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1. [TosicHUTEABHAA 3AIIMCKA
HaHpaBJ’IeHHOCTB HpOFpaMMBI - CCTeCTBeHHOHayLIHaSI YPOBCHB

ocBoeHwus [IporpaMMmel - 6a30BbIT
1.1. AKTyalbHOCTb U 0COOEHHOCTH NMPOTPAMMBI

YenoBeK UCMONB3YET THICAYH PA3IUYHBIX XMMUYECKUX BEIIECTB, 0€3 KOTOPHIX HEMBICINMA
MOBCEAHEBHAs *U3Hb. BMecTe ¢ TeM MHOTHE M3 3THX BEUIECTB HE O€30MacHbl U MPHU HEYMEJIOM
oOpalmieHre BMECTO IMOJIb3bl MPUHOCIT BpEel, Kak MPUPOJE, TaKk M ueioBeky. Bce Oosbiie
HAKaIUIMBAE€TCS JAaHHBIX O B3aUMOCBSI3M MEXIy COJIep)KAaHHEM B OpPraHU3ME XHUMHUYECKHX
COCIMHEHMI, B TOM YHCJIE HOHOB METAJJIOB, 1 BOSHUKHOBEHUEM, Pa3BUTHEM TakuX O0Jie3HEH, Kak
pPaKoOBbIE U CEepJIeYHO-COCYIUCThIe 3a0oneBaHusi. B cBsi3u ¢ 3TUM ocoboe BHUMaHUE YAENAETCS
pOJIM Pa3IUYHBIX JIEMEHTOB B OMOXMMHMYECKHX IPOLIEcCcax B 3JI0POBOM U OOJIBHOM OpraHU3ME.
PaccMoTpeHre posin B OpraHuM3Me pas3IMYHBIX AJIEMEHTOB M HX COEIMHEHUH C OCTaTKaMH
OPraHMYECKUX MOJIEKYJ HMeeT OOJbIIoe 3HAauYeHHEe HE TOJBKO /s JICYSHHs, HO M U
npo(UIAKTHKHN pa3INyYHBIX 3a0oseBanuii. JlanpHeiiee pa3BUTHE MEIULUHBI CBA3aHO UMEHHO C
THMH HAaIlpaBICHUSAMHU. BraneHue 3HAHUSAMU O XHMHUYECKHX BEIIECTBaX MOTYT OOECIEeYUTh
IrPaMOTHOE OTHOIICHHUE K IPUPO/JIE U K COOCTBEHHOMY 37I0pOBbIO Oe3 HaHeceHus yuiep6a. [Toatomy
3HaHUE BO3MOXKHBIX MOCJIEACTBUI BO3IEHUCTBHS PA3IMYHOIO pOJa XMMHUUYECKHX COCJUHEHUHN Ha
OpraHU3M 4YeJOBEKa CTAaHOBUTCS HEOOXOIMMBIM HE TOJBKO JUIsl Bpadeld, HO W IJsl KaKIOTO

YCJIOBCKA.

3HaHus, MOTy4aeMbIe B IIKOJIE 10 XUMUH, BO3MOKHO ¥ HEOOXOIMMO TPaMOTHO MIPUMEHSTH
W B TOBCEIHEBHOW >KM3HH. [lo3HaBas OCHOBOIOJIATAIONIME 3aKOHBI XUMHUH, OOydJaromniuecs
3HAKOMSTCSI C COCTAaBOM M CBOWCTBAMH PA3JIMYHBIX XMMHYECKUX BEIIECTB, KAK €CTECTBEHHBIM
00pa3oM MPHUCYTCTBYIONIUE B YEJIOBEUECKOM OpraHWU3ME, TaK M IMPU HE3aBHCHMOM BHEIIHEM
Bo3nelcTBUM. IlIKONBHMKM y3HAIOT, Kak MMEHHO OTH BEIIECTBAa BIMAIOT Ha MPOLECCHI
JKU3ZHENIEATEIbHOCTH OpraHu3Ma W Ha caMy J>KM3Hb 4YeJOBEeKa - YTO IOJIE3HO M B KaKHUX

KOJIMYECTBAX, @ YTO MOXKECT OKa3bIBATh OTPULIATCIIBHOC BJIUAHUC.

I[OHOJ'IHI/ITCJ'IBHaH 06pasoBaTeana$[ 06H_[ep8.3BI/IBaIOH_[a$I nporpamMma «XUMUSI B JKU3HHU
YCJIIOBCKa» (z[aﬂee - HporpaMMa) 3HaKOMUT 06yqaf01u1/1xc;1 C KOMIIJICKCHBIMH HpO6HeMaMI/I n
3aJadyaMu, Tpe6YIOI_I_II/IMI/I CHUHTE3a 3HAHHU II0 paay npeamMeToB ((1)1431/11(21, 6I/IOJ'IOI‘I/I$I, OKOJIOTu,

reorpadusi, UCTOPHUS).

DKOJOTHYECKHI aCIIEKT: aHAJIN3 U3MEHEHHH B Oprn(a}omeﬁ Cpeac U opraHusanusa CBOCro

BIIMSIHMSI HAa CUTYAIMio, OpMHUpOBaHHE OEPEKHOTO OTHOIIEHUS K IPUPOJIE.



duznueckuil acreKT: HU3Y4YCHUC (I)I/IBI/I‘ICCKI/IX CBOMCTB BCIICCTB, (I)I/ISI/I‘—ICCKI/IC MCTOABI

aHaJIM3a BEILECTBA.
Hcroprueckuii acreKT: ICTOPUUECKUE CBEJEHUS O BIMSIHUM XUMUU Ha )KU3Hb YEJIOBEKA.
buonorndyeckuii acCieKT: U3y4eHUE XUMHYECKOTO COCTaBa 00BEKTOB KUBOM TPUPOIBI.

Nudopmartnka - mouck wuHbopManmmu B HWHTEepHEeTe, co3manne H OQOpMIICHHUE

npe3eHTannii, paboTa B TEKCTOBBIX U TaOIMYHBIX pEeAAKTOPAX.

Copepxxanue IlporpaMMbl 3HAKOMHT OOYYarOIIMXCS € XapaKTEPUCTHKOW BEIIECTB,
OKPY’KaoIIMX HAC B OBITY: BO/Ia, IOBapEHHAsI COJIb, C BEIIECTBAMH, U3 KOTOPBIX C/EIaHbI MIOCY/Ia,
CIIMYKH, KapaHJany, Oymara, CTpOUTEIbHbIE MaTepuajbl, aBTOMOOMIIbHASI TEXHUKA, JIEKAPCTBA U

T. II.

Takue tembl kak: «Boga», «IloBapenHas conby», «Cnnukn», «bymara» garoT BO3MOXKHOCTb
aKTyaJH3alliy SKOJOTUYECKUX 3HaHWK oOydarommxcs. [IpakTudeckue 3aHSITHS CIOCOOCTBYIOT

(GbopMUPOBAHUIO CHIEUATbHBIX YMEHUN U HABBIKOB Pa0OTHI C BELIECTBAMU U 000PY/1OBAHUEM.

[TpoexTHble paboOTHI, TeMaTHKa KOTOPbIX MHpuBoauTcs B IIporpamMme, mO3BOJAT
chopMupOBaTh Y 00y4aIOMIUXCS YMEHHE CaMOCTOSTENLHO MPHOOPETaTh U NPUMEHSTh 3HAHUS, a

TAKKC Pa3BUBAIOT UX TBOPUYCCKUC CIOCOOHOCTH.

AxktyanpHOCTh [Iporpammbl 0OyCJIOBJIEHAa TE€M, YTO B y4eOHOM IUIaHE IO TPEIMETY
«XUMHS» OTBEACHO Bcero 2 vaca B Hejelrro B 8 1 9 kimaccax u 1 wac B 10 m 11 kmaccax, 9ro gaeT
BO3MOXKHOCTh C(HOPMHPOBATh Y OOYYaIOIIMXCS TOJIBKO 0a30BbIC 3HAHHS IO MpeaMeTy. B Toxe
Bpemsi Bo3pacT 15-17 ner sBmsieTcs BaXKHBIM JJIs TTPO(ECCHOHATBLHOTO CaMOOMpeIeTIeHUS
oOydarommxcsa. Bo3MOXHO, 4TO TPOCHYBIIUWCS WHTEPEC K XMMHUU MOKET BIHATH HAa BBIOOP

Oynymei mpodeccun.

[Iporpamma pexkomMeHIOBaHa Il KCIOJIB30BAHUS B CHUCTEME JIOTIOJIHUTEIHHOTO
oOpa3oBaHus 00meoOpa3oBaTeNbHBIX OpraHM3alluii B pamMkKax ['OpoACKMX  IPOEKTOB
«MeauuMHCKUNA KJlacC B MOCKOBCKOU 1IKoje», «MHxkeHepHbIN KiacC B MOCKOBCKOMW IIKOJIEY,
«AKaIeMIYeCKHI KJIacC B MOCKOBCKOH IIKOJIE» 7151 JOPMUPOBAHUS Y O0yUJAIOUINXCS MOTUBALIUU

K BBIOOpY PO eCCHOHAIBHOMN AESITEIIEHOCTH.
1.2. Ilenarorunveckas nesaecoodpasnocts Ilporpammel

HCILHFOI‘I/IT-ICCKaSI HCHGCOO6paSHOCTB HpOFpaMMBI 3aKJII0O49ac€TCA B TOM, YTO B IIPOLECCE

00yueHUs CO3/1al0TCs YCIOBUA K (POPMHUPOBAHMIO Y O0YUAIOIINUXCS



IEJIOCTHONH KapTHHBI MHpA, BOCIHUTAHUIO JIOJCH TBOPYECKUX M KOHCTPYKTUBHO MBICIISIIUX,
TOTOBBIX K pEIICHHI0O HECTaHIAPTHHIX >KU3HEHHBIX 3amad. Ha 3amarusx mo [Iporpamme
bopMHpYIOTCST yMEHHsS O€30MacHOTO OOpamieHuss C BEHIeCTBAMH, HCIIOIb3YEMbIMH B
NOBCEJIHEBHOW JKW3HU, 3aKJIaJbIBAlOTCS HOPMBI 3I0pOBOTO 00pa3a >KU3HU. 3HAKOMCTBO
00y4aroIuXCsl ¢ XHMHYSCKIMH BEIECTBAMU, U3 KOTOPBIX COCTOUT OKPYIKAIOIIUI MUP, TO3BOJISIET

PACKpBITh BaXKHEHIIINE B3aMMOCBSI3U YEJIOBEKA M PA3IMYHBIX BEIIECTB B CPEIe €ro OOUTaHMUS.
1.3. OrauuurtesbHble 0codeHHocTH IIporpammbi.

