATHM3a OIYYSHHBIX
pe3ynbTaToB, paboThI C MPUOOPAMH U PEaKTHBAMH.

Bnanenvie 3HaHUSMH O XMMHUYECKUX BEIIECTBAX MOT'YT 00OECIICUUTh IPAMOTHOE OTHOIICHUE K
MIPUPOJIE ¥ K COOCTBEHHOMY 3JIOPOBBIO O€3 HaHeceHus yiiepoa. [10aTomy 3HaHHE BO3MOXKHBIX
TIOCJIEICTBHI BO3JCUCTBHS PA3IMYHOrO POJja XUMHUECKHX COCAMHEHNH Ha OPraHu3M YelloBeKa
CTQHOBHTCSI HEOOXOJJMMBIM HE TOJIBKO JUISl Bpade, HO U JUTsl KayKIO0r0 YeIOBeKa.

3HaHUs, MOJyYaeMbIe B IIIKOJIE 10 XMMUHU, BO3MOYKHO U HEOOXOUMO IPaMOTHO TIPUMEHSITh U B
MOBCEHEBHOM kM3HHU. [103HaBast OCHOBOIOJIAraloINe 3aKOHBI XMMUH, 00YJaIOIINecs: 3HAaKOMSTCS C
COCTaBOM M CBOWCTBAMHM PA3JIUYHBIX XUMHUECKHX BEILECTB, KAK €CTECTBCHHBIM 00pa3omM
MPUCYTCTBYIOIINE B YEIIOBEUYECKOM OPraHU3ME, TaK U MPU HE3aBUCUMOM BHEIIIHEM BO3/ICHCTBUU.
[IKOTpHUKH Y3HAIOT, KAK IMEHHO 3TH BEIIECTBA BIUSIOT Ha MPOLIECCHI )KU3HEIEATETbHOCTH
OpraHu3Ma U Ha caMmy JKHU3Hb YEJIOBEKa - YTO MOJIE3HO M B KAKMX KOJMYECTBAX, & YTO MOXKET
OKa3bIBaTh OTPHIIATEIIHOE BINSHUE.

DKOMIOTHYECKHUE 3a/1a4i: aHAJIN3 U3MEHEHHUH B OKpY’KaroIlel cpesie U OpraHu3aIis CBOETO BIUSHUS
Ha CUTYyaIrwuro, popMupoBaHue OEPEKHOTO OTHOMICHUS K TIPHPO/IE.

dusnueckue 3a1a4un: n3ydeHue (pU3nIecKnx CBOMCTB BEIIECTB, (pr3nUecKre MeTOIbl aHATN3a
BEIIECTBA.

HcTopuyeckune 3a1a41: UCTOPUIECKUE CBEICHHS O BIUSHUN XMUMHUH HA )KU3HB YEJIOBEKa.
Buonoruueckue 3agaun: U3y4eHne XUMHUECKOTO COCTaBa 00bEKTOB KUBOW MIPUPOJIBI.

Conepxanue [IporpaMmbl 3HAKOMUT O0YYAIOIIMXCS C XapaKTEPUCTUKON BEIIECTB, OKPYKAIOIINX HAC
B OBITY: BOZIa, TIOBApEHHAsI COJIb, MTUIIIEBAsl COAA, C BELIECTBAMH, U3 KOTOPBIX CIENaHbI MIOCY/a,
CIIMYKH, KapaHJali, Oymara, CTpOMTEIbHbIE MaTepHalIbl, aBTOMOOUIIbHAS TEXHUKA, JIEKAPCTBA U T.II.
Takue Temsl kak: «Boma», «IloBapeHnas conby, «Cninuku», «bymara» 1aroT BO3MOKHOCTb
aKTyaJIM3alUH SKOJIIOTHYECKUX 3HAaHUH o0y4aromuxcs. [IpakTiHueckue 3aHATHs CIOCOOCTBYIOT
(OpMHUPOBAaHUIO CTICUATEHBIX YMEHUI U HABBIKOB pa0OTHI C BEIIECTBAMHU M 000PYIOBAHUEM.
ITpoexTHbIe pabOTHI, TEMaTHKa KOTOPBIX puBOoAUTCS B [Iporpamme, mo3BoasT chopMHpOBATh y
00yJaroImMXxcsi YMEHHE CaMOCTOSITEIBHO MPHOOPETATh M MPUMEHSAThH 3HAHUS, a TAK)KE PA3BUBAIOT UX
TBOPYECKUE CIIOCOOHOCTH.

1.2. llexaroruyeckas nejnecoodpasuocts Ilporpammel

[Menarornyeckas nenecoodpasHocTs [IporpaMMebl 3aKII04aeTCS B TOM, YTO B IIPOLIECCEe OOyUSHHS
CO3JIAI0TCS YCIOBUS K (POPMUPOBAHHIO Y OOYUaIOUIMXCS LETOCTHOM KapTUHBI MUPA, BOCIIUTAHHIO
JOIeH TBOPYECKUX M KOHCTPYKTUBHO MBICIISIIINX, TOTOBBIX K PEIICHUIO HECTaHJAPTHBIX
KU3HEHHBIX 3a/1a4. Ha 3ansaTusx no [Iporpamme ¢popmupyrorest yMeHust 6€301macHoro oopalieHus ¢
BEIlIeC-TBAMH, HCIIOIb3yEMBIMH B ITOBCETHEBHOM KM3HH, 3aKJIa/IbIBAIOTCSI HOPMBI 3J0POBOr0 00pasa
KHU3HH. 3HAKOMCTBO O0YYArOIIUXCsl C XUMUYECKUMH BEIIECTBAMH, U3 KOTOPBIX COCTOUT
OKPYXXArOIIUH MUP, MO3BOJISIET PACKPHITh BAXKHEHIIINE B3aMMOCBSI3U YEIIOBEKA U BEILIECTB B CPeJIe
€ro oOMTaHuUs.

1.3. OrinunresasHbie ocodenHocTn [lporpammsi.

[TporpamMma MMeeT MPHUKIAAHYIO HAIPABICHHOCTh U CIY)KUT JUTS YIOBJICTBOPECHUS
WHIMBUYaIbHOTO HHTEpeca 00YJaIONIMXCsl K U3YUYEHUIO ¥ TPUMEHEHHIO 3HAHUI 10 XUMUH B



noBceAHEBHOM xu3HU. B [Iporpamme craBuTcs 3a1a4a HEOOXOAUMOCTH 00ECIIEUYUTh XMMHUYECKYO
IPaMOTHOCTb B HaIlPaBJICHUU COXPAaHEHUS 3/J0POBbS, KaK 3aJI0ra yCIEITHOCTH YeI0BEKa B KU3HU;
JlaeTCsl MOHSTHE O JIEKApPCTBEHHBIX BEIIECTBAX M MEXaHU3MaX WX JIEHCTBUS Ha OpPraHU3M YeIOBeKa.
Coneprxanue [IporpaMmbl onpeiensieTcsi ¢ y4eTOM BO3PACTHBIX 0COOCHHOCTEH 00yUaromnXCs U UX
MHTEPECOB B 00JIACTH MMO3HAHUS MHPA, K CAMOMY cebe, KU3HU B LIEJIOM, a TAK)KE C YUeTOM
TICUXOJIOT O-TIeIar OTMUECKUX 3aKOHOMEPHOCTEH 00ydeHus u (OpMUPOBAHUS €CTECTBEHHOHAYYHBIX
3HAHUU ¥ BUOB TI03HABATEIHHOM AeaTenbHOCTH. Oco0oe BHUMaHKE yaensieTcs (popMUpOBAHUIO
9KOJIOTUYECKUX 3HAHUN 00yUYaOLIXCA.

1.4. Heas u 3aga4u IIporpamMmmsl

Heab: hopmupoBanue y o0ydaronmxcs rirydoKoro 1 yCTOHYMBOI0 HHTEpeca K MUPY BEIIECTB U
XUMHYECKUX MPEeBpaIlieHUH, MIPHOOpeTeHHEe HEeOOXOJUMBIX MPAKTUIECKIX YMEHUN U HABBIKOB
MIPOBEJICHHSI SKCTIEPUMEHTOB.

3agaumn:

Ooyuarmmue:

- pacuIMpeHne Kpyroopa o0yJaroImuxcs;

- MIOBBIIIICHUE WX UHTEPECA K XUMHUH U Pa3BUTHE BHYTPEHHEH MOTHBAIIMHU YICHUS Yepe3
(dhopMupOBaHUE MPEACTABICHUI O COCTaBE U CBOMCTBaX XMMHUYECKUX BEIIECTB M MAaTEPUAJIOB,
OKPYKAIOIIMX YEJIOBEKA B TTIOBCETHEBHOW KU3HU U MEITUITNHE;

- pacuMpeHue 1 yriyojaeHne 3HaHUi 00yJaronIuXcs O PO XUMHUYECKHIX JIEMEHTOB U UX
COCJIMHEHHH B KU3HEACATEIHLHOCTH OpTraHN3Ma, O BAXKHEHIITNX XUMUIECKUX TPEBPAIICHUSX,
JIeKaNIMX B OCHOBE METa00IM3Ma, O IPUMEHEHUHN B METUIIMHE HEKOTOPHIX HEOPTAHUYECKUX U
OpPTaHWYECKHNX BEIIECTB;

- pacmiMpenue u yriyOjaeHne 3HaHUH 00yJaroNIiXCs 10 OBJIAICHUI0 OCHOBAaMH METOJIOB TTO3HAHUS,
XapaKTEePHBIX /U ECTECTBEHHBIX HAayK (HAOII0IeHUE, CpaBHEHHE, SKCIIEPUMEHT, H3MEPEHNE);

- MOJTOTOBKA 00YYAIOIINXCS, OpPUEHTHPOBAHHBIX HA XUMHUECKHH MPOPHIIE 00y4eHUs, K YCBOCHHIO
MaTepHasa MOBBIIIEHHOTO YPOBHS CIOKHOCTHU 10 XUMHH.

PaspuBaromme:

- (hopmHpoBaHNE CTIEUATBFHBIX YMEHUH U HABBIKOB Pa0OThHI C XUMHUECKIMHU BEIIECTBAMU U
MaTepHagaMy B ObITY U UCIIOJIb30BAHMS ITOJYYCHHBIX 3HAHUN HA IPAKTUKE;

- pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH M YMEHHUH yJaIlluXcs CaMOCTOSTEIbHO IPHOOpPETATh 1
NPUMEHSTH 3HAHUS Ha TPAKTHKE.

