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6oBanmsiMu DerepaabHOrO TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO CTAaHAAPTa CPEJHEro Mmpodeccuo-
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nactu «CeprueBo-Ilocaackuii KOJIEIx»

ABTOp-pa3padoTUmK:

Ammna T. I'. - npenonasarens ['BIIOY MO «Ceprueo-Ilocaackuii Komiemx»
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1. OBLIASI XAPAKTEPUCTHUKA IIPOTPAMMBI OBIIEOBPA30OBATEJILHOI
JACIUATLITAHBI

1.1. MecTo 1MCUMIVIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbI:
O6mieo0Opa3oBareabHas TUCHUTINHA « XUMUS» SBISIETCS 00sA3aTEIbBHONW YacThi0 00I1eo0pas3o-

BaTENILHOTO IMKJIAa oOpa3zoBaTrenbHON mporpammbl B cooTBercTBUM ¢ @I'OC CIIO mo mpodeccun
35.01.27 Macrep cenbCKOX0391iCTBEHHOTO IPOU3BOJICTBA

1.2. lean u niiaHupyemMble pe3yabTaThl 0CBOCHHS AUCIHUIIIMHBI:
1.2.1. ey qUCHUILIMHBI

Copep:xaHue mporpaMMbl 00111€00pa30BaTEIbHON AUCHUIUIMHBI « XUMHUS» HAMpaBICHO Ha JI0-
CTHIKEHUE CIIEYIOIIUX LeJIei:
- (OpMHUpPOBAHHE CHUCTEMbl XMMHYECKHX 3HAHUM KaK Ba)KHEHMINEW COCTaBIISIIONIEH €CTECTBEHHO-
HAy4YHOUM KapTHHBI MHUPa, B OCHOBE KOTOPOH JIeKaT KJIIOUEBbIe OHATUS, PYHIAMEHTAIbHbIE 3aKOHBI U
TEOpUU XMMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE U MOHMMAHUE CYIIHOCTU JOCTYIHBIX 00O0OIICHHMI
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;
- ¢hopMHpOBaHKE U PAa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKUX
peakuii, HeoOXOUMBIX Ui TPUOOPETEHUS] YMEHHI OPUEHTHPOBATHCSI B MHUPE BEIECTB U XUMUYE-
CKHX SIBJICHUM, UMEIOIINX MECTO B PUPOJE, B MPAKTUUECKOM U MOBCEIHEBHOM KU3HMU;
- pa3BUTHE YMEHUH U CIIOCOOOB JESATEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHHNEM B OOBSICHEHHEM XUMHUYe-
CKOT'0 SKCIIEPUMEHTA, COOJIIOCHNEM MPaBIII 0€30IaCHOTO 0OpaIIeHHsI C BEIIECTBAMH.

3agaun:
1. chopmupoBaTh MOHMMAaHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX MPOIIECCOB U SIBJICHUI B

OKpYKarollel cpejie, a TakKe UX CBA3h C 1IEJIOCTHOM Hay4YHO! KapTUHON MHUpa U IPYTHUMH ecTe-
CTBCHHBIMHU HAaYKaMH,

2. pa3BHUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAHUYECKUX U OPTaHMYECKUX BEIIECTB, YPAaBHEHUS XU-
MUYECKUX PEaKIui, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKHUX IKCIIEPU-
MEHTOB,

3. C(bOpMI/IpOBaTI) HAaBBIKU IPOBCACHUA HpOCTGfIHIPIX XUMHUYCCKUX SKCIICPUMCHTAJIbHBIX UCCIICI0BA-
HUM ¢ COOJIIOICHUEM MPaBUII O€30MaCHOTO 0OpaIeHus ¢ BEIIECTBAMHU U J1abOpaTOPHBIM 000y I0-
BaHUEM;

4. pa3BUTh YMEHHsI HAXOUTh, AHATTU3UPOBATH U UCTOIH30BaTh HHPOPMAITUIO XUMUYECKOTO XapaKTe-
pa u3 pa3IuYHBIX HH()OPMAITMOHHBIX UCTOYHUKOB, BKJTFOUAsl YIEOHYIO TUTEPATYPY, HAYIHBIC ITyO-

JIMKAIMU 1 UTHTEPHET-PECYPCHI;