[IporpaMma wumeeT NPUKIAAHYIO HAMNPABIECHHOCTh W CHYXKUT [JIS yAOBJIETBOPECHUS
WHIMBUIYaLHOTO WHTEpeca OOyJaronuxcsi K M3yYCHHIO W NMPUMEHEHHWIO 3HAHWW MO0 XWMHUU B
noBceAHeBHOM u3HH. B [Iporpamme craButcs 3a1ada HEOOXOIUMOCTH 00ECIICUUTh XMMHYECKYIO
TPaMOTHOCTh B HaNPaBJIECHUU COXPAHEHUS 370POBbsI, KaK 3aJiora yCTIEeITHOCTH YEJIOBEKa B KU3HU,
JlaeTcsl IOHATHE O JIEKAPCTBEHHBIX BEIIECTBAX U MEXaHNW3MaX UX JICHCTBUS HA OPTaHU3M YeJIOBEKa.
Conepsxanue [Iporpammsl onpenenseTcss C y4eTOM BO3PACTHBIX OCOOCHHOCTEH O0ydaromuxcs u
X UHTEPECOB B 00JIACTH MO3HAHMS MUpPA, K caMOMy ceOe, )KM3HHU B IICJIOM, a TaKKe C y4EeTOM
MICUXO0JIOT0-TIeJarOTHYeCKIX 3aKOHOMEpHOCTEN oOy4deHus u dbopMupoBaHUS
€CTEeCTBEHHOHAYYHBIX 3HAHWW M BHUAOB MO3HABAaTEIbHOW AesTenbHOCTH. Ocoboe BHUMaHUE

yaensercs GOpMUPOBAHUIO IKOJIOTHUECKUX 3HAHUNA 00yJaronIuxcs.

ITpu cocraBnenun IIporpamMmbl OBUIM H3Y4E€HBI M IPOAHAIU3HPOBAHBI ABTOPCKUE

MPOTPAMMBI:

[lleBanés O.M. Xumus u xku3ub. - Mocksa, 2017. amkosa O. B. Xumus Bokpyr Hac. -
Benukuit Hosropon, 2012. Ky3nenosa E. I'. Xumus Bokpyr Hac. - Cankr-IletepOypr, 2013.
[Totexa C.H. Xumus Bokpyr Hac. - AMypck, 2016. @engoposa C.A. FOHBIH uccnenoBarens. -
Hosopxes, 2015. Oaunen A. M. Xumuueckue BeliecTsa B TOBCEHEBHOM KU3HU. - MOCKBa,

2015

1.4. Heas u 3agauu [Iporpammsl

Heab: popmupoBanue y oOyyarolmUxcsi MIyOOKOTO M YCTOHYMBOTO MHTEpeca K MUPY
BEILLECTB U XUMUYECKUX MPEBPALLIECHUN, MPUOOPETEHHE HEOOXOJUMBIX MPAKTUYECKUX YMEHUH U

HaBBbIKOB MMPOBCACHUA SKCIICPUMEHTOB.

3agauu:



OoOyuaromue:

pacimmpeHue Kpyrozopa o0y4yaromuxcs;

MOBBINIEHWE KX HHTEpPEca K XUMHUM W pPa3BUTHE BHYTPEHHEW MOTHUBAIlUM YYEHUS Yepes
dbopMHpoBaHUE MPEACTABICHUI O COCTaBE M CBOMCTBAX XMMHUYECKHX BEIIECTB M MaTepUaJIOB,
OKpY>KaloILlKMX YeJIOBEKa B IOBCEIHEBHOM )KM3HU U MEIULINHE;

pacmmpeHue W yriayOJjeHue 3HaHUM O0yd4arouuxcss O POJIM XUMUYECKHUX D3JIEMEHTOB U HX
COCIMHEHUI B JKU3HEAECATENBHOCTA OPraHW3Ma, O BAXKHEUIINX XMUMHUYECKHX IPEBPAIICHUSX,
JeKAIKUX B OCHOBE MeTa0o0JIM3Ma, O IPUMEHECHUN B MEAWIIMHE HEKOTOPHIX HEOPTaHUYECKHUX U
OpPraHWYECKHX BENIECTB;

MOJTOTOBKA OOYYArOMIMXCS, OPHUCHTHPOBAHHBIX HAa XUMHUYECKHA MpOoPwiIb OOydeHHs, K

YCBOCHI/IIO MaTepI/Iana ITOBBINICHHOT' O ypOBHSI CJIOKHOCTHU I10 XUMHUU.
PasBuBarmue:

(dbopMupoBaHUEe CIIELIUAIbHBIX YMEHUH 1 HaBBIKOB pa0OThl ¢ XMMUYECKUMH BEIIECTBAMH U
MaTepuanaMy B ObITY U HCIIOIb30BAHUSA MTOJyUYEHHBIX 3HAHUH Ha MPAKTUKE;
pa3BUTHE TBOPYECKUX CIOCOOHOCTEH M yYMEHHUH y4YalluXCs CaMOCTOATENbHO NpHOOpeTaTh U

MPUMECHSTH 3HAHUS HA MPAKTUKE.
BocnuraTeabHbIE:

BOCHHUTAHUE HSKOJOTUYECKOMN I'PaMOTHOCTH U XUMHYECKOU KYJbTYpPbI IIpH 06paHI€HI/II/I C
BCIICCTBAMU,

OpHEHTANNA HA BBIOOP XUMUKO-OMOIOTHYECKOTO MPOdUIIs.

1.5. Anpecart IIporpammsl

[Iporpamma aktyanbHa ais ooydaromuxcs 10, 11 knaccos (15-17 ner). Ha o0yuenue no
[Iporpamme npuHHMAIOTCS BCE JKEJalollve, MMerolmue O0a30Bble 3HAHHMS MO XUMUU U HE

UMEIOIIHME TPOTUBOMOKA3aHUH TI0 3I0POBBIO.
1.6. ®opMBbI U pe:KUM 3aHATHIA.

@DopMbl OPraHu3aluM y4eOHOr0 3aHATHSA:
- JIEKIIMOHHO-CEMHHAPCKOE 3aHSITHE;

- MPAKTUYECKOE 3aHSITHE;

- Oecena;

- KOH(pepeH1us,

- urpa.



®opMbl OpraHu3anuu 06pa3oBaTeIbHOrO MpPoLecca - TPYIIIOBasi, HHAWBUAyabHAS.

Conepxanme Ilporpammbpl  mpexmonaraeT pa3HOOOpasHbIEe BUABI  JESTEIHHOCTH
oOy4Jarommxcs: Oecenbl, TUCKYCCUH, TPAKTUIECKUE U JTab0opaTopHbIe pabOThI, CAMOCTOSTEIbLHEIC
HPOCKTHBIC PA0OTHI C HCIOJIH30BAHUEM PA3IUYHBIX HCTOYHHKOB HH(OpMAIIHH.

I'pynnosaa (6ecena »BpucTUYecKas, 3allluTa MPOEKTOB, Ja0OPaTOPHOE 3aHATHE, JTEKIHU,

OJIUMIINA/A, OTKPBITOE 3aHATHE, IPAKTHYECKOE 3aHATHE, IPE3EHTALMS, CEMUHAD).
Huousuoyanvnasa (nabmoaenue, oTpab0OTKa HABBIKOB PEIICHUS MPAKTHYSCKHUX 3a/1a4).

JleknmonHo-ceMuHapckas oopma IpoBeACHUS YICOHBIX 3aHATHH TTO3BOJISICT PACITUPUTE U
yIayOUTh 3HAHUS O XUMHUUECKHUX BEIECTBAX, IPUMEHSAEMBIX B OBITY, CTPOUTENILCTBE, METULIMHE U
T.1. CeMuHapbl CMOCOOCTBYIOT MOBBIIIEHUIO YPOBHS CAaMOCTOSITEIHHOCTH OOYy4YalOIIUXCS B
YCBOGHHMU MaTepuasia W Tpu paboTe ¢ JONOJHUTEIbHBIMU HWCTOYHHKAMU WH(POPMAIIH.
[TpakTHueckue 3aHATHSA CIOCOOCTBYIOT (POPMHPOBAHMIO CHELMATIbHBIX YMEHUH U HABBIKOB
paboThl C XMMHYECKMMHU BellecTBaMu H obOopynoBanueMm. Co3gaHHe MPOEKTHBIX padoT 1o
OTIEeNbHBIM TeMaM [IporpaMMBbl MO3BOJISIOT Pa3BUTh TBOPUYECKUE CIIOCOOHOCTH, CHOPMUPOBATH Y

OGy‘IaIOH_II/IXCH YMEHHA CaMOCTOATCIIbHO an06peTaTb 3HaHHA.

WHTerpanus: nporpaMma yriayoaseT 3HaHuUs 110 OMOIOTUHU, XMMUH, 9KOJIOTHH, MEIULIUHBL,
NICUXO0JIOTUU. VITOroM yCBOEHHMs IPOrpaMMBl SBIISETCS 3aILUTA IPOEKTA.
Pexum 3aHsATHII: 2 pa3a B HEJIENIO 11O 2 Yaca.