BocnuraTtenbHble:- BOCIUTAHHE YKOJIOTMYECKON TPAMOTHOCTH M XMMUYECKOH KYJIbTYpBI IPU
0OpallleHNH C BEIIECTBAMH;

- BOCIIMTaHHE IMOIMOHATIHLHO- IEHHOCTHOT O OTHOIIEHUS K OKPY’KaIOIIEMy MHUDY;

- OpHEHTAIIMS Ha BBIOOP XHMHKO-OMOJIOTMYECKOTO TTPOQHIIS.

1.5. Agpecat [IporpamMmmel

[Tporpamma akTyanbpHa it odydaromuxcs 8-9 kmaccos (15-16 nmet). Ha o0ydenwne mo [Iporpamme
MPUHUMAIOTCS BCE JKeJaloIIne, UMeroIre 0a30Bble 3HAHUS 110 XUMUH.

OO1mee komu4ecTBO aeTei B rpymme: 15-20 yenosex.

1.6. ®opMbl U pexuM 3aHATHI. DOPMBI OPraHU3ANUN YIeOHOT0 3aHATHS

- JIGKIIMOHHO-CEMHHAPCKOE 3aHSTHE;

- IPaKTUYECKOE 3aHATHUE;

- KoH(epeHIIHs,

- urpa.

®opMbI OpraHu3anuu 00pa3oBaTeIbHOT0 NMPOIecca - TPYNIOBAsi, UHIAUBHyaIbHAas.
Conepxanue [Iporpammsl mpearonaraeT pa3sHooOpa3Hble BUbI IESTEILHOCTH 00yYarOIIUXCs:
Oeceibl, AUCKYCCHUH, PAKTHYECKHE U JTAOOpaTOPHbIE PadOThI, CAMOCTOSITEIbHBIE TPOSKTHBIE Pa0OTHI
C UCIOJIB30BAaHUEM PA3ITUYHBIX HCTOYHHKOB MH(OPMAIIH.

I'pynnosasa (Gecena BpucTHYECKas, 3aIIMTa IPOEKTOB, JJAOOPATOPHOE 3aHATUE, JICKIIHS,
OJIMMITHA/IA, OTKPBITOE 3aHITHE, IPAKTUYECKOE 3aHATHE, IPE3EHTALUs, CEMUHAD).
Hnoueuodyanvnasa (HabnrogeHue, oTpab0TKa HaBBIKOB PELICHMs MPAKTUYECKUX 3a7ay).
JlexkmoHHO-ceMuHapcKast popma mpoBeeHUs Y4eOHbIX 3aHATUN MO3BOJSET PACIIUPUTh U YIIIYOUTh
3HAHUS O XUMHYECKUX BEIECTBAX, IPUMEHSEMBIX B ObITY, CTPOUTENBCTBE, MEAULIUHE U T.[.
CeMuHapbl CIOCOOCTBYIOT MOBBILIEHUIO YPOBHS CAMOCTOSTENIbHOCTH 00YUYaIOLIUXCS B YCBOSHUHU
MaTepu-ajia ¥ Mpu padoTe ¢ TOMOJIHUTEIbHBIMU UCTOYHUKAaMHU HHPOpManuu. [IpakTuueckue 3aHATHS



CIOCOOCTBYIOT ()OPMHUPOBAHUIO CHIEHUAIBHBIX YMEHUI U HABBIKOB PAOOTHI ¢ XUMUYECKUMHU
BeIlleCTBa-MHU U 00opyaoBaHueM. Co3laHne MPOSKTHHIX padoT 1Mo OTAEIbHBIM TeMaM IIporpamMMel
MO3BOJISIFOT Pa3BUThH TBOPUECKUE CIIOCOOHOCTH, CHOPMHUPOBATH y 00YYAIOIIUXCS YMEHUS
CaMOCTOSITEIbHO NIPHOOpeTaTh 3HaHus. MHTerpanus: nporpamma yriryosser 3HaHus 1o 61oJ1oruy,
XMMHH, KOJIOTHH, METUIMHBI, IICUXO0J0ru. ITOroM ycBOeHHUs MPOrpaMMBl SIBIISIETCS 3alUTa
IIPOEKTA.

Pexum 3ansaTuii: 1 pa3 B Henemo 1o 1 gacy.

1.7. Cpoxk peanu3zauuu IIporpammel.  Cpok peanusanuu nporpammsl - 1 rogu.

OOu1ee KOIMYECTBO Y4eOHBIX YACOB, 3aIIJIAHNPOBAHHBIX HA BeCh NepHoja 00ydyeHus: 32 yaca.
1.8.1l1anupyembie pe3yabTaTthl 0ocBoeHus IIporpammsl.

O0Opa3zoBaTeIbHBIC Pe3Y/IbTATHI:

ITocne 3aBepmenus o0yuyenus no IIporpamme obydatomiuecs OyayT 3HaTh:

- COCTaB, CBOMCTBA, 00JIACTH MPUMEHEHHs Hanbosee paclpoCTpaHEHHBIX BEIIECTB M MAaTEpHAIIOB U
YMETb IPUMEHSTh UX 10 Ha3HAYEHUIO, COOII0/1as IMpaBuiia 6€301MacHOro 00palleHus ¢ HUMH;

- POJIb XMUMUYECKHX JIEMEHTOB M X COSITMHEHUH B )KU3HENIESITEIbHOCTH OpPraHNu3Ma;

- BOKHEHIINE XUMUYECKHUE NTPEBPAILEHHS, JeXKall[e B OCHOBE METab0JIN3Ma;

- HEKOTOpbIE HEOPTaHWYECKUE U OPTaHUYECKHE BEeIIECTBA, IPUMEHSIEMbIE B MEAUIIIHE.

ITocne 3aBepmenus o0y4yenus no [Iporpamme obyuatomuecs: Oy1yT yMeTh:

- COCTABJIATH CXEMbI KPYTOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB B IIPHPO/IE, 00OCHOBBIBATH POJIb KAXKIOT0
B COXPaHEHUH MMPHPOIHOTO PABHOBECHS, aHAIN3UPOBATH IIPHYUHBI U ITOCIIEACTBHS €r0 HapyIICHNS;
-IIPOBOJINTH XMMHUYECKHI SKCIIEPUMEHT 110 OOHAPYKEHNIO KAaTHOHOB M aHHOHOB B PAaCTBOpaXx;
-co0OIr0IaTh MpaBuiIa 0€30MacCHOCTH TTPH 0OpAIIEHNH C JIGKAPCTBEHHBIMHU BEIIECTBAMHU M CPEICTBAMU
OBITOBOM XHMUU;

-COCTaBJIATh OTYET O MPOJICIIAHHOM KCIIEPUMEHTE; IPUMEHSThH BEIIECTBA 10 HA3HAUYEHHIO;
-pemaTh 3aa4u pa3IMYHON CTENeHN CIIOKHOCTH: KaK TUIIOBbIE, TAK U KOMILJICKCHBIE;

-pa3BUBaTh COOCTBEHHYIO HHUIIMATUBY M [TO3HABATEIBHYIO aKTUBHOCTH IPH PEIICHUH PA3TUIHBIX
BOIIPOCOB U MPOOJIEM B XUMHH.

JI71i MOHUTOPHHTA Pe3yabTaTUBHOCTH 00Opa3oBaTenbHOro npouecca no [Iporpamme «Xumus B
OBITY» HCIIONB3YIOTCS CIEAYIOINE BUIbI KOHTPOJIS:

* IpeaBapUTENbHBINA KOHTPOJIb (ITPOBEpKA 3HAHUN yJaIIUXCsl Ha HAYaIbHOM JTare OCBOCHHUS
[TporpaMMmsI) - BXOZHOE TECTUPOBAHUE,

* TEKYIIUH KOHTPOJb (B TE€YEHUE BCETO CpoKa peanuszanuu [IporpamMmel);

* UTOTOBBI KOHTPOJIb (3aKJIIOYUTEIbHAS IPOBEPKA 3HAHH, YMEHUH, HABBIKOB 10 HTOTaM
peanuzanuu [Iporpammer).

Hanpasiennocts [Iporpammbl: EcTecTBeHHOHay4YHas

Yposens IIporpammebl: ba3oBbri

2. Copnepsxanue IlporpamMmbl
2.1. Yue6Hblii (TeMaTHYeCKHIi) IIaH

Ne | HazBanmue pa3nena Kosm4yecTBO 4acos ®opma arrecranum/
KOHTPOJIsI
Bcero Teopusi | mpakTuka
1 HcTopus B3aMMOOTHOILIEHHU I 2 1 1 Bxoxnoe
YeJIOBEKa M MPUPOJIBI TECTHPOBAHHE
2 CBolicTBa BELIECTB 4 2 2 TECTHUPOBaHKE/ OTYET 110
MPAKTHYECKOKN paboTe
3 [Touemy u Kak MpoTeKarOT 2 2 1 TECTUPOBaHKE/ OTYET TIO
XUMHYCCKHEC PEAKINH MPAKTHYECKOKN padboTe
4 Bona 2 1 1 TECTHUPOBaHKE/ OTYET 110
MPAKTHYECKOM paboTe
5 YucThle BENIECTBA K CMECHU B 2 1 1 TECTUPOBaHKE/ OTYET 110
JKU3HH Y€I0BEKa MPAKTHYECKOMN padboTe
6 [ToBapeHHas conb U caxap 2 0 2 TECTHUPOBaHKE/ OTYET 110
MPaKTHYECKOM paboTe




7 XuMus MU 3 1 2 TECTUPOBaHHUE/ OTYET MO
MPaKTHYECKOI paboTe
8 Cnuuku 2 1 1 TECTUPOBaHHUE/ OTYET 1O
MPAKTHYECKOM paboTe
9 bymara 2 1 1 TECTHUpPOBaHHE/ OTYET MO
IIPAaKTUYECKON padbore
10 1 1 0 TECTUPOBaHHE/ OTYET IO
XUMUS U CTPOUTENBCTBO MPAKTHYECKOi paboTe
11 2 1 1 TECTUPOBaHHE/ OTYET IO
XUMHAA 1 MEIULIMHA HpaKTH‘IeCKOﬁ pa60Te
12 1 1 0 TECTUPOBAHHE/ OTYET IO
XumMus u TPaHCIIOPT HpaKTHqCCKOﬁ pa60Te
13 2 1 1 TECTUPOBAHHE/ OTYET IO
XHUMHS 1 YUCTOTA B JOME NPAKTHYECKON pabore
14 2 1 1 TECTUPOBAHHE/ OTYET IO
XuUMHST 1 KOCMETUYECKHE MPAKTHYECKOI padore
cpeacTsa
15 3 1 2 TECTUPOBAHKE/ OTYET IO
Hay4uno-uccnenoBarensckas MPAKTHYECKOI padore
IIpoekTHas AEATETHHOCTH
32 16 16
3ammra npoexTa

2.2. Conepxanue [Iporpammel

Beenenue

OO6mue nmpaBuia paboThl B XUMUYECKOH T1abopaTopuu. TexHnKka 0€30macHOCTH P padboTe B
XUMUYecKoii 1aboparopuu. Oka3aHue nepBoil MOMOIIN IPU HECYACTHBIX cirydasx. [IpaBuia paboTsl
C KHCJIOTaMH, IeJI0YaMH, JIETyYHMMH BemecTBaMu. HarpeBatensHble TprOOpPHI U MpaBuiia paboThI €
HUMH. XUMHUYecKas Iocy/a o0iero Ha3HaueHust. MBIThe U CYIIKa XUMUYECKO MOCYIbI.