5. chopmupoBaTh yMEHHS IPOTHO3UPOBATH MOCIEACTBUS CBOCH JAEATEILHOCTH U XUMUYECKHUX TIPH-
POIIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB, YIUTHIBAS BOZMOXKHBIE SKOJIOTUIECKHUE U CO-
LIMaJIbHBIC BO3/ICHUCTBUS;

6. chopmMupoBaTh HOHMMaHUE 3HAYUMOCTH JOCTIKEHUN XMMUYCCKON HAYKU M TEXHOJIOTUH I pa3-
BHUTHS COIIMAJILHON U TIPOU3BOJICTBEHHOM chep ¢ yMEHHUEM PUBOJAUTH MPUMEPHI KX TPUMECHECHHS B

Pa3NUYHBIX cepax KUIHH.



1.2.2. Ilnanupyembie pe3yJbTAThl 0OCBOEHHS 0011e00pa3oBaTebHOI TUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHOBe

oroc Coo

Kon v naumenoBa-
HHe (popMHUpyeMBbIX
KOMIIEeTeHI M i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI

Oo0mue

I[I/ICIII/IHJII/IHapHBIe

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3a1a4 npodeccuo-
HAJIBHOM JIESITEIBHO-
CTH PUMEHHUTEIHLHO K
Pa3IMYHBIM KOHTEK-
cTam

TOTOBHOCTh K TPYJIy, OCO3HAHWE ILIEHHOCTH MacTep-
CTBa, TPYI0JIIOOHE;

FOTOBHOCTb K aKTHBHOM JESATEILHOCTH TEXHOJOIHYe-
CKOM W COIMAIIBHON HAaNpaBIIEHHOCTH, CIIOCOOHOCTH
WHUILIMMPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO BBI-
MOJIHATH TaKyIO JACATCIBbHOCTS;

HWHTEpEC K pas3IudHbIM cdepam TpodhecCHOHATHLHOM
JIEeITEILHOCTH.

CaMOCTOSITENILHO (OPMYJIUPOBATH U aKTYaTU3UPOBAThH
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK WJIH OCHOBA-
HUS JIJIS CPaBHEHUS, KJIacCU(DHUKAIIUK U 0000IICHHMS;
OTIpEIETIATh IENU ACSITeNbHOCTH, 3a7aBaTh MapaMeT-
PBI ¥ KPUTEPUU UX JOCTHKCHHUS,

BBISIBJISTH 3aKOHOMEPHOCTH M TIPOTHBOPEYHsSI B pac-
CMaTPUBAEMBIX SBIICHUSX;

BHOCUTH KOPPEKTHBBI B JIESATCIBHOCTh, OIICHHBATH
COOTBETCTBHE PE3YJbTATOB IIEJSIM, OIICHUBATH PUCKH
MOCJIEACTBUN NEITEILHOCTH.

0) 0azoBbIe HCCIeA0BaATENbCKUE e CTBUS:

BJIAJICTh HaBBIKAMH y4eOHO-MCCIIE0BATEIbCKON U
HpOCKTHOI\/'I JACATCIbHOCTH, HaBBIKAMH Pa3pClICHUA
npobiuem;

BBISIBJSITH TIPHYMHHO-CIICICTBEHHBIC CBSI3M M aKTya-
JIM3UPOBATh 3ajavy, BBIJIBUI'aTb T'HIIOTE3Y €€ peIlc-
HUSI, HAXOJIUTh apryMEHTHI JUIS JIOKa3aTelIbCTBA CBO-
WX YTBEP)KJEHHH, 3a/aBaTh NapaMeTpbl U KPUTEPUU
pelIeHus;

AHAIM3MPOBATh MOJIYYCHHBIC B XOJI€ PEIICHHUS 3aJauH

IIP6 01. chopMUPOBAHHOCTH TMPEACTABICHUN: O XHMHYECKOM
COCTABJISIIOLIEH E€CTECTBEHHOHAYYHOM KapTHHBI MHpPA, PO
XUMHUHM B [O3HAHUM SIBJICHUW NPUPOIBI, B (HOPMHUPOBAHHUU
MBIIUICHUSI U KYJIbTYpPbI JIMYHOCTH, €€ (YHKIIMOHAJIBLHON Trpa-
MOTHOCTH, HEOOXOAMUMOM JUIsl pEIICHUS] MPAKTHYECKUX 3a1a4 1
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3710pO-
BbIO U IPUPOJHOU CpeELE;