1.7. Cpox peanuzanum Ilporpammsl.
Cpok peanusanuu mnporpammbl - 1 roa. OOmiee KOJIMYECTBO YYEOHBIX 4YacoB,

3aIIaHMPOBAHHBIX Ha BeCh nepuoj oOyuenus: 144 yaca.

1.8. Ilnanupyembie pe3yabTaTsl ocBoeHusi [IporpaMmmel.
Oopa3oBaTebHbIE pe3yJbTaThl:
[Tocne 3aBepmienus ooydenus no [Iporpamme obydgaromnuecs OyayT 3HATh:

- COCTas, CBOfICTBa, obmactu IIPUMCHCHUA HauboJee paCHpOCTpaHéHHBIX BCIICCTB U MATCPUAJTIOB
U YMCTb IPUMCHATH UX 110 HA3HAYCHMUIO, CO6J'IIOI[a$I npaBujia 0e30IacHoOro O6paIJ_IeHI/IH C HUMU;

- POJIb XUMHUYCCKHUX IJICMECHTOB U UX COC}II/IHCHI/If/i B )KMUBHECACATCIIbHOCTH OpTraHu3Ma,



-  BaKHEHIIIHE XUMHYECKUE OpeBpaliCHUA, JIC)KAITUE B OCHOBC MeTa6OJ'II/13Ma;

- HCKOTOPBIC HCOPTAaHUYCCKUEC U OPraHNYCCKUC BCIICCTBA, IPUMCHACMBIC B

MCIUIIMHE.

[Tocne 3aBepuienus ooydenus no [Iporpamme oOydaromuecs Oy1yT yMeThb:

- COCTaBJISITh CXEMbl OCHOBHBIX KPYTOBOPOTOB OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IE,
00OCHOBBIBATH POJIb KAXKIOTO B COXPAaHEHUH MTPHPOIHOTO PABHOBECHS,
AHAIM3UPOBAThH IIPUYNHBI U MTOCIICICTBHS €r0 HapyIICHUS;

- TPOBOJUTH XMMUYECKUH IKCIICPUMEHT 10 OOHAPYKCHUIO KATHOHOB M aHHOHOB
B PacTBOpaXx;

-co0TrIoAaTh MpaBmiia 0€30aCHOCTH MPU OOPAIICHUH C JICKAPCTBEHHBIMH
BEIICCTBAMHU U CPEICTBAMHU OBITOBOW XUMHUH;

-COCTaBJISITh OTYET O MPOJICITAHHOM 3KCIIEPHUMEHTE;

-IPUMEHSTh BEHIECTBA 110 HA3HAYCHUIO;

-pelaTh 3aa4u pa3IMIHOl CTEIICHU CIIOKHOCTH: KaK THUIIOBBIC, TAK U
KOMIUICKCHBIC,

-pa3BUBATH C06CTBCHHYIO HWHULIMATUBY U IO3HABATCJIbHYIO dKTUBHOCTD IIPU

PCHICHUHN PA3JIMYHBIX BOIIPOCOB 1 HpO6J’ICM B XUMHHU.
Pa3nen 2. Conep:xanue Ilporpammel

2.1. YueOHblii (TeMaTHUYeCKHii) MIaH

Ne  |HaszBanme pasgena Kouan4yecTBo yacos dopma
BCEro Teopus NPaKTHKA  |arrecTanuu/
KOHTPOJISI
Beeneuue 8 6 2
1 Boga 8 4 4 reMaTHIeCcKOe
TECTHPOBAHHE
2 YucThle BEIIECTBA U CMECHU B 6 2 4 TEMATUYECKOE
JKA3HHU YeIOBEeKa TCCTHUPOBAHUC
3 [ToBapeHHas coJib U caxap 5 3 2 TEMATUYECKOE
TECTHPOBAHKE
4 XUMUSI TTUIITH 20 3 17 TEeMaTHYECKOES
TECTHPOBAHHE
5 Crvuxu 8 6 2 TEeMaTHYECKOES
TECTUPOBAHKE
6 Bymara 6 2 4 TEMAaTHYECKOE

TCCTUPOBAHUC




7 XUMHUA U CTPOUTECIILCTBO 12 4 8 TeMaTU4eCcKoe
TECTUPOBAHUE
8 XUMUS 1 aBTOMOOHIIB. 4 2 2 TeMATHUECKOE
TECTUPOBAHUE
9 XuMusi CTUpaeT, YUCTUT U 10 2 8 TEMaTHIECKOE
youpaer. TECTHPOBAHUE
10 XHUMHSA 1 KOCMETHYECKHE 6 2 4 TEMaTHIECKOE
CpeJCTRa. TECTUPOBAHUE
11 XuMUS - X039HKa JOMalIHeH 12 S 7 TEMaTHYCCKOC
anTeyKu TECTHPOBAHUE
12 XuMUs B MCEOUIINHEC 32 20 12 TEeMAaTUYECKOE
TECTUPOBAHUE
13 BeinosnHeHne NpoeKkToB. 7 2 5 3ammTa
MPOEKTa

HTtoro 144 63 81

2.1. Copnep:xanue Ilporpammsl

BBenenue

OO6uue npaBuia paboTsl B XUMUYeCcKoH 1abopaTopun. TexHuka
6e3omacHocTH IpU paboTe B XUMHUUYECKOM Jabopatopuun. Oka3zaHue nepBou
MOMOIIIM TP HECYACTHBIX ciyyasx. [IpaBuna paGoTel ¢ KUCIOTaMU, IIET0YaMH,
JeTy4yuMH BeliecTBaMu. HarpeBaTenbHble TpUOOPHI U MIPpaBUiIa pabOTh C HUMH.
Xumuueckast mocyia oo1ero HazHaueHusl. MbIThbe U CyIIKa XMMUYECKOH MOCY bl

Ponp XuMuM B )KM3HU YeJIOBEKa U pa3BUTUH yenoseyecTBa. O030p
Ba)KHEHININX KJIACCOB COEUHEHUI, NCTIONBb3YEMbIX Y€JIOBEKOM. XUMHUSI -TBOPEHUE
HPUPOABI U PYK UeIoBeKa. XUMHs BOKPYT Hac. XMMUYECKHE BELECTBA B
MOBCEIHEBHOM KHU3HU UEJIOBEKA.

IIpaxmuxka:

1. Tlpuemsl oOpaieHus ¢ HarpeBaTeIbHBIMU IPUOOPaMH (CIIMPTOBKa,
TUTUTKA, BOSTHAS 0aHs) 1 XMMHYECKOU MOCY/I0i 00IIero Ha3HaueHMS.

2.

H3TOTOBJICHUEC 3TUKETOK HECOPIraHNMYCCKUX BEIIECTB, COCTABJIICHUE CIIUCKA

CocTtaprienue Ta0IHIl, OTPAXKAIONIUX KIACCH(PHUKAINIO BEIIECTB,

PCaKTUBOB, HCCOBMECTUMBIX JIJIA XPaHCHUA.

Tema 1. Boaa
Bopa B macmtabe mnanetsl. Kpyrosopot Boasl. [Ipuponnas Boga u e€
Pa3HOBUIHOCTHU. XapaKTEPUCTHKA BOJI IO COCTABY M CBOMCTBaM. MUHepaJIbHBIC

BOJbI, UX MECTOPOKIACHHA, COCTAB, I_ICJ'IC6HI:IC CBOﬁCTBa, IMPUMCHCHHUC. 3amacsl




npecHoi Boabl Ha tutaneTe. [IpecHas Boja u ee 3amachl. DKOJIOTHYECKUE TPOOIEMbI YUCTON BOIBI.
Bona B opranm3me dyenmoBeka. Bojga B Memunmue u (apMakoJoruu. AHOMamuHu (hU3HUECKUX
cBoMCTB. PacTBopsitomias criocoOHOCTh BObI. [IpoGemMbl MUTHEBOM BOJIBI.

Ilpaxkmuxa:

1. Ananu3 BoAbI U3 MPUPOIHBIX UCTOUYHUKOB.

2. PactBopsitoiee aeiicTBUE BOBI.

3. OuucTtka BOJBIL.

4. OmnpeneneHne KeCTKOCTU BOJbI U €€ yCTpaHEHHE.

5. MHoro i1 BoJibI B OBOIIax M GpyKTax?

Tema 2.YUncTble BemecTBa H CMECH B 'KU3HH YeJIOBEKA

Yucteie BemecTBa JuctummpoBanHas Boga, Kucnopoa. Cepebpo, Bogopon, Csunen u
ap. Uctunneie pactBopsl. Cmecu Mopckas Boga. I'panur. Crans. PacTBop Xnmopuna HaTpus [uis
uabekuui. YyryH. Bo3znyx. bazaneT. CTekno. OMynbcus «Macio B Bojae». Pa3HOBUAHOCTH cMecel,
00JacTH MX HCHOJIb30BaHMs B IOBCEJAHEBHOHN JKM3HU 4YejoBeKa. ['OMOreHHbIE U reTeporeHHbIe
cmecu. Cmecu B (¢apmakonoruu. I[lpumepsl XHIKHX, TBEpAbIX M TIa3000pa3HBIX CMECEH.
OpnHOpoAHBIE M HEOJHOPOAHBIE cMecH B ObITy. CBoiicTBa cMeceld. Pa3nenenue cmecei.

Brigenenue BemiecTB M3 HEOMHOPOIHOW cMecH, OOpa3oBaHHON pacTBOPHUMBIMH H
HEpacTBOPUMBIMHU B BoJe BemecTBamMu. OTcranBaHue: BblaeneHue BeleCcTB U3 HEOIHOPOIHOM
cMecH, 0Opa30BaHHOW HEPACTBOPMMBIMU B BOJE BEUIECTBAMHU C PaA3JIMYHOW MIIOTHOCTHIO. B
JIeJUTENIbHON BOpPOHKE. JMCTUIUISIIMS, BbIIApUBaHUE, LEHTpUdyrupoBaHue, xpomarorpadus,
KPUCTAJUTM3AIMS ¥ BO3roHKa. [leperonka mim TUCTHIUISIIHS - CIIOCO0 pa3/ielIeHHst, OCHOBAHHBIN Ha
pa3IMyuy B TEMIIEPATypax KUIEHUS JPYT B APyre KOMIOHEHTOB.