Ponp xumuH B ’KHM3HU YeJIOBEKa U Pa3BUTHUHU YenoBeuecTBa. O030p BaKHEHIINX KIIAaCCOB
COEIMHEHHH, UCTIONB3YEMBIX YeJIOBEKOM. XHUMHUS ~-TBOPEHHUE IPUPOJIBI U PYK YEIIOBEKa. X UMHUS
BOKpYT Hac. XMMUYECKUE BEIIECTBA B TIOBCETHEBHOM JKU3HU YEIOBEKa.

Ilpaxmuka:

Ipuemvl obpawenusi ¢ HacpesamenbHbIMU NPUOOPAMU (CNUPMOBKA, NAUMKA, BOOAHASL OAHs) U
XUMUYECKOU NOCYO0U 00uje20 Ha3HAYeHUs.

Cocmasnenue mabauy, ompaxcarouux KiaccuQukayuio 8ewecms, u3eomosieHue SMUKemox
HeOpeaHu4yecKux 6ewecms, CocmagiieHue CNUCKA peakmueos, HeCOBMEeCMUMbIX OISl XPAHEHUS.
Tema 1. McTopus B3aMMOOTHOIIICHU Y€TIOBEKA M MTPUPOIBI

WcTounuku sHepruu (McuepriaeMple U HencuyeprnaeMbie). « DKOJOTHUECKHA PIOK3aKy.
HeobxoauMocTs OepekHOro OTHOLICHHUS K OKpYXKarolel cpene. YenoBek u Mpupoza B JajJeKOM
MPOIUIOM: NIPHCBanBalolIee X0358icTBO. JIpeBHue mroau. BiusHue npupoaHbIX yCIOBHA Ha
pacceneHue U 3aHATUS APEBHUX JIIOJCH.

OCHOBHBIE 3aHATHS IPEBHUX JIIO/IEH: COOMpaATENbCTBO U 0xoTa. [IpucBanBaroiiee Xo3sicTBO.
JlokanbHBIN XapakTep BIUSHUS AEATEIbHOCTH JPEBHUX cOOMpaTesel 1 OXOTHUKOB Ha MPUPOLY.




ITepexon uenoBeka K MpoU3BOIAIIEMY X03aMCTBY. [Ipon3Bosiiiee x03s1i1cTBO. BO3HUKHOBEHUE
3eMIIe[IeNINs U CKOTOBOACTBA. BozelicTBre Ha MPUPOAY IPEBHUX 3eMJIEIENbLEB U CKOTOBO/OB.
CruxwuitHoe npupoaonoiab3oBanue. OnycreiHuBaHue. [ nbenb HuBUIN3aHi.

Ot KxonecHULIBI 10 camorieTa. M3mMeHeHne xapakrepa npupoaonoib30BaHus B MPOLIECCE Pa3BUTHS
4eJI0BE4YECKOro oo1iecTna

UYesnosek u npupoja B HacTosiieM. [IpsMoe 1 KocBeHHOE BO3AEHCTBHE X035 ICTBEHHOM
JeSITETLHOCTH YeoBeka Ha mpupony. Uutpoaykuus. Heucuepnaemble u ncuepnaemMple HCTOYHUKH
sHeprun. lcTouHuKN sHEeprun (McueprnaeMble U HeucueprnaeMble). « IKOTOTHYECKHI PIOK3aK».
HeoOxoaumocTs 6epeskHOro OTHOLISHHSI K OKpY Karolei cpeie. AbTepHaTUBHbBIE HCTOYHUKU
sHepru. [IpuinBHBIE 2nekTpocTaHUU. DHEeprus Berpa. ['eorepManbHas sHeprus. buosnepreTuxa.
Ilpakmuueckue 3a0anusn

Mooenupyem éempsnou 0gueamenns.

Cmpoum «po3y eempoe» ceoeti MeCmHOCU.

Ilpespawenue pasuvix 61006 3Hepeuu Opye 8 opyea.

Hazpesaem no-paznomy (nepedaua mennogoti snepauu u3nyieHuem, menionpo8ooOHOCmbIO,
KOH8eKyuetl).

Tema 2. CBolicTBa BelIECTB.

XuMudeckre u (pru3nuecKkue CBOMCTBa BemecTB. YncThie BemecTBa U cMecd. OCHOBHBIE TTPHEMBI C
TBEPBIMH, KHUIKAMH 1 Ta3000pa3HbIMU BetiecTBaMu. JlabopaTopHbIe CIToCOOBI TTOTYIeHHUS
HeopraHu4deckux BemiecTB. [Iporiecc pacTBopeHMs BemecTB. PacTBOPBI M X MIPUTOTOBJICHHUE.
Ilpakmuueckue 3a0anusn

Tonyuenue yenexucnozo 2asa, KUC10pooa 8 1a6opamopuu.

Ilonyuenue cynvghama meou uz meou , cepebpa uz Humpama cepeopa u m.o

Tema 3. [louemy 1 Kak MPOTEKAIOT XUMHUYECKNE PEAKIIMH.

MHoroo6pa3ue 1 3aKOHOMEPHOCTH MTPOTEKaHNUs XUMUYecKuX peakuunii. Knaccudukarms
XUMHYECKUX peakuil. 3aKOHOMEPHOCTH NPOTEKAHNS XMMHUECKUX peakiuuil. BHelHne npusHaku
MIPOTEKAaHUS XUMUYECKUX PEAKIMi. XUMUYECKHE YPAaBHEHUS. 3aKOH COXPAHEHHS MACChl BELIECTBA.
XMMHUYECKHE PEAKIUH B )KUBBIX OpraHU3Max.

Ilpakmuueckue 3a0anusn

Cocmasnenue ypasHenuil peakyuii no yenouxe npespaujerui.

Onvimol «3mest u3 caxapHotl nyopsl», « Bzaumooeticmeue memanios ¢ CONAHOU KUCIOMOUY, «3mes u3
2NNIOKOHAMA Kanbyusi»

IIposedenue kauecmsennvix peakyuil.

Tema 4. Bona.

Bona B Mmacmtabe mumanetsl. Kpyrosopot Bozpl. [IpupoaHast Bojga u €€ mpecHoid BOAbI Ha IJIaHETe.
[Ipecnas Boma u ee 3amachl. DKOJIOTHYeCcKHe MPoOIeMbl YMCTON BOAbI. Boja B opraHu3Me 4enoBeka.
Boma B Megunmae 1 hapmakoiorun. AHOManuu GU3NIECKUX CBOWCTB. PacTBopstomiast CiocOOHOCTh
BoJibI. [Ip00IeMBbI MUTHEBOM BOIBI.

IpakTnka:

Ananusz 600bl U3 NPUPOOHBIX UCHOUHUKOS.

Pacmeopsiowee oeticmaue 600bi.

Ouucmra 600bi.

Onpedenenue scecmxocmu 800bl U ee YCMpPaHeHue.

MHnozo nu 600vl 6 osowax u ppykmax?

Tema 5. UncTele BemecTBa U CMECH B JKU3HU YEJIOBEKA

Uuctele BewecTa JuctmimpoBanHas Boga, Kucinopon. Cepedpo, Bonopon, Cunen u zip.
Wctunnsie pactBopel. CMecu Mopckas Bona. I'panut. Ctanb. PacTBop xnopuaa HaTpus ajst
nabekui. Uyryn. Boznyx. bazansT. CTekno. Omynbcus «macio B Bojiey. Pa3HOBUAHOCTH cMeceH,
00J1aCTH UX UCTOJIIb30BaHMS B TOBCEAHEBHOW )KU3HU YeJIOBeKa. | OMOTreHHbIE U TeTepOreHHbIE CMECH.
Cwmecu B papmakonoruu. [Ipumeps! KUAKUX, TBEPABIX U ra3000pa3HbIX cMeceil. OHOpOIHbIE U
HEOJHOpOIHBIE cMecH B ObITy. CBolicTBa cMmeceil. Pa3nenenue cmeceid.

Briaenenue BelecTB U3 HEOAHOPOAHON cMecH, 00Pa30BAHHOM paCTBOPUMBIMU U HEPACTBOPUMBIMU
B Bojie BenlecTBamMu. OTcranBanue: BolieneHne BemecTs U3 HEOAHOPOJHOM cMecH, 00pa30BaHHOM
HEpAaCTBOPHUMBIMU B BOZIE€ BELLIECTBAMHU C PA3JIMYHON MJIIOTHOCTHIO. B enuTenbHON BOpOHKe.
JlucTuiuisius, BelllapuBaHue, IEHTpUyrupoBanue, XxpoMaTorpadusi, KpuCTaJuIM3alis 1 BOTOHKA.



[leperonka uam IUCTHILIISIUS - CIIOCOO pa3AeseHusl, OCHOBAHHBIN Ha Pa3IMuuu B TEMIIEpaTypax
KHUIIEHUS JPYT B APYre KOMIIOHEHTOB.

[Ipuem pazaenenust OQHOPOAHBIX CMECEH IMyTEM UCIapEHUs JETYUNX KUIKOCTEH C mociaeayrouen
KOHJeHcauuen ux napos. [Ipumep: nmonyyeHue AMCTUIIIMPOBAHHOM BOAbI. Perienue 3a1a4d Ha
HaXO0KEHNE MaCcCOBOM U 0ObEMHOM J10JIM KOMIIOHEHTA CMECH.

Ilpaxkmuxka

Uszeomoenenue npocmetiwux urompos u3 noopyuHsix cpeocms. Pazoenenue HeoOHopoOoHbLx
cmecel.

Ouucmka MeoHo20 Kynopoca om HepacmeopumMblx U pacmeopumblx npumecell.