IIP6 02. BiasgeHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIIOYACT: OCHOBOIIOJATAIOIINE MOHITHS (XUMUYECKHHN dJiie-
MEHT, aTOM, OJJIEKTpOHHas oOoyoyka artoma, s-, p-, O-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
3JEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCJIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBII 00bEM, YTIEpOAHBIN
ckeser, (yHKIMOHATbHAS TPYIINa, paauKall, H30MEepus, H30Me-
pbI, TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIIO-
pOIl- U a30TcoAepXKallue COSAUHEHUS, OMOJOTMYECKH aKTHB-
HbIE BeliecTBa (yIJIeBObI, KUPHI, OCTKH), MOHOMED, ITOJTUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSI, KPH-
CTAJUTMYECKasl PelIeTKa, TUIbl XUMUUECKUX peakiuil (OKUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE, 3K30-U SHIOTEPMUYECKHE, PEaAK-
UM MOHHOTO OOMEHA), PAaCTBOP, AJIEKTPOIUTHI, HEIICKTPOIIHU-
ThI, SJIEKTPOJIUTUYECKAS TUCCOLMALINSI, OKUCIUTENb, BOCCTAHO-
BHUTEIIb, CKOPOCTh XUMHUYECKOW pPEaKINH, XUMHYECKOE PaBHO-
BeCHe), TEOPUHU U 3aKOHBI (TEOpHUS] XUMUUECKOTO CTPOCHHS Op-
raHndecknx BeniectB A.M. byTiiepoBa, Teopusi 3IE€KTPOJIUTH-
YECKOM IMccolManu, nepuoanueckui 3akon [[.M. Mennenee-
Ba, 3aKOH COXpPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKUU SI3BIK XUMHH, (AKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U O€30MacHOM HCIOJIb30BAaHUU BaKHEM-




pe3yabpTaThl, KPUTUYECKH OLEHUBATH HUX JIOCTOBEP-
HOCTb, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBU-
X;

YMETb IIEPEHOCUTh 3HAHUSA B II03HABATEIBHYIO U
IIPAKTUYECKYIO O0JIACTH KU3HEAEATEILHOCTH.

IIMX HEOPTaHUYECKUX M OPraHWYEeCKUX BEIIECTB B OBITY U
IIPAKTUYECKOHN EATEIIbHOCTH YEI0BEKa;

ITP6 03. chopMHPOBAHHOCTH YMEHUN BBISBIATH XapaKTEpHBIC
MIPU3HAKY U B3aUMOCBA3b U3YyUCHHBIX ITOHATUH, IPUMEHSTh CO-
OTBETCTBYIOLIUE NOHATHS NPU OMMCAHUU CTPOCHUS U CBOWCTB
HEOPraHMYeCKUX U OPraHMYECKHUX BELIECTB M HUX IpeBpallie-
HUM; BBIABIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C MOHSTHS-
MU U NPEICTaBICHUSAMH JIPYTUX €CTECTBEHHOHAYYHBIX IpeaMe-
TOB;

I1P6 04. copMHUPOBaHHOCTh YMEHUN HCIIOJIb30BaTh HAUMEHO-
BaHUS XMMHMUYECKUX COEAMHEHUN MEXyHApPOJIHOTO COI03a TEO-
peTHyecKoi M MPHUKIAAHON XUMMU U TPUBHAJIbHBIC Ha3BaHUS
BAOKHEHIINX BEIIECTB (3TWUJICH, alETWIEH, TIULEpUH, (QeHo,
(dbopmanpaeru, yKCycHasi KUCIIOTa, INIMLUH, YrapHbIH ras, yr-
JIEKUCIIBIN ra3, aMMUaK, raiieHas U3BeCTh, HeralieHasi U3BeCTb,
NUTHEBAs COJA U APYTUX), COCTABIATh (POPMYJIbI HEOpraHUye-
CKUX U OPTaHWYECKHUX BEIIECTB, YPaBHEHUSI XMMUUECKHUX peak-
Ui, OOBSACHATh UX CMBICHI;, HOJATBEPKIATh XapaKTEpPHbIE XU-
MUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMM SKCIIEPH-
MEHTaMH U 3alHUCSIMH YPAaBHEHUH XUMHUECKUX PEaKIIMii;