[Tpuem pasgeneHus OTHOPOIHBIX CMECEH IyTeM HCHApeHUs JIETyYHX MXHUAKOCTEH C
HNOCJIENyIOlle KOHAeHcauuell ux mnapos. IlpuMmep: mnomydeHue IOUCTHWIIIMPOBAHHOM BOJBI.
Pemenue 3a1a4 Ha HAXOXKAEHUE MAaCCOBOM M 00BEMHOMN J0JIM KOMIIOHEHTA CMECH.

llpaxmuxa

1. UsroroBienue mpocTedmmx GuiIbTPOB U3 MOAPYUHBIX CPelICTB. Paznenenne HEOTHOPOIHBIX
cMeceH.

2. Ouncrka MCOHOI'O KynnopocCa OT HCPpAaCTBOPHUMBIX U PAaCTBOPUMBIX HpHMeCCﬁ.

Tema 3. IloBapeHHas coJIb U caxap
Ponb noBapeHHo# conu B 0OMeHe BEIECTB YeJIOBEKa U KUBOTHBIX.

CouneBoii OanaHc B opranu3me yenoBeka. [[puMenenne xiopuaa HaTpus B



XO3SIIICTBEHHOI JleATeIbHOCTH YenoBeka. Koraa conp - si71. 3noynorpebieHue conbio.
Hcnosnp30oBaHue XJI0puaa HaTpUsS B XUMUYECKOHN IIPOMBIIITIEHHOCTH. Vcriosb30BaHue Xaopuaa
HaTpud B nuiie, Mmeauuune. [IpousBoactBo noBapeHHoi conu. Caxap u ero cBoiictsa. [lonesnsie u
BpeIHbIe 4epThl caxapa. HeoObrdHOE MpuMeHeHue caxapa. [Ipakmuxa.

1. CpoiicTBa pacTBOPOB MOBAPEHHOH COJIH

2. l'oput nu caxap?

Tema 4. Xumust numm

N3 dero cocroutr mnuma. XUMUYECKUH COCTaB MNPOAYKTOB TmuTaHus. OCHOBHBIE
KOMIIOHEHTBHl THIMU: KUPBI, OEJKH, YIJIeBOJAbl, BHUTAMHUHBI, COJIM. XHUMHUS MPOTYKTOB
PACTUTEIBHOTO ¥ XKUBOTHOTO MPOUCX0XkIeHUs. Pusnonorus numeBapenus. [IpoaykTst ObicTporo
IPUTOTOBJIEHUST M OCOOEHHOCTHM HX Mpou3BozacTBa. IIpomeccsl, mpoucxonsdmue HpU Bapke,
TYWIEHUH U >kapeHuH nuinu. Kak caenaTts ey He TOJIBKO BKYCHOM, HO M mose3Hoi? J[o6aBku B
MPOIYKTHI MTUTAHUSA.

XUMHUYECKHE peakUUHd BHYTpU Hac. XHUMUYECKHE IPOIECChl, NPOUCXOAALINE IpHU
XpaHEHUH U nepepaboTKe CebCKOX03sIMCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M aHTHOKUCIUTENH, UX
pOJIb.

CriocoObl XMMHYECKOTO aHAIM3a COCTaBa BEIIECTB B MPOAyKTax nmutaHus. CoaepxaHue
BUTAMHUHOB U MHHEPAJIbHBIX BEIIECTB B MHUIICBBIX NPOayKTax. [Ipakmuka

1. Onpenenenue kauectBa Meaa. [IpoBepka Mea Ha HaIMYME KpaxMaia, Mea,
caxapo3sbl.

2. Ompenenenue ButamMuHoB A, C, E B pacTutenbHOM Macie.

OmnpeneneHue HUTPATOB B MPOYKTaX.
AHanu3 NpoxyaJnuTeNIbHbIX HAITUTKOB.
Omnpenenenue cofepx aHus KUPOB B CEMEHAX PACTEHUH.

KauecTBeHHBIE peaKIIMU HAa MPUCYTCTBUE YTIIEBOJIOB.

N o gk~ w

XUMHUYECKHE OTBITHI C )KEBATEIbHONU PE3UHKOM.
8. Ormpenenenue copepkaHusl MOBAPEHHOM COJM B MPOAYKTax MUTaHUS (Macio, CHIPHI,

COJIEHBIE TBOPOKHBIE U3/ICIIHS).

Tema S. Cinuku
[Tupodopsr. Uctopus nzobperenns cnuuek. Crnuuxu [ancens u Yokepa. Crnmuku Copua.
Crnuku Upunu. IBenckue cnimuku Jlynacrpema. Kpacusiit u 6ensiit pochop. OKucinTenbHo -
BOCCTAHOBHUTEIBHBIE MPOIECCHI, MPOTEKAIONINEe MNPHU 3KUTaHuU CcnudKd. OCHOBHBIC BHIBI

COBPCMCHHBIX CITMYCK. I[eperIHHLIC



(M3rOTOBIICHHBIC U3 MSTKHX ITOPOJI IEPEBA - OCUHBI, JIUITBI, TOIOJIS,, aMEPUKAHCKOW OeJI0i COCHEI
U T. 1.), KAPTOHHBIE M BOCKOBBIC (Tapa(HOBBIC - M3TOTOBJICHHBIC W3 XJIOMYATOOYMa>KHOTO
KryTa, IpONHUTaHHOTO napaduHom). [lo Merony 3akuranusi - TEPOUYHBIE (3KUTAIOLIHECS MPH
TPEHUH O CIEIHATBHYIO MTOBEPXHOCTh - TEPKY) U OSCTEPOUHBIC (3aKUTAIOIINECS MPH TPEHHH O
J100YI0 TTOBEPXHOCTH).

CnunyeyHoe MMpOU3BOJACTBO B Poccumn. CTpOCHI/Ie, COCTaB U N3TOTOBJICHUEC CIIMYCK.

Cneunanbupie cnuuku. [IITopMOBbIe (OXOTHHYBH) - TOPSIINE HA BETPY, B CHIPOCTHU U MO
noxaém. Tepmudeckue - pa3BUBAKOIIUE NPH FOPSHUH 00JIee BHICOKYIO TEMIIEPATypy U JAIOIIUE
IIpu CropaHuu roOJIOBKH Ooibliiee KOJIU4YeCcTBO Teiuta. CUrHAIbLHEIE - Jarmue IMIpu ropeHUuu
nBeTHOE Mmiams. DoTorpadudeckue - MarONIUEe MTHOBEHHYIO SIPKYIO BCIBIIIKY, HUCIIOIb3YEMYIO
npu  ¢ororpadpupoBanuu. CurapHble - COHYKH YBEIUYCHHOTO pasMepa i Oojee
HPOJIOJKUTEIILHOTO TOPSHUS MPH PACKypUBaHUU CUTApbl. TpyOOYHbBIC- CHIMYKU YBEIUYEHHOTO
pa3mepa Juisi Ooiiee TPOJOJDKUTEILHOTO TOPSHHS HpPU PACKyPHUBAHUU KYPHTEIBHOW TpYOKH.
KamuHHBIC - OYeHb [UIMHHBIC CITMYKH, YTOOBI 30KUTaTh KAMUHBI. ['a30BbIC - MEHBIIICH UTHHBI, YeM
KaMUHHBIE, YTOOBI 3KUTaTh ra30BbIe TOpeiku. JlekopaTHBHbIC (TI0apOYHbIC, KOJUICKIIUOHHBIC) -
OrpaHUYCHHBIC BBIMMYCKH KOPOOKOB (MHOrAa HaOopamu, YJIOKEHHBIMH B JEKOPATHBHYIO
KOpOOKY).

Ilpakmuxa

W3y4yenune CBONCTB pa3IMYHBIX BUAOB CIIHUYEK (OBITOBBIX, OXOTHUYBHX, TEPMUUECKUX,

CUTHAJIbHBIX, KAMUHHBIX, (poTorpaduueckux).

Tema 6. bymara

Ot nepraMeHTa U LIEJIKOBBIX KHUT 10 Hamux aHeil. Llemnono3a. Cesa3yromiye: KaoauH,
KapOOHAT KaJbIHsl, MUTMEHTHI. XJI0M4aTo0yMakHble TKaHU. Buasl Oymaru u ux nmpakTHuecKoe
uCHoab30BaHue. TexHosorus nmpousBoacTsa 6ymaru. CTpykTypa OyMaru moji MUKpPOCKOIIOM
BO ()JIyOPECIICHTHOM CBEYCHUH.

[TonydabGpuxarsl a1 mpou3BOJCTBA Oymaru: ApeBecHass Macca WIH IeJUI0I03a;
[EJUTI0I03a OJHOJIETHUX PACTEHHH (COJIOMBI, TPOCTHMIBI, KOHOIUIM, pHUCA U JPYTHX);
MOJYLIEJUTI0N03a; MaKyjaaTypa; TPAMUYHAs IoJiymMacca; JUlsl CIeNHalbHBIX BHIOB Oymaru:
acOecT, epCTh U APYrue TEKCTUIbHBIE BOJOKHA.

[IpousBoacTBo Oymaru: NpUroTOBIEHHE OyMa)kHOM Macchl (pa3MoOJl U CMELICHHE
KOMIIOHEHTOB, ITPOKJIEHKa, HAIIOJIHEHNE U OKpacka OyMa)kKHOI Macchl); BbIpaOOTKa OyMaXKHOU

MacCcChl Ha 6YM3.FOILCJ13TGHBHOI7I MalIuHEC



(pazbaBieHne BOJOW M OYMCTKA MAacChl OT 3arPsA3HEHUH, OTIIUB, IPECCOBAHHE U CYIIIKA, & TAKKE
NepBUYHAs OT/ENKAa); OKOHYATeNbHas OTHeNKa (KalaHAMPOBAHME, pe3Ka); COPTHUPOBKA H
yIaKoOBKa.