Tema 6. [loBapeHHas conb u caxap

Ponb nmoBapeHHOI conu B 0OMeHe BEIIeCTB YeloBeKa U )KUBOTHBIX. CoeBoii OanaHc B OpraHu3Me
yenoBeka. [IpumMenenue xyopua HaTpysl B XO3sICTBEHHOM AeATENbHOCTH uenoBeka. Koraa cossb -
a1. 3noynorpediaeHue conbio. Mcnonp3oBanue Xaopuia HaTpyus B XUMHUYECKON POMBIIIUIEHHOCTH.
Ucnonb3oBanue xjiopuia HaTpus B nuie, meaunune. [IpoussoacTBo noBapeHHoi conu. Caxap u
ero cBoiictBa. [lonesHsle u BpeaHble uepThl caxapa. HeoObruHOE MpUMeHeHHe caxapa.

Ilpaxkmuka.

Ceoticmea pacmeopos no8apeHHol colu

Topum nu caxap?

Tpubonomunecyenyus

Tema 7. XuMns AN

W3 gero cocronT numa. XMMHUYECKANA COCTaB MPOAYKTOB MUTaHUsl. OCHOBHBIE KOMITOHEHTHI TTUTITH:
KHUPBI, OCITKH, YIIIeBObl, BATAMHUHBI, COJIN. XUMHS MPOYKTOB PACTUTEIILHOTO U )KUBOTHOTO
npoucxoxaeHus. dusuonorus numieBapeHus. [IpomyKTsl OBICTPOro MPUTOTOBICHUS M OCOOCHHOCTH
ux npowusBoacTBa. [Iporeccrl, mporcxoasiye mpy BapKe, TyIIEHUH | KapeHuu numu. Kak crenars
eIy He TOJIbKO BKYCHOM, HO | 1oJie3HOH ? JJ0OaBKH B IPOTYKTHI TUTAHHUS.

XMMUYECKHE peaKui BHYTpU Hac. XMMUYECKHE NTPOLIECCHI, IPOUCXOISALINE IPU XPAaHEHUH U
nepepadoTKe CeTbCKOX03IHCTBEHHOTO ChIPhs. KOHCEpPBAHTHI 1 aHTUOKHCIUTENH, UX POIIb.
Crioco0bl XHMHYECKOT0 aHAJIM3a COCTaBa BEIECTB B MPOAYKTax nmutanus. Conepxanne BUTAMUHOB
Y MUHEPAIbHBIX BEIECTB B MUIIEBBIX MPOTYKTAX.

Ilpaxkmuxka

Onpeodenenue kayecmea meoa. IIposepka meda Ha Hanudue Kpaxmand, mend, Caxaposbi.
Onpeoenenue eumamunos A, C, E 6 pacmumenvrhom macie.

Onpeodenenue HumMpamos 8 NPOOYKmax.

Ananuz npoxaaoumenbHuIX HANUMKOS.

Onpeoenenue Kogheuna 6 HaNUMKAX

Onpeodenenue co0epuCaHUs HCUPOB 8 CEMEHAX PACEHULL.

Kauecmeennvie peaxyuu na npucymemeue y2neo008.

Xumuueckue onvlmsi ¢ dHcesamenbHOU pe3uHKOU.

Onpedenenue codepaicanus nOBAPEHHOU COU 8 NPOOYKMAX NUMAHUsL (MACO, CbiPbl, CONEHbLE
MBOPOICHBLE U30ENUSL).

Tema 8. Cinuku

[Mupodopsr. Ucropus nzodbperenns cnuuek. Crimuku [lancens n Yokepa. Crinuku Copua. Cinuku
Wpunn. [IBenckue ciimuku JIyaacrpema. Kpacusiii u 6embiii pochop. OKUCTUTETHHO -
BOCCTaHOBUTEJIbHBIE ITPOLECCHI, MPOTEKAIOIINE MPH 3KUTAHUU CTMYKH. OCHOBHbBIE BUIbI
COBpPEMEHHBIX cIUYeK. JepeBsiHHbIC(M3TOTOBICHHBIE U3 MATKHX MOPOJ] IEPEBA - OCUHBI, JIUIIBL,
TOIIOJIS,, aMEPUKAHCKOW OEJION COCHBI H T. I1.), KAPTOHHBIE U BOCKOBBIE (Tapa)uHOBKIE -
M3rOTOBJIEHHBIE U3 XJIOMYaTOOYMaKHOT' O JKI'yTa, PONUTaHHOro napadguuom). [lo merony
3aKUTaHUs - TEPOYHBIE (3QKUTAOLINECS ITPU TPEHUH O CHIEUAIBHYIO TIOBEPXHOCTD - TEPKY) U
OecTépounble (3aKUTAIOIIUECS ITPU TPEHUH O JIOOYIO TIOBEPXHOCTH).

Crnnyeunoe nmpousBoacTBO B Poccun. CtpoeHue, cocTaB v U3rOTOBJICHHUE CITUYEK.

Crneuunanbsble cnnykd. HITopMOBBI€ (OXOTHUYBH) - TOPSILIUE HA BETPY, B CHIPOCTH U MOJ AOKIEM.
Tepmuueckue - pa3BUBAIOLIME IPU TOPEHUH 00JIee BHICOKYIO TEMIIEPATYPY U JAIOIINE IPU CrOPAHUU
TOJIOBKH 0OJIbIlIee KOMMUYECTBO Teruia. CUTHANIbHBIE - TAIOLIUE PU TOPEHUU [IBETHOE IJIaMsl.
dororpaduueckue - Jarolre MTHOBEHHYIO SIPKYIO BCIIBIILIKY, UCIIOJIB3YEMYIO MpU
¢dororpapupoBanuu. CUrapHble - CIIMYKU YBEIMUEHHOIO pa3Mepa A 6osee NpoaoKUTEIbHOIO



TOpEeHUs IPU paCKypuBaHUU cUrapbl. TpyOouHbIe- CIMUKH YBEIMYSHHOIO pa3Mmepa ajs Oolee
MIPOAOKUTEIBHOTO TOPEHUS IIPU PaCKypUBaHUU KypUTeNbHOU TpyOkH. KamuHHbIE - O4eHb
JUIMHHBIE CIIUYKH, YTOOBI 32KUTaTh KaMUHBIL. ['a30BbIe - MEHbIIEH JJIMHBI, YeM KAMUHHBIE, YTOObI
3a)KUTaTh ra3oBble ropenku. JlekopaTuBHbIe (II0JapOYHbIE, KOJUIEKIIMOHHBIE) - OTpaHHYEHHBIC
BBIIIYCKH KOPOOKOB (MHOTAa HaOopamH, YJIO)KEHHBIMH B IEKOPATUBHYIO KOPOOKY).

Ilpaxkmuxka

H3yuenue ceolicme paznuunsix 6u006 cnudex (0blmosvix, OXOMHUYbUX, MEPMUUECKUX, CUCHATILHBIX,
KaMUHHbLX, homoepagpuieckux).

Tema 9. bymara

OT mepraMeHTa ¥ MIEJKOBBIX KHUT 10 Hamux aHei. Llemmonosa. Ces3yromue: KaoauH, KapOoHaT
KaJIbIUsl, MUTMEHTHI. XJI0M4aTo0yMakHble TKaHU. Buibl OymMaru u ux mpakTu4eckoe
rcnonb3oBaHue. TexHonorus mpousBoacTBa Oymaru. CTpykTypa Oymaru moj MUKpOCKOIIOM BO
(ITyOpEeCIICHTHOM CBEUCHUH.

ITonydabpukats! U1t TPOM3BOJICTBA OyMaru: ApeBecHas Macca WM LEeJII0II03a; EeJTI03a
OJTHOJIETHHX PACTEHHH (COIOMBI, TPOCTHUIIBI, KOHOIUIH, PHCa U APYTUX); TOTYIEILTION03a;
MakyJaTypa; TpSAMUYIHas MoJlymMacca; Ui CeMalbHbIX BUJOB OyMaru: acOecT, epCTh U Apyrue
TEKCTUJIbHBIE BOJIOKHA.

[TponsBoacTBO Oymaru: MpUroTOBICHHE OyMaXHOW Macchl (Pa3Mol U CMEIIEHNE KOMITOHEHTOB,
MIPOKJICHKa, HAITOJIHEHUE M OKpacka OyMa)KHOW MaccChl); BEIpaOOTKa OyMa)kHON MacChl Ha
OymarozenarensHOi MamuHe (pa30aBieHe BOAOK M OYMCTKA MAaCChl OT 3arpsi3HEHUH, OTIINB,
MIPECCOBAHME U CYIIKa, a TAK)KE TIEPBUYHAS OT/IENKA); OKOHYATEIhbHAs OTAeiKa (KaJlaHJupOBaHUE,
pe3Ka); COPTHPOBKA M YIIAaKOBKA.

Ilpakmuka.

H3yuenue ceoticme pa3iuunblx U008 bymazu.

Tonyuenue oymacu.

Tema 10. XuMus u CTpOUTENHCTBO

Crpoutenbnbie pactBopsl. U3BecTs. Men. [lecok. beron. Liement. Mctopus crexna. Kupnuum.
dapdop u dasHc. [lpeBecuHa - YHUKAIBHBIN CTPOUTENBHBIN MaTeprall. JIakokpacodHbIe MaTEepPHAIBI.
CaoiicTBa onudbl, MaCISTHBIX KPACOK, IMaliei, pacTBoputesei. [IoHsTre 00 3KOTOrHYeCKH YUCTHIX
Matepuanax. Kepamudeckas nena. 3ugaput. Kampmmut. Comomut. ['pyrobmoku. Crmmkath
METAJIJIOB U BsKyHIMe Marepuaisl. Koppos3us crpouTenbHbIX MaTepraioB. Ilomumeps! B
CTPOUTENIBCTBE.

XUMHUYECKUE CBOMCTBA CTPOUTEIIBHBIX MATEPHUAIIOB

XuMH4ecKasi CTOMKOCTB - 3TO CBOMCTBO MOKA3bIBAET, HACKOJIBKO MaTepHan YCTOWYUB K
BO3JCUCTBHIO IPYrUX BEIIECTB: KUCIOT, MIEN0YEH, COIEH U Ta30B.

KopposuonHas ycToi4nBOCTE - CBOMCTBO Mareprasia MPOTUBOCTOATH BO3JACHCTBUSIM OKPYXKatomen
cpenpl. Yaie BCero 3To OTHOCHTCS K CIIOCOOHOCTH HE MPOITYCKaTh BIary.