I1P6 05. chopMHpOBaHHOCTh YMEHUHN YCTaHABIUBATh MPUHA-
JISKHOCTh M3YyYEHHBIX HEOPraHWYEeCKUX U OpPraHMYECKUX Be-
LIECTB K OINpPENEICHHBIM KJlaccaM U TpYIIaM COEIUHEHUH, Xa-
paKTEpU30BaTh UX COCTAB U BAXKHEUIIINE CBOWCTBA; ONPEICIATh
BUJIbl XUMHUYECKUX CBsA3eH (KOBaJIeHTHas, HOHHAsI, METaJuInYe-
CKasi, BOJIOPOAHAS), TUIBI KPUCTAJUTMUECKUX PEIIETOK BEILECTB;
KJaccu(UIUpPOBaTh XMMUYECKHE PEAKLINY;

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PacyueThl IO
XUMHAYECKUM (OopMyJiaM U ypaBHEHHUSM XUMHUYECKUX pEeaKIMi
C HCMOJb30BaHUEM (PU3NYECKUX BEIUYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOp-
MaJlbHbIE YCJIOBMSI) ra30B, KOJUYECTBAa BELIECTBA; HCIIOJIb30-
BaTh CUCTEMHbIC XMMHUUYECKUE 3HAHUS I NPUHSITHSI PELICHUN




B KOHKPCTHLBIX JKHU3HCHHBIX CHUTYyallUAX, CBSA3aHHBIX C BCHIC-
CTBAMHU U UX IIPUMCHCHHUCM.

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPE/I-
CTBa IOUCKA, aHAJIN3a
Y MHTEPIIpEeTaluN
nH(popManuu U UH-
(dhopMaImoHHbBIE TEX-
HOJIOTUU JJIs BBIIOJI-
HEHHUs 3a1a4 rnpodec-
CHUOHAJILHOU JesiTelb-
HOCTH

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBY-
IOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU H
OOIIECTBEHHOH MPaKTHKH, OCHOBAaHHOTO Ha JUAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO Me-
CTa B MOJIUKYJIBTYPHOM MUPE;

COBEpPUICHCTBOBAHHE SI3BIKOBOM M  YHUTATEIbCKOMN
KyJIbTYpPhl Kak CpEICTBAa B3aUMOJCHCTBUS MEXKIY
JIOJIbMU ¥ TIO3HAHUS MUDA.

BIIQJICTh HaBBIKAMHU TOJydeHUs WHPOPMAIUU U3 HC-
TOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO OCY-
[IECTBIIATh TIOWCK, aHAJIHM3, CUCTEMATH3aIMI0O W WH-
TepnpeTanuio HHGOpPMALUK pa3IUYHBIX BHUJIOB U
(dbopM TIpeIcTaBICHHUS,

CO3/1aBaTh TEKCTHI B Pa3jMYHBIX (popmarax ¢ ydeTom
HazHaueHUs: WHPOpMAIMU U IIEJIEBOM ayJUTOPUH,
BbIOMpAs ONTUMANIbHYIO (POpPMY MpeACTaBIECHUS U BU-
3yanu3aiuuy;

OLIEHHUBATh OCTOBEPHOCTH, IETMTUMHOCTh UH(OpMa-
M, €€ COOTBETCTBHE IPABOBBIM W MOPAIBHO-
ATUYECKUM HOPMaM;

BIIa/IETh HAaBBIKAMH DPACTO3HABAaHHS W 3allUTHl WH-
dbopmaruu, HHGOPMAIIMOHHONW 0€30MacCHOCTH JTHMYHO-
CTH.