Ilpakmuxa.

1. U3ydenne cBOMCTB pa3iIuYHbIX BUJOB OyMaru.

2. llonyuyenue Oymaru.

Tema 7. XumMusi 1 CTPOUTEJIHCTBO

Crpourenbubie pacTBopbl. M3ects. Men. Ilecok. beron. Ilement. Uctopusi crekna.
Kupriman. ®apdop u dasuc. JlpeBecnHa - YHHUKQJIbHBIA CTPOUTEIBHBIA MaTepHall.
Jlakokpacounbele MaTepuanbl. CBOMCTBa OJMM(]BI, MACISIHBIX KPAcOK, IMaJICid, pacTBOPUTEICH.
[Tonarue o0 sKoylorMYecKH 4YUCTBIX Marepuanax. Kepamuueckas nena. 3umaput. Kampimwr.
Conomurt. I'pyro0ioku. CHMKaThl METAIJIOB U BSDKYyILME MaTepuasbl. Koppo3us CTpoUTenbHBIX
MartepuasioB. [losimMepsl B cTpOUTENBCTBE.

XUMUYECKHE CBOMCTBA CTPOUTENbHBIX MaTEpUaIOB

XHUMHUECKasi CTOMKOCTb - 3TO CBOMCTBO ITOKa3bIBAET, HACKOJIBKO MAaTepHal YyCTOWYUB K
BO3JICHCTBHIO IPYTUX BEIIECTB: KUCIOT, LIEJI0YEH, COIeH U ra3os.

Koppo3uoHHass ycTOMYMBOCTH - CBOMCTBO Marepuana MNPOTUBOCTOATH BO3ACHCTBUSAM
OKpy»Xarolei cpenpl. Yaile Bcero 3To OTHOCUTCS K CIIOCOOHOCTH HE MPOIMYCKaTh BIArY.

PactBOpuMOCTb - CBOMCTBO, IPU KOTOPOM MaTepHUall UMEET CIIOCOOHOCTh PaCTBOPATHCS B
Pa3IUYHbBIX )KUJIKOCTSAX.

Anre3us - CBOWCTBO, KOTOPOE XapaKTEpU3yeT CIHOCOOHOCTb COEIUHATHCA C JIPYTUMU
MaTepualaMU U MOBEPXHOCTSIMHU.

Kpucrammsanus - xapakTepuCcTHKa, IPU KOTOPOM MaTepHall MOXKET B COCTOSHHMM Mapa,
pacTBOpa UM paciuiaBa 00pa3oBbIBATh KPUCTAILIBL.

Bunpl 3arps3Henuil (mbuieBble, pagualiOHHbIE, OMOJIOTHYECKHE, IIyMOBBIEC), 3HAUCHUE
JKUBBIX OPTaHU3MOB B IOMax U KBapTUPaXx.

Ilpakmuxa

OnpeﬂeneHHe OTHOCHUTEIHLHOMN 3aIbJIEHHOCTH BO3JyXa B IIOMCIIICHHUH.
Pemenue 3aa4 € 9KOJIOTHYCCKUM COACPIKAHUCM.

Tema 8. Xumust 1 aBTOMOOMJIL
Marepuainbl, KOTOpbIe HMCMIOJL3YIOTCS JJii M3TOTOBICHHSI aBTOMOOWIICH. 3ampaBOYHBIC
JKUJIKOCTH (TOIJIMBO, Macjia, CMa3KH, OXJaXKJAroNIUe >KUAKOCTH W T. 11.); PE3WHBI - IIUHBI W
PE3UHOTEXHUYECKUE H3JIENNS;, TIACTMACCHI; OTJEIOYHO- JCKOpPaTUBHBIE MaTepuaibl (OOWBKa,
JIaKl U KPacKW, aHTHMKOPPO3HOHHBIC MOKPBITUS W T. 1.); KJIEHU, TEPMETUKHU. DIEKTPOIUT - ITO

qTO-TO 3HAKOMOE. beH3uH,



KEpOCUH W JIPYyrHe «- HHbI XHWMHUYECKHE TIPOIECChI, MPOUCXOAAIIME TPHU SKCIUTyaTalluu
aBTOMOOMIISI. DKOJIOTHSA U aBTOMOOMIIb.
Ilpakmuxa:

1. benszumn u xepocun kaxk pacmeopumenu.

OmneITEl TI0 03HAKOMJICHUIO C PACTBOPSIONIMM JIEHCTBUEM HEPTEMPOAYKTOB, Kak M
MPEeaBIIYIINN, TIOX0 BUIHBI ¢ JEMOHCTPAIHOHHOTO CTOJA, MTO3TOMY UX JIYYIll€ BCETO CTABUTH B

KadecTBe J1a00paTOpHOU pabOTHI.

a) B mpoOupku ¢ OGEH3WHOM, KEPOCHHOM M BOJOW HANWBAIOT 1O 0,5 MIJI pacTUTEILHOTO
Macia u B30anThiBaloT. Macino pactBopsieTcs B yrieBogopoax. OTMedaT JIydIIyro
pacTBOPUMOCTh B OCH3HHE.

0) B HeOonbmme crakaHYuku WU (apOpoBbIE YAMIKH C TEMH K€ KHIKOCTIMHU
MOMEIAI0T KYCOYKH TKaHHM C MATHAMH XKHPa U IEPEMEIINBAIOT X CTEKJITHHON MaJoyKoii 2-3 MUH.
[Tocne BBICHIXaHHMSA TKaHH, NOMEUICHHbIE B OCH3UMH W KEPOCHH, OKAa3bIBAIOTCS OYHUILEHHBIMU OT
KHpa.

2. ['openue svicuiux yenes000po0os.

a) CMmauuBarOT MOJOCKH (QUIBTPOBAIbHOM OyMarn B O€H3MHE, KEPOCHHE, Ma3yTe U
HOJDKUTAIOT UX. BemecTBa ropsr cBetsmuMcs iaMmeHeM. Briciine yriaeBogopoabl Ipy FOpeHUH
00pa3yIoT KOIMOTb.

6) Ha xene3Hble muacTUHKH WK GaphopoBbIe KPHIIMIKK HATUBAIOT 110 HECKOJIBKY KaIleib
OcH3MHA, KEPOCHHA U CMa30YHOT'O MacJja WM Ma3yra  Mmo/pkurat. HabmogaroT To ke sBIeHHE.
OOpamaroT BHUMaHHE Ha JIETKYI0 BOCIUIAMEHSEMOCTh O€H3MHA W Ha CPAaBHHUTEIBHO TPYIHYIO
3aropaeMocTh Ma3yTa.

B) B xene3nyo min GpaphopoByro J0KEUKY MOMEIIAIOT HEOOIBIION KycoueK mapaduHa
Y HarpeBaroT ero B IUIaMeHU ropenku. [lapaduH nnaBuTcs, a 3aTeM roput, 00pasys KONoTh.

3. Ouucmka beH3una u Kepocumd.

BeH3uH 1 KepoCHH TocIie 3aBOJICKON MEPEroHKH COIepKaT MPUMecH Ha(TEHOBBIX KHUCIOT
U IPYTUX BELIECTB, OCIOKHSAIOUINX X NMpUMeHeHne. HeouneHHslii KepOCHH, HallpuMep, II0X0
noJHUMaeTcs 1Mo (UTWIIIO JaMIibl, ciabo roputr u OblcTpo obOpasyer Harap. Heouwnmiennbie
HPOJYKTH MOKHO y3HATH 110 TPSI3HOMY BUY H MAJIOH MTPO3PaYHOCTH.

Ouuctky MPOU3BOSIT 0OBIYHO, o0OpabaTsiBas He(DTEPOTYKTHI criepBa
KOHIIEHTPUPOBAHHOW KHCIIOTOM, a 3aTEM ILEJIOYBIO.

Hanugator B 00NbIIyI0 AETUTENbHYIO BOPOHKY 15—20 M HEOUMIIEHHOTO KEpOCHHA U
npubOaBiAOT 2-3 MJI KOHLEHTPUPOBAHHOW CEpHOW KUCIOTHI. BOPOHKY 3aKpbIBAaIOT MPOOKOH U
cMech BCTpsxuBaroT okosno 10 muH. IIpu 3TOM BOPOHKY JepxkaT NMpoOKOH BHU3 U BpeMs OT
BpPEMEHH OTKPBIBAIOT KPaH, YTOObI BHITYCTUTH BBEPX Maphl JIETY4YHX BellecTB. [locne aToro cmecu

JaroT pacCCJIOUTHCA, Ha YTO



Takke norpedyercst MUHYT 10 mim staxke 60IbIIe, M MEAJICHHO CITyCKAIOT HIDKHUAN CIIOH KHCIIOTO
TyJIpoHa.

OcTaBiuiicss B BOPOHKE KEPOCHH MPOMBIBAIOT MOJAOOHBIM K€ CIIOCOOOM BOJIOH B TEUCHHE
1—2 muH. BomHBIN clO#l CITyCKarOT, a KEPOCUH MPOMBIBAIOT 5— 10-TIpOIEHTHBIM pacTBOPOM
miesioun. [locie ciuMBaHMs IETOYHOTO CJIOS OTMBIBAIOT OT KEPOCHHA BOJOW OCTAaTKH IIEIOYH
(mpoba ¢enondrarenHOM).

Y6exnaTcs B TOM, YTO OYUIICHHBIA KEPOCHH OKa3bIBaeTCs OoJjiee Mpo3pavyHbIM, JTyYlle
TOPUT U UMEET APYroil 3amax.

Ha nuctku ¢unbTpoBangbHOM Oymaru MOMEIIAIOT Kaluld HMCXOJHOTO W OYHUIIEHHOTO
kepocuHa. OUUIIEHHBIH KEPOCUH HCTIapSIETCs TMOJHOCThIO, HEOUNIIE HHBIM OCTaBIISIET MOCie ceOs

MSTHO TPUMECEM.