PacTBOpHMOCTS - CBOHCTBO, IIPH KOTOPOM MaTepUall UMEET CIIOCOOHOCTh PaCTBOPSTHCS B
Pa3IMYHBIX KHUIKOCTSIX.

Anresus - CBOHCTBO, KOTOPOE XapaKTEpU3yeT CIOCOOHOCTh COSTUHSTHCS C IPYTUMH MaTepHaIaMy U
MTOBEPXHOCTSIMH.

Kpucrannuzanus - xapakrepucTrka, Ipy KOTOPOH MaTepual MOKET B COCTOSIHUM I1apa, pacTBOpa
WM pacIuiaBa 00pa3oBHIBaTh KPUCTAILIBI.

Bunel 3arpsiznenuil (puieBble, pagualiiOHHbIe, OMOJIOrMYECKUE, ITYMOBBIE), 3HAUEHUE )KUBBIX
OpPraHu3MOB B JIOMax U KBapTHpax.

Ilpaxmuxka

Onpedenenue OmHOCUMENLHOU 3ANbLIEHHOCU 8030YXA 8 NOMEUeHUU.

Pewenue 3a0au c sxonocuueckum cooeparcanuem.

Tema 11. XuMus 1 MeguHa

Ilepevie wiacu xumuu ¢ meduyune. Ilouarue o hpapMaKkoIOruu, UATPOXUMUU, XUMUOTEPAITHH.
[Taparennc - OCHOBOIONOXKHUK MenuinHcKol xumun. Kiapauii "anen - papmakomnor. I1. Dpnux -
OCHOBOITOJIOKHUK Xumuorepanuu. [Ipodeccun: xumuk, OMOXUMUK, (hapMaLeBT, JJaOOpaHT.
JlexapcTBeHHbIE BenlecTBa. Knaccudukaium JekapcTBEHHBIX BELIECTB: (hapMaKoIoruyeckas,
xumuueckasi. ChIpb€ 7151 MOTYYeHHs] HEOPraHUYECKUX, OPTaHMUECKUX JIEKAPCTBEHHBIX BELIECTB.
®DopMbl JIEKAPCTBEHHBIX NPENapaToB: Ta0JIETKU, APaxke, CBEUH, SIMYIbCUH, CYCIIEH3UH, HACTOUKH.



Ilpakmuxka

O3Hnaxomaenue ¢ popmamu 1eKapcmeeHnblx NPenapamos.

3unaxomemeo c obpasyamu 1eKapCmMeEeHHbIX Cpeocms U ONbLMbl ¢ HUMU.

DKCKypcust 8 MEONYHKM.

Campvle npocmule u3 nekapcme

Ilepmanranar kanus. Mcropus orkpbitust. @usznyeckue cBoicTBa. OKUCINUTENBHBIE CBOMCTBA.
IIpumeHeHue pacTBOpOB NepMaHIraHaTa Kajius B ObITY, B MeaunuHe. [IpaBuia xpanenus. Mepsl
NIEepBO MOMOIIY NP OTPaBJIEHUH KOHIIEHTPUPOBAHHBIM PACTBOPOM I€pMaHraHaTa Kausl.
ITepoxcun Bogopona, ucropus otkpeitus. Ilepruapons. dusnueckne, XUMHYECKUE CBOMCTBA.
[IpumeneHue B MeUIIMHE: KPOBOOCTaHABIIMBAOILEE U Ae3UHpuIpyromiee cpeactso. Moxa: ncropus
OTKpBITHS, CTpOEHHE, GPU3NUECKUE U XUMUYECKUE CBOICTBA, IPUMEHEHHE.

Bbopnas kucnora, 60pHBIH CIUPT, AaHTHCENTHYECKast AaKTUBHOCTh. DU3HOIOrHYECKUil pacTBOP.
JIsnuc. Hamareipuslil cnupt. ['ekcaruapar xinopuaa Kainbluus. I'enraruapar cyabgara uHKa.
AXTUBHUPOBAHHBII YTOJIb.

Ilpaxkmuxka

Ilpucomosnenue pacmeopa x10puoa Kaibyus ¢ 3a0AHHOU MAcco80U 00ael.

«Kuoxuii xameneony. Paznosicenue nepokcuoa 6ooopooa. H20?2 - okucaiumens, 60ccmarogumenns.
Pacmeopenue uooa 6 6ooe, 6 cnupme. Pacnoznasanue uoouoos. Obecyseuusanue pacmseopa
NnepMaHeanama Kauus akmueupOoBaHHbIM Y2lEM.

HAooseumpwie sewjecmea

Sne1. Kmaccuduxanus S10BUTHIX BEIIECTB. YTAPHBIHA ra3: Mpu3Haku orpasieHus. Oka3zaHue nepBon
nomoiy. Pryre. TokcnunocTs napoB pryru. Conu pTyTH: KOJIOMENb, CyJieMa, IPUMEHEHHE B
MeaunuHe. Mpimbsak. Ceunen. CoequHeHHs XpoMa. TOKCUYHOCTh OPraHMYECKUX pacCTBOPUTENEH.
[IpaBuna xpaHeHus 108 B ObITY. Mepbl IepBOi MOMOIIM IPU OTPABICHUN. XUMHUS U METUIMHA.
Buozennvie snemenmaul u ux coeounenusn

OO0t 0030p OMOIOTHYECKOW POITH SIIEMEHTOB-OPTaHOTeHOB YTiiepon. Bomopon. Kucmopos. Azor.
Cepa. Docdop.

buonorunyeckas poiap HEKOTOPBIX HEMETAJIOB, HE OTHOCSIIMNXCS K opranoreHaMm @rop. Xiop. bpom.
Wox. Kpemuwuit. CereH.

buonornueckn BaxxHble HEOpraHMYECKHE CoeqMHEHHsI HeMeTaiioB. Kucinopon. O3o0H. Bona.
MunepansHabie Boabl. [lepokcna Bonopoaa. @epMeEHTATUBHBIE CPEICTBA 3AIIUTHI OPTaHU3MA.
CepoBomopoa. AMmuak. [{ukin modeBiHOOOpa3oBanusi. MOHOOKCH a30Ta.

Hutpatbl, HUTpUTEL. YTIeKkucbli ra3. MoHookeu yriepoaa. bydepHbie cucteMsl opraHu3Ma.
I'unpokapbonarnas OydepHnas cucrema. @ocharnas Oydepnas cucrema. Mexanusm OydepHOTo
JEUCTBUS CUCTEMBL. B3auMOCBs3b KPYroBOPOTOB OMOT€HHBIX 3JIEMEHTOB.

Buoneopeanuueckana xumua u meouyuna

Heoprannueckyo OMOXUMHIO MOKHO PacCMaTPUBATh KaK MPUIOKEHUE IPUHIIUIIOB KOOPIMHA-
UOHHON XMMHH METAJIOB K OMOJIOTHYeCKUM MpodiiemMaM. MeTalibl B OpraHu3Me 4elioBeKa
buonoruueckas posib «METaUIOB KUZHU

OO6muii 0030p posn 8-metayuioB. Harpwmii. Kamuit. Marawmii. Kaneiuii. JlanHble MeTauTbI
paccMaTpHUBarOTCs COIJIACHO IUIaHA:

1. Conep:xanue B 3eMHOU Kope. BaxHeilne npupogHble COETMHEHMUS.

2. Coneprxanue 1 (popMbl CYIIECTBOBAHHUS B )KUBBIX OpraHu3Max. buonornueckas poib.

3. [IpuMeHeHre MeTajula U €ro COeIMHEHUI B MEIULIUHE.

4. TOKCUYHOCTh METaJIJIa U €r0 COSUHEHUI. )

OO6mwuii 0030p posn 4-metaiuios. JXKene3o. Mapranen. Kooanst. Mezp. [{luak. Monuonen. /lanHbie
MeTaJlJIbl PACCMaTPUBAIOTCSI COTJIACHO IJIaHA!

1 Conepxanue B 3eMHOM Kope.

2 BaxHeliye npupoHbIe COeTMHEHUS.

3 Conepxanue 1 (popMbl CyIIECTBOBAHUS B )KUBBIX OpraHu3max. buonoruueckas poisb.

4 [IpuMeHeHMe MeTalIa U €ro COSUHEHUI B MEAULIUHE.

dusnonoruyeckas 1 NaToJIOrN4ecKasi pojib HEKOTOPBIX AJIEMEHTOB B OpraHu3Me. S-OJIeMeHThI. d-
OnemenTsl. KommiekcHble (KOOPIMHALIMOHHBIE) COEIMHEHNS PA3INYHBIX 3JIEMEHTOB B OPTraHU3Me.
DneMeHTbl, 00JI€3HH, JIeKapcTBa. bromornuecku akTUBHbBIE MOJIEKYJIBI.



Bopma. AMuHOKHCITOTEL. AcKOopOuHOBast kuciora. OpromoseKkyaspHas MeauiHa. buonornyecku
aKTUBHBIE OTUTOMEpbI bruonornyeckast pojb HEKOTOPHIX METAJIJIOB, HE OTHOCAILINXCS K «METaIaM
xu3Hm». Amomunnii. Cepedpo. bapuii. Pryrs. CBuner.

Ilpakmuka.

Temamuueckas 6ukmopuna « Xumus u Meouyunay.

Du3uueckas Xumus u Meouyuna

®dusnonor - 3To GU3MKOXUMHUK, UMEIOLINN AEJI0 C ABJIECHUSIMHU XUBOro opranusma. .M. CeueHos
JKuBble opraHiu3Mbl MOT'YT CYIIECTBOBATH JIMIIb OJIarofaps X 3aMedyaTeNIbHOM CITIOCOOHOCTH
KMHETUYECKH KOHTPOJIMPOBATh XUMHUECKHE PEAKIIMH U TEM CaMbIM IO/IaBIISITh CTPEMIICHHE K
JOCTHKEHHIO TePMOAMHAMUYeCKuX paBHoBecuil. 11.B. bepe3nn Xumunueckas TepMOAMHAMUKA U
KUBBIE OpraHu3Mbl TepMoIuHAMIKA U OPTaHU3MBI.

XuMudeckast 1 OMOXMMHUYECKasi KHHETUKA U KaTalu3. GepMeHTHI - OMOJIOTHYECKHE KaTaTn3aTOpPhI.
3HaueHue pacTBOPOB IS OMOJIOTHH M MEUIIHHBI.

Kucnorno-menounoe paBHoBecue U OydepHbIe CHCTEMBI OpraHU3Ma.