IIP6 06. BiajgeHuEe OCHOBHBIMU METOJAaMHU HAYYHOTO TTO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUU (HAONIOACHUE, U3MEPEHHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

IIP6 07. chopMHpPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 11O
XUMHYECKUM (OopMyJiaM U YPaBHEHMSIM XUMHUUYECKUX PEaKIIHii
C HCIIONIb30BaHUEM (U3NYECKUX BEIUYMH, XapaKTEPH3YIOLINX
BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa (HOp-
MaJlbHbIE YCJIOBMSI) Ia30B, KOJMYECTBAa BELIECTBA; MCIIOJIb30-
BaTh CUCTEMHbIC XUMHUYECKUE 3HAHUSA I MPUHITHS pEIIeHUN
B KOHKPETHBIX XHU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C Belle-
CTBaMH U UX MPUMEHEHHEM;

I1P6 08. chopmMUpOBaHHOCTH YMEHHI IIAHUPOBATH U BBITIOJ-
HATh XUMHUYECKUN HKCIIEPUMEHT (IPEeBpAIIeHUs OPraHUYEeCKUX
BELIECTB IIPU HarpEBAHUH, [TOJIyYEHUE ITHIIEHA U U3YUYEHUE €r0o
CBOMCTB, KaUECTBEHHBIC PEAKIIMH Ha aJIbJICTHJIbI, Kpaxmall, YK-
CYCHYIO KHCJOTY; JeHaTypauust O€lKOB Ipd HarpeBaHUU,
LBETHbIE peakLUUU OEJIKOB; MPOBOIUTH PEAKIMH MOHHOTO 00-
MEHa, OIpENeNATh CPeAy BOAHBIX PacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTH-
OH aMMOHMS; pellaTh 3KCIEPUMEHTAIbHBIE 3aJauyd MO0 TeMaM
"Metamnel" u "Hemeramisl") B COOTBETCTBHHM C IpaBHJIaMU
TEXHUKU O€30MacCHOCTH MpU OOpallleHUH C BEIIeCTBAaMM M Ja-
OOpaTOpHBIM 000PYIOBAHHEM; TPEACTABISATH PE3YJIbTATHl XU-
MHYECKOT0 3KCIIEpUMEHTa B (OopMe 3aluCH ypaBHEHHUH COOT-
BETCTBYIOIIMX PEAKIU U (pOpMYIUpOBaTH BHIBOJbI HA OCHOBE
9THX PE3YJIbTaTOB;

IIP6 09. chopmMupoBaHHOCTH YMEHHUSI aHAJIM3UPOBATH XUMHUYE-
CKyI0 HMH(pOpMAIMIO, TOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoi nHpopmanuu, ceTb IHTEpHET U ApyrHe).

OK 04. DdpdexTuBHO

TOTOBHOCTb BCCTH COBMCECTHYIO JCATCIBHOCTb B HH-

I1P6 08. chopMUpPOBAaHHOCTh YMEHMI IUIAHUPOBATH M BBINOJ-

8




B3aMMOJIECTBOBATh U
paboTaTh B KOJUICKTH-
BE€ U KOMaHJie

Tepecax rpakIaHCKOro OOIIEeCTBa;

YMCHUC B3aHMOHCﬁCTBOBaTB C CoOnUaJIbHbBIMU HUHCTH-
TYyTaMH B COOTBETCTBHU C MX (DYHKIMSAMH U Ha3zHaye-
HUEM.

0) coBMecTHAsI J1esITeJIbHOCTD.

MOHUMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMAaH/I-
HOUM U MHAUBUIYaJIbHOU paOOTHI;

MPUHUMATH 1I€JTM COBMECTHOM JESTEIbHOCTH, Opra-
HHU30BbIBaTh U KOOPJUHUPOBATH JIEUCTBUS IO €€ J0-
CTMKEHMIO: COCTaBIIATh IUIAH JIEWCTBUM, pacmpene-
JIATh POJIM C YYETOM MHEHHUM YYaCTHHKOB OOCYKJIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBiajeHue yHHBepPCAJIbHBIMH PeryJsiTUBHBIMHU JIeii-
CTBUSIMU:
I) IPUHATHE ce0sl U APYTUX JI0Jdei:

IMPUHUMATh MOTHBBI U apTyMEHTBI APYTHX JIFOJICH TIPH
aHaJIN3€e PE3yJIbTATOB JICATEIHBHOCTH;

MpU3HABaTh CBOE MPABO W MPABO JAPYIUX JIIOJACH Ha
OIIIMOKH,

pa3BHUBaTh CIIOCOOHOCTH MOHMMATh MHUP C TMO3UIUU
JPYToro 4eIoBeKa.