Tema 9. Xumus crupaer, YHCTHT U yOupaer

Mpsuia. CocTaB, CTpO€HUE, MOJIyYEHUE.

CuHTeTHYECKHE MOIOIIUE CPEJICTBA U IOBEPXHOCTHO - AKTUBHBIE BEILIECTBA.

OcHnoBubie koMmmoHeHTHI CMC: mnoBepxHOcTHO-akTuBHBIE BemecTBa (ITIAB);
BCIIOMOI'aTeJIbHbIE BEIIECTBA: IIEJIOYHbIE COJM - KapOOHaT W CHUJIMKAT HaTpHUi,
HeliTpanbHble comu - cynbar u  ¢ocdar HaTpus; KapOOKCHMETHIIIEILIION03a,
NOJUBUHWIMIUPPOIUAOH, XHMHUYECKHe  orOenuBaTenud  (NMEPCONIH);  XHUMHUYECKHE
orOenuBarenu (NMEPEKUCh BOAOPOAA); Qu3ndeckue (ONTHYCCKHE) OTOSTUBATEIH -
¢dyopecuupyomme CoeAUHEHUs; aJICOPOIMOHHbIE KpacuTenu (ynbTpamMapuH, WHIWIO,
CUHTETUYECKUE OPraHMYECKUE MUTMEHTHI); 0M0100aBKH - pepMEeHTHI (JIMIAa3bl, IPOTEea3bl
U p.); OTIYILKH; aHTUCTATHKU.

CpezncTBa OBITOBOM XMMUH - XUMUYECKHE CPEICTBA IO YXOY 32 COOCTBEHHOCTBIO:
OJICKIOM, TMOMEHICHUsIMH, aBTOMOOWIsIMH. K cpencTtBaM OBITOBON XWMHH OTHOCST
Ne3nH(UIUPYIOIINE CPEACTBA, PENeUIeHTHl U p. cpeacTBa. CpeacTBa ObITOBOM XMMHH,
MPUMEHSIEMBIC ISl BBIBEICHHUS TISITCH.

llpaxmuxa

Omnpenenenue PH - cpeapl B MbUIax M MIAMITYHSIX.
[IpuroroBieHue Mblia U3 CBEYKU U CTUPATILHOM COJBI.
BriBenenue naren ¢ Tkauu. Mpuia. CoctaB, CTpOeHUE, TOTyUEHUE.

CpaBHCHI/IC CBOMCTB MBLIIa CO CBOMCTBaMU CTUPAJIbHBIX IMTOPOIIKOB.

Tema 10. XuMusi 1 KocMeTHYECKHUE CPeICTBA
Kocmernueckue moromiue cpencrsa. Kpemsol. [lenomoromnue cpeactsa. OnonackuBarenu u
KOHAUIIUOHECPLI. I'enu. CocrtaB U cBOIiCTBA Kak COBPCMCHHBIX, TaK U CTAPUHHBIX CPCICTB TMT'MCHDI;

TPaMOTHBIN BBIOOpP CPEACTB TMTUEHBI;



MIOJIE3HBIE COBETHI 110 YXO1y 3a KOXKEH, BOJIOCAMHU U MOJIOCTHIO pTa. COCTaB M CBOMCTBA HEKOTOPBIX
nmpernaparoB THTHEHWYECKOH, Je4eOHOH ™ JEKOpPaTMBHOM KOCMETHKH, TPaMOTHOE WX
UCII0JIb30BaHUE. XUMUYECKUE MPOLIECCHI, JIEKALME B OCHOBE yXOJa 3a BOJIOCAaMH, UX 3aBUBKU,
YKJIaJK{, OKPAaCKH; MPaBWIbHBIN yXOJ 3a BOJIOCAMH, TPaMOTHOE MCIIOJIb30BAaHUE MIPENApaTOB s
OKpacKH U yKJIaJK{ BOJIOC, ODUEHTUPOBAHNE B UX MHOTOOOpa3uu.

Jle3010paHThl U 030HOBBIN IITUT TIJIAHETHI.

JymucTeie BemecTa B napromeprn, KOCMETUKH, MOIOIIUX CPEJCTBAX.

O¢dupubie macna. Cocras.

Cnoxuble 3¢upsl. CocTaB, CTpOEHUE, MOTYUYCHHE.

Ilpakmuxa

1. U3y4enne coctaBa JeKOPATHBHOM KOCMETHKH IO 3TUKETKAM.

2. Ompenenenue PH - cpeasl B MplIaxX U MIAMITYHSIX.

3. M3Bneuenue 3(hpupHBIX Macel U3 pacTUTEIBHOTO MaTtepuaina. [lepeunas msra, e10Boe
MacJo.

4. Tlomy4yeHue CIOXKHBIX 3(QUPOB U3 OPraHMYECKUX COCNUHEHUI. DTUIMETaHaT (3amax

poma). M3o0yTmidTanat (GpyKTOBBIH 3amax).

Tema 11. Xumusd - X0311liKa 10MalIHed anTedYKH

JlekapcTBeHHbIE ITpemnapaThl, UX BUAbI U Ha3HaueHue. Kaxaoe 1ekapcTBO - XUMHUECKUN
pEaKTUB.

MHuororpannslii ox. [louemy lox Hano AepxkKaTh B INIOTHO 3aKyIOPEHHOM CKIISTHKE.
«3enénka» WM pacTBOp OpwIHaHTOBOrO 3en€Horo. HeoObuHBIE CBOWCTBA OOBIYHOU
3EJIEHKH.

AKTUBUPOBAHHBIN yTOJib.

JlexapcTBa oT npoctyasl. Buramunusl CaMo/ienbHbIE IeKapCcTBa.

AcNUpUH WIH alleTUICAIULIUIIOBAs KUCI0TA U €ro CBoKCTBA. YTO moJie3Hee: acIUpUH WK
yrcapuH, HypodeH win uoynpoden?

[lepexucs Bogopoaa u ruaponeput. CBONCTBA NEPEKUCH BOAOPOJA.

Ilepmanranat Kkanusi, MAapraHLOBOKHUCIBIM KaJlWid, OH € - «MapraHUOBKa».
HeoOsrunble cBOMCTBa MapraHIoBKH. Kakyo 0macHOCTh MOXKET MPECTAaBIATh MapraHIIOBKA.

Hy>Ha nu B fomainHeit anteuke 60pHas KMCIOTA.

Crapsle 1ekapcTBa, KaK C HUIMH IOCTYIHTb.

Bomnpocs! k ceMuHapam:

1. [lepmanranar kanus. Mcropus otkpeitus. @usnueckue cBoiictBa. OKUCIUTENIBHbBIE

CBOICTBA. HpaBI/ma XpaHCHUS II€pMaHaraHaTa Kajius.



2. lTlpuMeHeHHe pacTBOpa TEepMaHTaHaTa Kajdus B ObITY, B MeAWIMHE. Mephl TepBO
MOMOIIY IIPH OTPABJIICHUH KOHIICHTPUPOBAHHBIM PACTBOPOM IEpMaHraHaTa Kajusl.

3. PactBop OpmumanToBoro 3enenoro. Ilepokcua Bomopoma, MCTOPHUS OTKPBITHA.
[lepruapons.  dusnueckue, XUMHUYECKHE  CBoiicTBa. IlpuMeHeHHMEe B MEIUIIMHE:
KPOBOOCTAHABJIMBAIOIIEE U 1€3MH(DULHPYIOLIEe CPEICTBO.

Ilpakmuxa.
. [lonyuenne nomodopma.
. JlelicTBHe KUCIOT Ha OPUITMAHTOBBIN 3EJICHBIN.
. lIlenouHoe pacuieIUIEHHE JIEBOMULIETHHA.

. KauectBennas peakiusi Ha epoKCU BOIOPOIA.

g ~ W N -

. OnpeneneHne BUTaMHHOB B IIp€riapartax noJUBUTAMHHOB.

Tema 12. Xumusa B menuuune Ilepevie wiacu xumuu 6
meduyune. TloHsatue o (PapMakoJOrud, HATPOXMMHUH, XHUMHOTepamuu. I[lapamensc -
OCHOBOIIOJIOXKHUK MeIuUMHCKONH xumuu. Knaauit I'anen - ¢apmaxonor. II. Opaux -
OCHOBOIOJIOXKHUK Xumuorepanuu. Ilpodeccun: xumuk, OMOXUMHK, (apMaleBT, JaOOPaHT.
JlexapcTBeHHbIe BeiecTBa. Kitaccupukanuy jeKapcTBEHHBIX BEILECTB: (apMakoJoruyeckas,
xumudeckas. CpIpb€ 715 OTYyYEHUSI HEOPraHUUECKUX, OPraHUYECKUX JIEKAPCTBEHHBIX BEILECTB.
DopMbI JIEKapCTBEHHBIX NPENapaToB: TAOIETKH, Ipaxke, CBEYH, IMYJIbCHH, CYCIIEH3UHU, HACTONKU
u np. [Ipakmuxka
1. O3nakomienue ¢ popmamu JIeKapCTBEHHBIX MTPeNapaToB.

2. 3HaKOMCTBO C 00pa3liaMu JIEKAPCTBEHHBIX CPEJICTB U OMBITHI C HUMHU.
3. DKCKypcHs B MEIIITYHKT.