AmuHOKHCIIOTHBIE OydepHble cucteMbl. benkoBbie OydepHble cucTemMsl. MI3MeHeHne KUCIOTHO-
[IEIOYHOTO PAaBHOBECHSI TP PA3TUYHBIX 3a00JICBaHUSX.

Meouyunckue mamepuanst

Heoprannueckue MenuunHckue Mateprainbl. Meramibl. YTriaepoaHble MaTepralibl. MeXaHu3Mbl
B3aMMOJICHCTBUS MEAUIIMHCKUX MAaTePHAIIOB C OMOJIOTHIECKUMH CUCTeMaMu. B3anMopaelicTBrs:
MaTepua - KpoBb, MaTepHaI - TKaHb, MaTEpHal - KJIETKa, MaTepHal - OUOOIIMMEPHI.
UckyccTBerHble Opranbl. AmapaThl «<MCKYCCTBEHHOE CEpIIIEe-JIETKOe), KMCKYCCTBEHHAS ITOYKa.
HckyccTBeHHOE ceplie YeoBeKa C aBTOHOMHBIM HCTOYHUKOM TTHTAHUS.

Bormpocs! x cemuHapam:

1. Mox: nctopust OTKPBITHS, CTpOCHHE, QU3NUECKHE H XHMHUECKHE CBOHCTBA, IPHMEHEHHE.

2. bopHast kuci0oTa, GOpHBINA CIIUPT, AHTUCENTUYECKAsE aKTHBHOCTb.

3. ®usunonornyeckuid pactBop. Jlsmuc. Hamateipasiii criuprT.

4. OypanrivH. AKTUBUPOBAHHBINA yroib. [ opundnuky, iacteipu. X mpuMeHeHune, CBOMCTRA,
CIIOCOOBI XpaHEHUSI.

5. Actiupun. [Ipumenenue, hapMakoIorudeckoe NeicTBIE Ha OpTraHu3M.

6. AaTOnoTHKH, Knaccudukarms. Jucoakrpuos.

7. ApomaTtrueckre Maciia U UX JIeUCTBHE Ha OpraHu3M. Apomareparnusi.

8. AcriupuH, pU3NIECKUE CBOMCTBA, UCTOPHS ITOIYICHHS.

9. AHTHOMOTHKH, UCTOPHS OTKPBITHSI.

10. Kimaccudukarus sa0BUTHIX BEIICCTB.

11. Yrapuslii ra3: npusHaku oTpasiieHus. OkazaHue MepBOi MOMOIIIH.

12. PtyTtb. TOKCHYHOCTD ITapoB pTYTH. COIM PTYTHU: KaJIOMENb, CyJIeMa, IPUMEHEHNE B MEULIMHE.
Mpibsik. Ceunen. CoelMHEHHs XpoMa.

Ilpaxmuka

Hccneoosanue nekapcmeennvix npenapamoa.

Henosas uepa « Cnacume b6onvnoeoy. [enoeas uepa conpogodicoaemcs npogedeHuem KauecmeeHHo20
AHAIU3a pacmeopa KOHKPemHo20 eewecmea Xumuieckumu memooamu. (Bewecmsa: muocynvgpam
Hampusi, HOBOKAUH, IAKMAm Kaioyus, b-eniokos3a, meoHwlil Kynopoc, 6pomuo Kauus, cyibgam
Maznus).

Hccnedosanue moxcuunocmu 6vimosvix eeujecms. OcmopodicHo, nuwgegvie 0obasxu! Hx deticmeue
HA OP2aHU3M.

Pewenue 3a0au no obweii xumuu ¢ MeOuko-ouoI02UYeCKOU HANPABIEHHOCHbIO.

Koukypc (konuuecmeennwiti) uucna pewennvix 3aoad. Cocmagnenue cOOPHUKO8 3a0ay Y4aujuxcs no
meme (c peuwenusimu). Cocmasnenue meopuecKux pacuemnulx 3a0ay no pasiuiHblM Mmemam.
JlexapcTBeHHbIE MTpenapaTsl, X BUbl U Ha3HaueHue. Kaxgoe 1ekapcTBO - XUMUYECKUN PEAKTUB.
MHuororpannslii ioa. [louemy o Hamo epkaTh B IUIOTHO 3aKYIOPEHHON CKIISIHKE. «3eIEHKa» WIn
pacTtBop OpuUTMaHTOBOrO 3e1éHoro. HeoObIuHbIE CBOMCTBA OOBIYHOM 3€EHKU.

AKTHUBHUPOBAHHBIN yTrOJb.

JlexapcTtBa oT npocTysl. Butamunasl CaMoienbHbIE JIEKapCcTBa.

AcCnUpHH WU aleTUICATUIIMIOBAs KUCIIOTa U €ro CBOMCTBA. UTO mosne3Hee: aCnUpHUH UIIH YIICAPHUH,
HypodeH unu uoynpoden?



[Tepexuch Bogopoaa u rugponeput. CBoOICTBa NEPEKHUCH BOAOPOA.

[lepmanranar kanusi, MapraHIlOBOKHCIIBIA Kallui, OH JKe - «MapraHiioBka». HeoObruHbIe cBOMCTBA
MaprasuoBku. Kakyro omacHOCTb MOXKET IPEeACTaBIIATh MapTaHIOBKA.

Hyxna nu B jomanineii anteuke 6opHasi KUCIOTA.

Crapsle JlekapcTBa, Kak ¢ HUMU [OCTYIUTb.

Bonpocs! k cemuHapam:

1. Ilepmanranar kanus. Mcropus orkpeitus. @usndeckue cBoiicTBa. OKUCIUTEIbHBIE CBOUCTBA.
IIpaBuna xpaHeHUs IepMaHaraHaTa Kajius.

2. IIpumeHeHune pacTBOpa MepMaHraHarta Kajaus B ObITYy, B MeAULIMHE. Mepbl 1epBoil oMoy npu
OTpPAaBJIEHUU KOHIEHTPHUPOBAHHBIM PACTBOPOM I€pPMAHIaHATa KaJIHsl.

3. PactBop OpusuinanToBoro 3eneHoro. [lepokcns Bogopona, uctopus oTkpsitus. [lepruaposns.
dusnyeckue, XUMUUYECKUE CBOMCTBA. [I[puMeHeHre B MeAMIIMHE: KPOBOOCTAHABIMBAIOLIEE U
Ne3uHPUITUPYIOIIEE CPEIICTBO.

IIpaxmuxa.

Tonyuenue uooogopma.

eticmsue kuciom Ha OPUITUAHMOBDL 3€IeHbl.

Ll]enounoe pacwennenue ne6omMuyemuna.

Kauecmeennas peaxyus na nepokcuo gooopoda.

Onpeodenenue 8UMamuHo8 8 NPenapamax NOJUSUMAMUHOS.

Tema 12. Xumus u TpascnopT

Marepuassl, KOTOpbIE HCHONB3YIOTCS [T U3TOTOBJICHHS aBTOMOOMIIEH. 3aripaBoYHbIE )KUIKOCTH
(TOTIMBO, Maca, CMa3KH, OXJIAXKIAIOIINE KUAKOCTH U T. I.); PE3UHBI - IIUHBI U PE3UHOTEXHUYECKNE
W3JIeNHUS; TITIACTMACCHI; OT/ISIOUHO AEKOPAaTUBHBIE MaTepualibl (0OMBKa, JTAKU M KPAcKH,
AQHTUKOPPO3UOHHBIE TIOKPBITHS U T. 1I.); KJIEH, TEPMETHKH. DJIEKTPOJIUT - 3TO YTO-TO 3HAKOMOE.
beH3uH, KepocuH U Ipyrue «- NHbl XUMUYECKHUE MTPOLIECCHI, TPOUCXOAAIIME ITPU SKCILTyaTalluu
aBTOMOOMJIS. DKOJIOTHS U aBTOMOOUIIb.

Ilpaxmuxka:

1. Benzumn u kepocumn Kaxk pacmeopument.

OmnBITH O 03HAKOMJICHHIO C PACTBOPSIOIINM JACHCTBHEM HEPTEIPOAYKTOB, KaK M MPEIbIIYIINH,
IIJI0XO BUAHBI C IEMOHCTPALMOHHOIO CTONA, TO3TOMY MX JIy4Ill€ BCErO CTABUTH B KAUECTBE
nmabopaTopHOii paboTHI.

a) B IpOOUPKU ¢ OEH3MHOM, KEPOCHHOM U BOJIOW HaNMUBAIOT 110 0,5 MJ1 pacTUTENFHOTO Macia u
B30anTHIBalOT. Macio pacTBopsiercs B yriaeBoopoaax. OTMeuaroT Jyqryto pacTBOPUMOCTD B
OeH3uHe.

0) B HEOOJbIITNE CTaKaHYUKY WK (DaphOpoBBIC YAIIKK C TEMH K€ KHUIKOCTIMHU TTOMEIIAI0T KYCOUKH
TKAaHHU C IMATHAMHU KUPA U NEPEMEIINBAIOT UX CTEKISTHHON Najioukoil 2-3 MuH. Ilocie BeIChIXaHMS
TKaHH, TIOMEIIEHHbIC B OCH3UH U KEPOCHH, OKA3bIBAIOTCS OYMIICHHBIMH OT JKUPA.

2. I'openue svicuiux y2ne6000p0o0os.

a) CMaunBaloT MOJIOCKH (DUIIBTPOBAILHON Oymaru B OEH3MHE, KEPOCHHE, Ma3yTe U MOJUKUTAIOT UX.
BemectBa ropst cBetsimumcs miameHeM. Breiciiye yriaeBoaopoibl IpU TOPEHUH 00pa3yroT KOMOTh.
0) Ha »xenesnble miuacTUHKU Wi GapPopoBble KPHIIIKKA HATUBAIOT [0 HECKOJIBKY Kareilb OeH31Ha,
KEepPOCHHA ¥ CMa30YHOI'0 Macja Wi Ma3yra u no/pkurarot. HabmonaroT To xe siBiaenue. OOpamaior
BHHMMaHUE Ha JIETKYI0 BOCILUIAMEHSIEMOCTh OCH3MHA U Ha CPAaBHUTENIBHO TPYAHYIO 3aropaeMoCTh
Maszyra.

B) B JKeJIe3HYI0 Wi (aphopoBYIO JIOKEUKY MTOMENIAIOT HEOOIbIION KycOUueK napaduHa 1 HarpeBaroT
ero B ruiaMeHu ropenku. [lapadun ninaBures, a 3aTeM roput, 00pas3ys KOMOTb.