HATh XUMHUYECKHUI 3KCIIEPUMEHT (IIPEBPAILICHUS] OPTAHUYECKUX
BELIECTB IIPU HArPEBAHUU, MOJIyYE€HHE ITHIIEHA U U3YUYCHUE €ro
CBOMCTB, KaUE€CTBEHHbBIC PEAKIIMU HA aJIbJCTU/IbI, KpaxMal, YK-
CYCHYIO KHCJIOTY; JeHaTypaiusi OeJIKOB Ipu HarpeBaHHH,
IBETHBIC pEaKIUU OCJIKOB; MPOBOIUTH PEAKIIMH HOHHOTO 00-
MEHa, OMpeNeNsITh CpeAy BOJHBIX PAcCTBOPOB, KaueCTBEHHbBIC
peaknuu Ha cyibdaT-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KaTH-
OH aMMOHMUS; pelaTh SKCHEpUMEHTANbHbIE 3a7aud MO TeMaM
"Mertanns" u "Hemeramnsl") B COOTBETCTBUHM C IpaBHIIAMU
TEXHUKH O€30MacHOCTH MpH OOpallleHuu C BEIIeCTBaMU M Ja-
OopatopHBIM 000pYAOBaHUEM; IMPEACTABIATh PE3YJIbTaThl XH-
MHUYECKOT0 SKCIIEpUMEHTa B (popme 3amucu ypaBHEHUH COOT-
BETCTBYIOIIMX PEAKINI U (POPMYIHUPOBATH BHIBOJBI HA OCHOBE
3TUX Pe3yJbTaTOB.

OK 07. CopneiicTBo-
BaTb COXPAHEHHUIO
OKpYKaroIlei Cpebl,
pecypcocOepexreHuto,
MIPUMEHSTh 3HaHUSI 00
U3MEHEHNHU KIIMMaTa,
MIPUHIIMIIBI OEepeKITH-
BOT'O IIPOM3BO/ICTBA,
3¢ (deKTUBHO Aeii-
CTBOBATh B UPE3BBI-
YalHbBIX CUTYalHIX

Cc(OPMHUPOBAHHOCTh 3KOJIOTMYECKON KYJIBTYpbI, MO-
HUMaHUE BIIMSHUS COLUATbHO-IPKOHOMUYECKUX IpPO-
LIECCOB Ha COCTOSIHUE NMPUPOAHON U COLMAIBHOM cpe-
JIbl, OCO3HAHHUE TJI00AJTBFHOIO XapakTepa IKOJIorHye-
CKHUX Ipobiem;

IUIAHUPOBAaHUE U OCYLIECTBIICHUE JIEWCTBUU B OKpY-
JKAIOIEH Cpelle Ha OCHOBE 3HAHUS LEJel yCTOMYNBO-
IO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENpUATUE ACUCTBUM, MPUHOCALIMX BpEJ]
OKpYKarolleu cpese;

yMEHHE MPOTHO3UPOBATh HEOJIAronpUsATHbIE HKOJIO-

IP6 01. chopMupOBAaHHOCTH MPEACTABICHUN: O XUMUYECKOMN
COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIU
XUMHUH B TIO3HAHUM SIBJICHUW TPHUPOILI, B (HOPMUPOBAHUU
MBIIIJICHUS] U KYJbTYPbl TUYHOCTH, €€ (PYHKIIMOHAIBHON Tpa-
MOTHOCTH, HEOOXOAUMOM JIJIsl PEeIICHHUS TTPAKTUIECKUX 3a7ad U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/10pO-
BBIO M IPUPOJTHOU CPENE;

IIP6 10. chopmupoBaHHOCTE YMEHHUI COONIOAATH MpaBUia
HKOJIOTUYECKHU I1eJIECOO00Pa3HOTO TOBEACHHUS B OBITY M TPYJO-
BOH JeSITEIBHOCTH B ILIEJSX COXPAHEHHsS CBOETrO 3/0POBbS U
OKPY’KaroIlled MPUPOIHON Cpelbl; YUYUTHIBATh OIACHOCTH BO3-
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TMYECKUE TIOCIEACTBUS MPEANPHUHUMACMBIX -
CTBUH, IPEIOTBpAILATh UX.