Camble npocmote u3 iexkapcme

[lepmanranar kanus. Hcropusi oTkpeiTusi. Puszmueckue cBoicTBa. OKHUCIUTENbHBIE
cBoiictBa. IIpuMeHeHue pacTBOpOB IepMaHraHara Kaiauss B OblTy, B Meauuuue. IlpaBuia
XpaHeHus. Mepsl nepBOM IMOMOINM IPU OTPABICHUU KOHIEHTPUPOBAHHBIM PACTBOPOM
nepManranara kaius. [lepoxcun Bogopojna, ucropusi orkpeitus. Ilepruppons. dusnueckue,
XAMHYECKHE  cBoWcTBa. lIpumMeHeHMe B MeQUIMHE:  KPOBOOCTAHABIMBAKOIIEE U
Je3uHpuuupyoee cpeacTso. Moa: uctopust oTKpeITHA, CTpOEHUE, PU3NUECKHE U XUMUYECKHE
CBOMCTBA, IPUMECHEHHUE.

bopnas kucnora, GOpHBIA CHUPT, aHTHCENTHUYECKAas AKTUBHOCTb. DU3MOIOTrMUECKUH
pacTBop.

Jlsnuc. Hamateipublil cnupt. ['ekcaruapaT xmnopuaa kaneuus. [enraruapar cynbgara

IIMHKA.



AKTUBUPOBAHHBIN yTOJIb.

llpakmuxa

1. TIlpuroToBiieHHE pacTBOpa XJIOPHIA KAJIbIHS C 3aJaHHOH MacCOBOM
IOJIEN.

2. «Kupkuii xameneon». Paznmoxenue mepokcuaa Bogopoga. H202 - okuciurtens,
BOCCTaHOBUTENb. PacTBopeHue wuoma B Boje, B chnupre. Pacno3HaBaHue HOAMIOB.
Ob6ecLBeunBaHUE pacTBOpa EPMAaHraHaTa Kajlusl aKTUBUPOBAHHBIM YIIIEM.

HAooseumote seuecmea

Anpl. Knaccudukanus sIOBUTHIX BEHIECTB. YTApHBIM Ta3: MPU3HAKK OTPABIICHHUS.
Oxkazanue neppoil momomu. Pryte. TokcuyHOCTE MapoB pTyTU. CONM PTYTH: KOJIOMENB, CYJIEMA,
npuMeHeHue B MeauuuHe. Mpibsk. CBunen. CoennHeHNs XpoMa. TOKCHYHOCTh OpraHU4eCcKuX
pactBoputeneii. IlpaBuna xpanenus siioB B ObITy. Mephl MepBOil MOMOIIM MPH OTPABICHUHU.
XHUMHS U MEIULIMHA.

buozennvie 3nemenmol u ux coeOunenu

OO6muuit 0630p OHOIOTHYECKOM PO 3JIEMEHTOB-OPraHOTeHOB Yiiepo. Bomopon.
Kucnopon. Azor. Cepa. @ocdop.

buonornyeckas pojib HEKOTOPBIX HEMETAIIIIOB, HE OTHOCSIIUXCS K OpraHOTeHaM
®rop. Xnop. Bpom. Mox. Kpemuuii. Cenen.

buosornyecku BaxkHble HEOpraHUYecKue coenHeHus HeMeTawioB. Kuciaopos. O30H.
Bopa. Munepansusie Bogpl. [lepokcun Bogopona. @epMeHTaTUBHbBIE CPEICTBA 3ALTUThHI
opranu3ma. CepoBonopos. AMMuaxk. L{ukin MoueBnHOOOpa3oBanusi. MOHOOKCHA a30Ta.

HuTtpatsl, HUTpUTHL. YTIeKUCIBI ra3. MoHookcua yrieposa. bydepHsie cuctemsl
opranm3ma. ['mapokapOonarnas 6ydepHas cucrema. Pocdarnas OydepHas cucrema.

Mexanusm OydepHOro AeiicTBHs cUCTEMBbl. B3anMOCBS3b KPyroBOPOTOB OMOTEHHBIX
snemeHTOB. buoneopzanuueckas xumua u meouyuna

Heoprannueckyo OMOXUMHUIO MOXKHO pacCMaTpUBaTh KaK MPHUJI0KEHHE IPUHIUIIOB
KOOPAMHALIMOHHON XUMHUH METAJIOB K OMOJIOTHYECKUM MpodiieMaM. MeTaibl B OpraHu3Me
YeJloBeKa

buonorndeckas poib «METAIOB KU3HI»

OO6mmit 0630p ponu S-metauioB. Hatpwii. Kammii. Marawmii. Kaneuwmii. JlaHHbIe MeTaILTBI

paccMaTpuBarOTCA COIJIACHO IIaHA:

1. Conepsxanue B 3eMHOH Kope. BaxkHele npupoiHbie COCTUHEHHMS.
2. Copnepxanue u (OpMBI CyIIECTBOBaHMS B )KUBBIX OpraHn3Max. buonoruueckas ponb.

3. HpI/IMeHeHI/IC METaljia 1 €10 COCILI/IHGHI/Iﬁ B MCIHUIIUHC.



4. TOKCUYHOCTh METAJIJIa U €r0 COCTUHECHUIA.)

OO6muit 0630p ponu d-meramios. XKene3o. Mapraneir. Kobanst. Meap. L{unk. Monu6eH.
JlaHHBIE METAJIJIbI pacCMaTPUBAIOTCS COTJIACHO IJIaHAa:

1 Conep:xaHue B 3eMHOM KOpe.

2. Baxueiiiue npupoaHbie COCTUHEHHUS.

3. Copepxanue ¥ (GOPMBI CYIIIECTBOBAHUS B )KMBBIX OpPraHU3MaXx.
buonorudeckas pob.

4. TlpuMeHeHre MeTalla U €ro COeIMHEHUN B MEIULIUHE.

®duznonoruyeckas ¥ NaToJ0rndeckas pojib HEKOTOPBIX 3JIEMEHTOB B
opranm3me. S-DneMeHTbl. d-DnemeHTbl. KoMIulekcHble (KOOpIUHAIIMOHHBIC) COCIMHEHUS
Pa3IMYHBIX JIEMEHTOB B OpraHu3Me. DIIeMEeHTHI, 00JIe3HH, JIeKapcTBa. BHOIOrMyecKkn akTUBHBIE
MOJIEKYJIBI.

Bonma. AmwuHOKHCIOTBL. AckopOuHOBas kuciora. OpTOMOJEKYJIsIpHas MeEIUIMHA.
buonornyeckn axkTHUBHBIE OJUTOMEphl buosiornueckass pojab HEKOTOPHIX METaJJIOB, HE
OTHOCSIIUXCS K «MeTayiaM >kxu3Hu». Amomunuii. Cepedpo. bapuii. Ptyts. CBuner.

Ilpaxmuxa.

Temarnueckas BUKTOPUHA «XUMHUS U1 METULIUHAY.

DuzuuecKkan Xumus u MeOuyuHa

®dusunosor - 370 GU3NKOXMMHUK, UMEIOIIUN J€JI0 ¢ SIBJICHUSIMU KUBOro opranuszma. M.M.
CeuenoB JKuBble OpraHM3MBI MOTYT CYIIECTBOBAaTh JHIIb Ojarojgapss MX 3amMedaTelbHON
CIIOCOOHOCTH KMHETUYECKH KOHTPOJIMPOBATH XMMHUYECKHE PEAKUUU U TEM CaMbIM MOJABIATH
CTpEMJIEHHE K JOCTHXEHHIO TepMoauHaMuueckux paBHoBecuil. M.B. bepesun Xumuueckad
TEPMOJIMHAMHUKA U JKUBbIE OpraHu3Mbl TepMOAMHAMUKA U OPTaHU3MBI.

Xumudeckass U OMOXMMHYECKas KWHETHKa W Karanu3. DepMeHTh - OMOJOrHYecKue

KaTaanu3aTopbl. 3HAU€HHUE PACTBOPOB AJIs1 OMOJIOTUN U MEIULIUHBI.
KucnotHo-meno4ynoe paBHoBecHe U Oy(pepHbIE CUCTEMBI OPTaHU3MA.

AmuHokucnoTHEIE OydepHbie cucteMbl. benkossie OydepHbie cuctemsl. M3mMeHeHne
KHCJIOTHO-IIIEIOYHOTO PAaBHOBECHS IIPH PA3IMYHBIX 3a00JI€BaHUSAX.

Meouyunckue mamepuanoi

Heopranndeckue MeauuMHCKHE MaTepuasibl. Mertamibl. YTIepoaHble MaTepHalbl.
MexaHu3Mbl B3aUMOJEHCTBUS MEAMLUHCKUX MaTepUaJoB € OHOJOTMYECKMMU CHUCTEMaMHU.
B3aumoneiicTBus: MaTepuan - KpoBb, MaTepual - TKaHb, MaTepuan - KJIeTKa, Marepuan -
OMOTOTUMEDHI.

HckyccTBeHHbIE OpraHbl. ANnaparbl «ICKyCCTBEHHOE CEpJLE-IErK0oe», «MCKyCCTBEHHas

IIOYKa». HCKYCCTBGHHOG cepane 4€JI0B€Ka ¢ aBTOHOMHBIM NCTOUYHHUKOM U TAHUA.



Bomnpocs! x cemnHapam:

1. Moa: WCTOpHMS OTKPBITHs, CTpPOGHHE, (HM3MYECKHE M XMMHUYECKHME CBONCTBA,
IIPUMEHEHHE.

2. bopHas kuciora, OOpHBIA CHUPT, AHTUCENTHYECKAsi aKTUBHOCTb.

3. ®usmnonornueckuii pactBop. Jlsmuc. HamateipHblil ciupr.

4. @ypauunuH. AKTUBUPOBAHHBINA yroib. ['opunuHuKH, TuacTeipu. VX mpumeHeHue,
CBOMCTBA, CIIOCOOBI XpaHEHUS.

5. AcnupuH. [Ipumenenune, Gpapmakooruyeckoe AecTBUE HA OPTaHU3M.

6. ArTubuoTHkH, Kaccupukanus. JucobakTpuos.

7. ApoMaTHuecKue Maclia U UX JeHCTBUE Ha OpraHu3M. ApomaTepanus.

8. AcmupuH, pundeckne CBONCTBA, UCTOPHS MOTYICHHUS.

9. AHTUOMOTHKY, HCTOPHS OTKPBITHSI.

10. Knaccuduxamus sIOBUTHIX BELIECTB.

11. Vrapuslii ra3: npuzHaku orpasieHus. Oka3aHue nepBod NOMOLIH.

12. Ptytb. TokcuuHoCTh NapoB pTyTH. CoNM pTYTU: KAJIOMENb, CyJleMa, IPUMEHEHNE B
MeguiuHe. Mbimbsak. CuHen. CoeIMHEHHS XpoMa.