3. Ouucmka 6eH3uHa U KepoCuHa.

BeH3uH 1 kepocuH nocie 3aBOJCKOM MEPEroOHKH coAepkKaT MpUMecH HaTEHOBBIX KUCIOT U IPYIHX
BELIECTB, OCJIOKHAIOLIUX UX NMpuMeHeHne. HeounieHHbIi KepOCHH, HalpuMep, MI0XO0 MOJIHUMAETCS
1o (pUTUITIO JIaMITbl, 1200 TOPUT U OBICTPO 0Opa3yeT Harap. HeounieHHble MPOAYKTHI MOXKHO
y3HaTh 10 TPSIZHOMY BUJY U MaJIOW MPO3PAYHOCTH.

OuncTKy Mpou3BOAAT 00BIYHO, 00padaThiBas HE(YTENPOAYKTHI ClIEpBa KOHLIEHTPUPOBAHHOMN
KHCIJIOTOM, a 3aTeM ILEN0YbIO.

HanuBatoT B 60b11YIO JETUTENBbHYIO BOPOHKY 15—20 MJI HEOUMIIIEHHOI O KEPOCHUHA U MPUOABISAIOT
2-3 MJI KOHLIEHTPUPOBAHHOW CEPHON KUCIIOTHL. BOPOHKY 3aKphIBalOT MPOOKOIT U CMECh BCTPSXUBAIOT



okoi10 10 muH. [Ipu 3TOM BOpOHKY Jiep>KaT MpoOKoi BHU3 U BpeMsl OT BpEMEHH OTKPBIBAIOT KpaH,
YTOOBI BBITYCTUTH BBEPX Maphl JIETY4UX BemecTB. [lociie 3Toro cMecH IaroT pacciOUThCs, Ha UTO
Takke notpedyercs MuHyT 10 win naxke Oonblie, 1 MEAJICHHO CIYCKAIOT HUKHUI CIION KHUCIOTO
T'yApOHa.

OcraBuniics B BOPOHKE KEPOCHH MPOMBIBAIOT MOJO0HBIM ke CIIOCO00M BOJIOW B TeueHUEe 1 —2 MUH.
Bonublit cioii cmyckaroT, a KepoCHH IpoMbIBaroT 5-10-niponieHTHBIM pacTBOpoM 1nenouu. [Tocne
CJIMBAHMS LIEJIOYHOTO CJI0S OTMBIBAIOT OT KEPOCHHA BOJIOM OCTAaTKU mienouu (mpoba denomndranen-
HOM).

Y6exxaaroTcs B TOM, YTO OYHUIIEHHBIH KEPOCHH OKa3bIBaeTcs 0ojiee Mpo3payHbIM, JTyUIlle TOPUT U
uMeeT apyroi 3anax. Ha nuctku ¢punbTpoBanbHON OyMard moMemaoT Kl HCXOJHOTO U
OYMINEHHOT 0 KepocuHa. OUUIIEHHBIA KEPOCHH HCTIApsSIeTCs MOTHOCTHIO0, HEOUMIIEHHBIH OCTaBIISET
nocye ce0st MATHO MPUMECEH.

Tema 13. Xumus u uncrora B 1oMe

Mpuia. CocTaB, CTpOeHUE, IOITYYECHHUE.

CuHTeTHYeCKHEe MOIOIIIME CPEACTBA U MMOBEPXHOCTHO - aKTUBHBIEC BEUIECTBA.

OcnoBuble koMoHeHTsl CMC: moBepxHOCTHO-aKkTHBHEIE BemecTBa (IIAB); Bcmomorarenbabie
BEIIECTBA: [IEJIOYHBIE COMU - KapOOHAT U CHJIMKAT HAaTpusl, HEUTpaJIbHbIE COMN - cyabdar u Gocdar
HaTpHUs; KAPOOKCUMETHIIIIEIITION03a, TTOIMBUHUITTUPPOIHIOH, XUMIUYECKHE 0TOSTNBATEIH
(Tepconm); XuMHYecKrue oToenuBarey (MePeKuch BOAOpoa); husndeckue (ONTHIECKUE)
orOenuBarend - (IyopeCcIUpPYIOIINe COSTUHEHMS; aICOPOIMOHHBIE KpacuTenu (yabTpaMapyH,
WH/IATO, CHHTETHYECKHE OpraHNYeCKUe MUTMEHTHI); On000aBKH - (hepMEHTHI (JIMIa3bl, IPOTea3bl U
Ip.); OTAYIIKH; aHTUCTATHKH.

CpencrBa OBITOBOM XUMHUH - XHMHUYECKHE CPENICTBA TI0 YXOJy 32 COOCTBEHHOCTBIO: OICKIION, TIOMe-
nieHusiMA, aBToMoouisiMu. K cpectBaM OBITOBOM XMMHH OTHOCST J€3WH(DUIIMPYIOIHE CPENICTRA,
pernesieHThl 1 1p. cpenctBa. CpeacTBa OBITOBOM XMMHUH, IPUMEHSIEMBIE [Tl BBIBECHUS TISTEH.
Ilpaxmuxka

Onpeodenenue pH - cpedbl 6 mbliax u wamnyHsx.

IlIpucomoenenue mviia u3 c6eyKu U CMUPAILHOU COObI.

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

CpasHenue c6oticme Mulia co C80UCMBAMU CIMUPATLHBIX HOPOULKOB.

Tema 14. XumMus 1 KOCMETHYECKHE CPEJICTBA

Kocmernueckue moromue cpeacta. Kpemsl. [lenomoromme cpeactsa. OnonackuBaTeNd U KOHJH -
nuoHepsl. I'enn. CocTaB U CBOMCTBA KAK COBPEMEHHBIX, TAK U CTAPUHHBIX CPEICTB T'MTUEHBL;
I'PaMOTHBIH BEIOOp CPE/ICTB TUTHEHBI; OJIE3HBIE COBETHI M0 YXOIY 3a KOXKEil, BOIOCAMH U MOJOCTHIO
pta. CocTaB 1 CBOMCTBA HEKOTOPBIX MPENapaToOB TMTUEHUYECKOM, JTIeUeOHOM 1 IEKOPAaTHBHOM
KOCMETHKH, FPAMOTHOE MX UCIOJIb30BaHHE. X MMUYECKHE ITPOLECCHI, JIEXKAIME B OCHOBE yXO/a 3a
BOJIOCAMH, UX 3aBUBKH, YKIIAJKH, OKPACKH; IIPABUIIBHBIA yXO/1 32 BOJIOCAMU, TPAMOTHOE HUCIIOJIb-
30BaHME MPEnapaToB U OKPACKU M YKJIAJKH BOJIOC, ODUEHTHPOBAHHE B MX MHOT000Opa3uu.
J1e3010paHTbl U O30HOBBIN «IIUT) IIAHETHI.

JymucTele BeuiecTBa B nappromMeprn, KOCMETHKH, MOIOLINX CPE/ICTBAX.

D¢dupnbie macna. Cocra. CinoxHbie 23¢upbl. CocTaB, CTPOCHUE, MOTYICHHE.

Ilpaxmuka

H3yuenue cocmasa 0ekopamueHot KOCMEeMUKU no dSMUKEMKAM.

Onpeoenenue pH - cpeovl 6 Mbliax u wamnyHsx.

H3eneuenue sghupnvix macen usz pacmumenvHozo mamepuaia. Ilepeunas msama, enogsoe macio.
Tonyuenue croxicHbIX IPUPOB U3 OP2AHULECKUX COCOUHEHUN. Dmuimemanam (3anax poma).
Hzobymunsmanam ((ppykmoswiii 3anax).

Tema 15. Xumus u nianera 3emist

XUMHUYECKHE IEMEHTHI B Onocdepe. buoreHHbie U BTOPOCTENIEHHBIE XMMUYECKUE 3JIEMEHTBI. Makpo
1 MUKpORJIEMEHTHI. [IpUyuHbI U TPU3HAKK HEJOCTAaTKa B OPraHU3Me YeJIOBeKa HEKOTOPBIX
sneMeHToB. bruoreoxnmuyeckue uukibl. L{ukibel razoo0pasubix BemecT. OcagouHble [UKIbI.
Kpyrosopor azora B 6uocdepe. Cuaepanus. Kpyrosopot yrieposaa B 6uocdepe. Kpyroropor
kucaopoa B ouocdepe. [Ipakruueckas padbora «KauecTBeHHOE OnpeieieHre HEKOTOPBIX TAKENbIX
METaJIJIOB B BOZAE». ATMOc(epa Kak cCBeTOPMIbTpP. 3aCOPEHHOCTh atMocdepsbl. [IpuunHbl n3MeHeHus
SIPKOCTH, I[BE€Ta aTMOC(EPBbI, MPO3PAYHOCTH U BUIUMOCTH aTMOC(EPHI. DKOIOrnYecKre MpoOIeMbl B



atmocdepsl. [TlapaukoBsiii 3pdext. [lapaukoBbie ra3sl. BropocreneHHble KOMITIOHEHTHI aTMOCHEpHI
(yraekuchiblii ra3, MeTaH, OKCHUbI a30Ta, TPOHOCHEPHBIH 030H, XJophTopyriepos). [Tocaencrus
napHuKoBoro s dexra. O30HOBBIN NUT M 030HOBAs JbIpa. [[uki o30Ha. [IpUYMHBI HCTOHYCHHS
030HOBOTO IKTa. Bemectsa - 3arpsi3auTenu Tporocdepbl. Okcuabl cepbl U xaopa. KucinorHeie
JOXU. XUMH3M MporeccoB. @oToxuMudeckuii cMor. Posib OKCHIOB a30Ta, 030HA, YrapHOr'o rasa,
YIJIEBOJIOPO/IOB U aJIbACTHIOB B 00pa3oBaHHK (POTOXUMHUECKOI'O CMOTa.

Ilpaxkmuka

H3yuenue kucnomnocmu ocaokos

Hccneoosanue 6030yxa na cooepoicarnue meepovix npumecel (8U3yaibHO U NPU NOMOUWU
MuKpockona). [egpuyum npecHoii 600vl Ha nianeme. 3azpazuenue 600bl. Konyenmpuposanue
MOKCUKAHMO8 NO Ouonocudeckum yenoukam. Ilpedenvno donycmumvle KOHYeHMpPayuu eeujecma

6 6ooe. O030p snauenuti IT/[K no naubonee onacnvim sewgecmeam. Cmounvie 600vl. [lepsuunas,
8MOpUYHAs U MpemUudHas 06pabomka CmoyHwlx 600. Xumuieckue cnocoowl yoaienus 3a2pa3HeHull
(copoyus, neiimpanuzayus, KOa2yisayus, CMepuIu3ayus, IKCMpaKyus, d1eKmpoxumuiecKue
cnocodwl). CunmemuuecKkue N0O8EPXHOCMHO-AKMUBHbIE 8eUWeCMBA KAK 3a2pAZHUmMENU 2uopocgepbi.
Hcmounuku ouokcuno8020 3azpsasHenus 600bl.

Onpeoenenue cooepiicanusi UOHO8 8000p00a 6 6ooe. pH- ¢pakmop 600bl (uccredosanus npod 600bl ¢
NOMOWBIO OYMAINCHBIX UHOUKANOPOS).

«Onpeoenenue aMmMuaka u UOHO8 AMMOHUA 8 800e». DKoN02udecKue npod.aemsl IUmocgepol.
THecmuyuowvl. Mncekmuyuovl, 2epouyuobl, GyHeuyuobl, pOOeHMUYUObl, HeMAMOYUObl, AKAPUYUOBI.
Komnnexcnas cucmema zawumul pacmenuii. Humpameor u numpumul. Mx énusinue Ha opeaHusm
yenogexa.

«Onpedenenue omHOCUMENLHOO KOIUYECTNEA HUMPATNOE 8 NOYBEN.

«Onpedenenue maxicenvlx Memanios 8 nouge (LOHO8 MeOu 08YXBAIEHMHOU, CBUHYA)).
DKonozuueckuii MOHUMOopUHe. 3a0auu dKOI02UYECK020 MOHUMOpUHed. Xumudeckue u duonrocudeckue
Memoovl ananusa. buounoukayusa. Qumounouxayus. Xumuyeckue memoosbl KOHMPOJIA.

«Oyenka 3aepa3HeHUs: 6030yXa NO COCMOSHUIO X80U COCHbLY. Memoovl MOHUmMopuH2a 6030VUHOL
cpeowi.

«Oyenka 3a2psa3HeHUss 6030yXa NO COCMOSHUIO X80U COCHbLY.

«Onpeodenenue yucmomul 8030yXa NO TUMATHUKAM ».

«CHez - UHOUKAMOP YUCTOMbL 8030YXAN.

«Onpedenenue 3anviIeHHOCMU 8030YXAY.

«Oyenka yucmomol ammocghepHo2o 6030yxa no eerudune agmompancnoOpmHou Hazpy3xkuy. Memoovl
MOHUMOPUHEA 8030VUHOU CPeObl.

«Pacmenus - uHoukamopuvl n1000poousi NOU8Y.

«Pacmenus - uHOUKamopvl KUCIOMHOCMU NOYBY.

«Pacmenus - uHOUKamMopvl 600HO20 PeHCUMA NOUE Y.

«Opeanonenmuueckue nokazamenu 600bl).

«Kecmrxocms 600b1». Memoowvl monumoputnea 600HoU cpedbl. «Hccredosanue 6000nposoOHON
800bLY.

Tema 16. Hayuno- riccienoBarenbckast IpOSKTHAS 1EATEbHOCTD

Teopus. [Tonsrue npoexTa. THITBI TPOSKTOB, OCHOBHBIE ATAITBI BHINOMHEHHS ITpoekTa. Kputepun
OLICHUBAHUS BBIITOJTHEHUS U 3aIUTHI IPOSKTOB.

Co3nanue mpoeKTa OCYIIECTBIISICTCS MO CICAYIONIUM ITATaM:

- Onpenenenue NpooIIeMbl;

- AKTyanu3anus TeMm;

- Br16op 00bekTa N3ydeHus;

- [locranoBka 1ienu u 3a1ay;

- [TonGop marepuana;

- Beibop MeTo10B HCcCcleI0BaHUS;

- [IpoBeieHe SKCIEPUMEHTAIBHON PaOOTHI;

- OdopmneHnue paboThI;

- 3ammTa NpoeKTa, MpeCTaBICHHE PEe3yIIbTaTOB.

Ilpakmuxka

BrImonHeHne mpoeKTOB ¢ UCTIONF30BAaHHEM KOMITBIOTEPHBIX TEXHOJIOTHH. 3aliTa IPOEeKTOB.



2.3. ®opMBbI KOHTPOJISI M ATTECTALNH 00y4al0LIUXCH

Jis OTCIe)XUBaHUs pe3yIbTaTUBHOCTH 00pa30BaTEIbHOIO MpoLiecca o IporpaMme «XuMHus B
AKHM3HH YEJIOBEKa» UCIONb3YIOTCS CIEIYIOLINE BUIbI KOHTPOJIS:

- IpeIBapUTEIbHBIN KOHTPOJIb (IIPOBEpKA 3HAHUN yJallMXCsl HA HAUYaJIbHOM 3Talle OCBOECHUS
IIporpaMMel) - BXOJHOE TECTUPOBAHUE;

- TeKYIIUHA KOHTPOJIb (B TE€YEHUE BCEI'O CPOKA peaiu3aliy IporpaMMsl);

- HTOTOBBIN KOHTPOJIb (3aKJIFOYMTEIbHAS IIPOBEPKA 3HAHUM, YMEHUH, HABBIKOB 110 UTOraM
peanuzauuu [Iporpammstr).

®opmMBbI aTTECTALIUH

- caMocTosITeNbHas paboTa;

- TECTUPOBAHHUE;

- TBOPYECKUE OTUETHI;

- y4yacTHe B TBOPUYECKUX KOHKYpCax M MPEIMETHON OJIMMIHAJIE 110 XUMHUU;

- IPE3CHTALMS U 3aIIUTA IPOEKTA.

Texymuii KOHTPOJIb:

dopmamu KOHTPOJISI yCBOEHHS yueOHOro Matepuaina [IporpaMmel sIBIISIFOTCS. OTYETHI 110
MPAKTUYECKUM paboTaM, TBOpUYECKHE pabOTHI, BHICTYIUIEHHUS HA CEMUHApax, CO3/1aHUE MTPE3EHTAIIH
o Teme U T. 1. O0ydJaronrecs BbINOIHAIOT 33/1aHUS B HHIMBUYaJIbHOM TEMIIE, COTPYAHUYAS C
1e1aroroM. BeirmonHeHne NpoeKToB CO3aeT CUTYALNIO, TIO3BOJISIONIYIO PEaTi30BaTh TBOPUECKHE
CHJIBI, 00€CIIEUNTH BBIPAOOTKY JIMYHOCTHOTO 3HAHUS, COOCTBEHHOI'O MHEHUSI, CBOETO CTHIIS
JeAaTebHOCTH. BKiTIoUeHne 00yJaronmxcsi B peaabHyI0 TBOPUECKYIO J€ITEIbHOCTD, IPUBIIECKAIOIIYIO
HOBH3HOM 1 HEOOBIYHOCTBIO SIBIISICTCS CTUMYJIOM Pa3BUTHS IO3HABATEILHOTO HHTEpECa.
O/HOBPEMEHHO PAa3BUBAIOTCS CIIOCOOHOCTH BBISBIISATH MMPOOJIEMBI U Pa3pemiaTh BOZHUKAIOIINE
MIPOTUBOPEYHSI.

ITo oKOHYaHUH KaKI0H TEMBI IIPOBOAUTCS HTOTOBOE 3aHATHE B BHJIE TEMATHYECKOTO TECTUPOBAHMUS.
Hrorosas arrecranusi IpeayCMaTPUBAET BHIIIOTHEHNE MHIMBHTyaIbHOTO IPOEKTA.
3.0prann3anuoHHO-TIearoru4ecKkue ycaosust peajausauuu Ilporpammel.

1.1. Yuedno-meroauueckoe odecnieuenne Iiporpammel

Metoauka 06ydeHus Mo IporpaMMe «XHMUS B )KU3HH 4eT0BEKa» COCTOMT M3 COUeTaHUS
JIEKIIMOHHOTO H3JI0KEHHUs TEOPETHUECKOT0 MaTeprana C HaryIsAAHbIM MOKAa30M HILTIOCTPUPYIOIIEro
MaTepuana U IPHEMOB PelIeHHs MPAKTHYECKUX 3a1ad. O6ydarolmecs 3aKpemisioT MOMydeHHbIE
3HAHHUS MyTEM CaMOCTOATENBHOTO BBINOTHEH S IPAKTHUeCKHX padoT. i pa3sBUTHS TBOPUECKOTrO
XMMHYECKOTO MBIIIEHHS ¥ HABBIKOB AHAIUTHYECKOH JeATelIBHOCTH TIeIaror MPOBOAUT CEMUHAPHI,
3aHATHS 110 TIPE3eHTAMH TBOPYECKUX M MPAKTUYECKHUX PaGOT, MO3TOBbIE IITYPME,
MHTEIeKTYaIbHbIE UTPHI.

1.2. Matepuanbno-Texnnueckoe odecnedenne IiporpaMmeI

OpraHu3aluoHHbIE YCIOBUS, TO3BOJIAIOIINE PEATH30BaTh COAEPKAHNUE JOOTHUTEIbHON
00pazoBaTeIbHOM MPOrpaMMbl « XMMUS B )KU3HHU YEJIOBEKay» MPEAINOoIaraloT Halu4yme:

- MOMEIIEHUS], YKOMIUIEKTOBAHHOT'O CTaHJAPTHBIM Y4eOHBIM 000pyJ0BaHUEM U MeOeIbIo (J10cKa,
MapTHI, CTYJbs, Kbl 37eKTpooOecTiedeHre, BRITSHKHON Kad), paKOBHHA C XOIOIHOM
BOJIOIIPOBOTHOM BOION ).

- HEOOXOIUMBIX ISl SKCIIEPUMEHTOB 000PYIOBaHMS U PEAKTHBOB.

- MyJABTUMEAUHHOTO 000pYAOBaHHS (KOMITBIOTED, HOYTOYK, TPOEKTOP, (MIIdII- KaPThI, SKPaH,
CpeICTBa TEIEKOMMYHHUKAIUU (JIOKAJIbHBIE IIKOJIbHBIE CETH, BHIXOJ B UHTEPHET).
JunakTryeckoe obecreueHue MmpearnonaracT HaTnuue TeKCTOB Pa3HOYPOBHEBBIX 3a/IaHHIA,
TEMaTHUYECKUX TECTOB M0 KAXKI0MY pa3Aeiay TEMbl, HHCTPYKLUI JIIsl BBITOJHEHUS MPAKTUYECKUX
pabort, Tabmuisl xumuueckux snementoB JI.M. MenzaeneeBa, TabmuIbl paCTBOPUMOCTH OCHOBAHHIA,
KHCJIOT, COJICH.
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