Ilpakmuxa

1. UccnenoBanue neKapcTBEHHBIX IPETapaToB.

2. JlenoBas urpa «Cnacute 6osibHOTOY». JlenoBasi urpa COmpoBOXKAAETCS MPOBEICHUEM
KaueCTBEHHOT'O aHAJIM3a PacTBOpPa KOHKPETHOTO BENIECTBA XUMHUECKIMH MeToaamu. (BemecTsa:
THOCYIb(AT HATPHUS, HOBOKAWH, JIAKTAT KajbIus, D-rimroko3a, MenHbIN Kymopoc, OpoMu Kanus,
cynb(aT MarHus).

3. HccnenoBanne TOKCHYHOCTH OBITOBBIX BemiecTB. OCTOPOKHO, numieBbie 100aBku! Mx
JIEHCTBHE HA OPraHU3M.

4. Pemenue 3a1a4 1o oOUIel XUMHUU ¢ MEUKO-0MOJOTHYECKON HAIIPABIEHHOCTBIO.

5. Konkypc (konMuecTBEHHBIH) yKciia peieHHbIX 3a1a4. CocTaBiaeHne COOPHUKOB 3a/1a4
ydamuxcs mno teme (¢ pemenusimu). CoctaBieHre TBOPUECKUX PACUETHBIX 3a/1a4 10 Pa3IudHbIM

TEMAaM.

Tema 13. BoinosiHeHHe MPOEKTOB
Teopus. [lonarre npoekrta. TUTIBI TPOEKTOB, OCHOBHBIC ATAlbl BBHIMOIHEHUS MPOECKTA.
Kputepuu ornieHUBaHMS BBITIOJHEHUS W 3aIUTHI TPOEKTOB. Co37aHue MPOCKTa OCYIIECTRISETCS

10 CJICAYIOIINUM STalaM:

Omnpenenenue npooIeMsl;
AKTyanu3anus TeMm;
Bri6op 00bekTa U3yueHus;
[TocTanoBKa Leiu u 3a1a4;

[Ton6op matepuana;



Bri6op MeTo0B Hccae10BaHNS,

[TpoBenenne SKCIIEpUMEHTATIBLHOU PaOOTHI;

Odopmiterne paboThI;

3amura MpoeKTa, NpeACTaBICHUE PE3yIbTaTOB.
Ilpakmuxa

BrinonHeHue IIPOCKTOB C HUCIOJb30BAHUEM KOMIIBIOTCPHBIX TEXHOJOTUH. 3amura

MIPOEKTOB.

3. ®opMBI KOHTPOJISl M ATTECTAIMH 00Y4AIOIINXCS

Jis oTcneXuBaHUS PE3yIbTATHBHOCTH OOpa30BAaTEIBHOIO Ipolecca IO Hporpamme

«XHUMHUS B )KU3HH YEIIOBEKaAY HUCHOJBb3YKOTCA CICAYIOIINE BUIbl KOHTPOJIA:

- [IpeIBapUTEIbHBIH KOHTPOJIb (IIPOBEPKA 3HAHUN ydallUXCsl Ha HA4aJbHOM 3TaIe OCBOEHUS

[Iporpammsl) - BXOJHOE TECTUPOBAHHUE;
- TEeKYLUI KOHTPOJIb (B T€YEHHUE BCErO CPOKA peaau3alily porpaMmsl);

- UTOTOBBII KOHTPOJIb (3aKJIIOYUTENIbHAS IPOBEPKA 3HAHUN, YMEHUI, HABBIKOB 110 UTOTaM

peanuzanuu IIporpammsr).

(I)OpMI)I arTreCcraunumu

caMocCTosTeNbHas padboTa;

TECTUPOBaHHUE;

TBOPUYCCKUC OTUCTHI;

- Y4aCTUC B TBOPUYCCKUX KOHKYpPCax U HpeHMCTHOﬁ OJIMMIINAJC 110 XMMHUH,

MpC3CHTAlUsA U 3alliMTa IIPOCKTA.

Texkymmnii KOHTPOJIb:

®dopmamMu KOHTPOIS ycBOeHHUs ydeOHoro matepuana [IporpaMmbl SIBISIIOTCS OTYETHI MO
MpakTUYeCKUM paboTaMm, TBOpUYECKHUE palOOThl, BBICTYIUICHWS Ha CEMHUHApaxX, CO3JaHue
nmpe3eHTanuy 1mo teme u T. 1. OOydarommecs: BBITIONHSIOT 3a/laHUs B WHIWBHIYAIHBHOM TEMIIE,
COTpy[IHWYAs C TeJaroroM. BBITIOJHEHNWE TPOEKTOB CO3MAET CHUTYAI[HIO, ITO3BOJISIONIYIO
peanu3oBaTh TBOPYECKUE CHIIBI, O0ECIEYUTHh BHIPAOOTKY JUYHOCTHOTO 3HAHUS, COOCTBEHHOTO
MHEHHUS, CBOETO CTHJIA NEATeILHOCTH. BKIfoUueHHWe 0O0y4alomuxcsi B pealbHYI0 TBOPUYECKYIO
NeSATEILHOCTD, TMPUBJICKAIONIYI0 HOBU3HOW W HEOOBIYHOCTBIO SBIIAETCS CTHUMYJIOM Pa3BUTH
MO3HABATENHLHOTO MHTEepeca. OTHOBPEMEHHO Pa3BUBAIOTCS CIIOCOOHOCTH BBISBIATH MPOOIEMBI 1

pa3p€iiaTb BO3HUKAKOIINUEC IIPOTUBOPCUUA.



Ilo oxonuanuun Ka)KI[DfI TEMbI MPOBOAUTCA HTOI'OBOC 3aHATHC B BHAC TEMATHUYCCKOI'O

TECTUPOBAHMA.
HToropas arrecramus npeayCMaTpuBacT BLINIOJIHCHUC HHAWBUAYAJIBbHOTO IIPOCKTA.

4. Opranu3anoHHO-NeJaroruyeckue ycaopus peaausanuu Illporpammel.

4.1. Y4uedoHo-MeToau4ueckoe obecneuyenue [Iporpammpl

Meronuka oOydeHHs 110 porpaMMe «XHMUS B )KU3HHU YEJIOBEKa» COCTOUT U3 COYCTAHMUS
JICKIIMOHHOTO M3JI0KEHHSI TEOPETUIECKOT0 MaTepHalla ¢ HarJIsAHBIM II0KA30M HILUTIOCTPHUPYIOIIETO
MaTepuaja ¥ IPUeMOB PEHICHHs MPAKTHIeCKHUX 3anad. OOydaromuecs 3aKpervIsioT OTydYeHHbIE
3HaHUS ITyTEM CaMOCTOSTEIIFHOTO BBITIOTHEHHSI TPAKTUIECKUX paboT. [l pa3BUTHS TBOPYECKOTO
XMMUYECKOTO MBIIUICHUSI W HAaBBIKOB AHAIWTHYECKOW JESTEIBHOCTH TIEeNaror MpOBOJHUT
CEeMHHAPBI, 3aHATHUS MO MPE3CHTALMH TBOPYECKHX M IPAKTUYECKUX pabOT, MO3TOBBIC HITYpPMBI,

HWHTCJIJICKTYAJIbHBIC UT'PHI.

4.2. MartepuajibHO-TexHHYecKoe o0ecnieuenne IlporpaMmmbl

OpraHu3alMoOHHBIE YCIIOBUS, O3BOJSIOLINE PEATU30BaTh COAEPKAHUE JAONOIHUTEIbHON
o0pa30BaTeIbHON NPOTrpaMMbl «XUMHUS B )KU3HU YEJIOBEKay MPEII0araloT Haluuue:
- TIOMENICHHS, YKOMIUIEKTOBAaHHOTO CTaHJAPTHBIM Y4eOHBIM 000py0BaHUEM 1 MEOEIIbIO (JI0CKa,
napThl, CTyJbs, LKadbl, 3IEKTpooOecrneyeHne, BBITSDKHOM IKad, pakoBHHA C XOJIOJHOM
BOJIOITPOBOTHOM BOJION).
- HEOOXOIUMBIX AJIS SKCIIEPUMEHTOB 000PYI0BAHUS U PEAKTHUBOB.
- MyJIbTUMEIUHHOro 00OopynoBaHMs (KOMIBIOTEP, HOYTOYK, MPOEKTOp, (idiI- KapThl, KpaH,
CpeAcTBa TEJIEKOMMYHHUKAIUU (JIOKAJIbHbIE IIKOJIbHBIE CETH, BBIXO B HHTEPHET).

JunakTuueckoe obecrnedeHne npeanoiaraeT HaTuuue TeKCTOB Pa3HOYPOBHEBBIX 3aaHuUM,
TEMAaTUYECKUX TECTOB M0 KAXKIOMY pa3feidy TeMbl, MHCTPYKIMI I BBIMOJIHEHHUS PAKTHYECKUX
pabot, Tabmuipl xuMudeckux oasemeHToB JI.M. MenneneeBa, TaOmMIBI pacTBOPUMOCTHU

OCHOBAHHUM, KUCJIOT, COJICH.

4.3. KagpoBoe obecnieuenne [IporpamMmmel.

Henaror, peaﬂmy}omnﬁ HporpaMMy JOJDKECH HMMCETb  BbICIICC MM  CPCAHEC
HpO(bCCCI/IOHaJ'IBHOC 06p330BaHI/Ie B COOTBCTCTBYIOLICM HalpaBJICHUU n na6opaHT,

o0ecneunBaroNil €e MPaKTHYECKYIO YacTh.
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