B) padorta ¢ nngopmManmeii:

— HCIONB30BaTh CPEICTBA MH(OPMAIIMOHHBIX U KOMMY-
HUKALIMOHHBIX TEXHOJIOTUHN B PEIICHUN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHBIX 33/1a4 C CO-
OJfoficHHEM TpeOOBaHUN 3PrOHOMUKH, TEXHUKH 0€3-
OIMACHOCTH, TUTHEHBI, pPECypcocOepexeHHs, MpaBo-
BBIX M ATHYECKUX HOPM, HOPM HH(POPMAIOHHOM
0€30MaCHOCTH.

JICHCTBUSA Ha JKUBBIE OPTaHU3MbI ONPEIEICHHBIX BELIECTB, MO-
HHMMasi CMBICJI TOKa3aTess MPeaesibHON JOMyCTUMOM KOHIIECH-
TpaLuH.

IIK 1.1 ITonGupats 1
HCIIOJIb30BaTh Pac-
XOJIHBIE, TOpIOYe-
CMa304YHbIC MaTepHa-
JIbl U TEXHUYECKHE
KHUJIKOCTH, HHCTPY-
MEHT, 000pYJIOBaHUE,
CpEeICTBA WHIUBHTY-
aJIbHOM 3allMThI, HE-
00XOQUMBIE IS BBI-
MIOJIHEHUS paboT

Ha3nauenue u nopsi10K UCIIOJIb30BaHUsI PACXOJHBIX, TO-
proYe-CMa30YHBIX MAaTEPUAIOB U TEXHUYECKUX HKHUJIKO-
CTe|, HHCTPYMEHTa, 000pyA0BaHU

BreimonaaTs 3aIlIpaBOYHbIC pa6OTBI

[IK 1.2

[InanupoBats u ipo-
BOJUTH TEXHUUECKOE
00CTy>)KMBaHUE CEJb-
CKOXO035MCTBEHHOMN
TEXHUKH MPHU IKCILTY-
aTaliy, XpaHEHUH U B
TIePUOJT CE30HHOTO
TEXHHYECKOT0 00-
CITY>KUBaHHSI.

OHepaI_II/II/I TEXHUYCCKOI'O 06CJ'IY)I(I/IBaHI/I$I CENbCKOXO035H-
CTBEHHOM TE€XHUKH IIpU 3KCIUTyaTallu, XpaHCHUHN U B IIC-
puoa CE30HHOTO TEXHUYECKOI'O O6CJ'Iy>KI/IBaHI/I$I.

BBINOMHATE TEXHUYECKOE O6CJ'Iy)KI/IBaHI/Ie CEIbCKOXO03SIICTBEH-
HOM TeXHUKHU IIpU 3KCILTyaTalluu, XpaHCHUHW U B IICPHUO CE30H-
HOI'o TCXHUYCCKOI'O 06CJ'Iy)KI/IBaHI/IH.

10




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bua yueOHoii padoThI

O0BbeM yacoB

O0Bem 00pa3oBaTe/IbHOM MPOrPpaMMbl Y4eOHOM THCHUATIIUHbBI 72
N3 nux:

TEOpeTUIeCcKoe 00ydeHne 48
IPAKTUYECKHE 3aHSITUS 10
1ab0paTOpPHBIE 3aHATUS 14

KoncyabTanuu

IIpome:xkyTouyHast arrecranus- AuddepeHuMpoBaHHbIN 3a4eT




2.2. TemaTnyeckuii IJIAH U COJePKAHUE YUEOHOM U CHUNIMHBI

2.2. TemaTu4ecKHUil IJIaH U COAePKaHUe TN CIUIINHBI

B ToM uncie B

HaumenoBa- Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPOo¢ecCHOHAIBHO O0Bb- bopme DODMUDYEMLILE
HHUeE pa3/ieioB OPHMEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKHE 3AHATHUS, TPUKJIATHON ém P . pMHpY
" TeM MOJLY.b qacop | MPAKTHUECKOH | KoMmeTeHuHH
MOJATOTOBKH
1 2 3 4 B
1 cemecTp 34
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU 16
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIE XH- |1. XumMudeckuii 3jaeMeHT. AToMm. SIapo aroma, M30TOMbBI. DICKTPOHHAs 000J0YKa.
MHMYECKUE  I0- |DHEPreTHYECKUe YPOBHH, NOAYPOBHH. ATOMHBIE OopOuTamu, s-, P-, d- 3IEMEHTHI.
HATUSA M 3aK0- |OcoOEHHOCTU pacIpeeNieHUs SJIEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB Iep- 1
Hbl, CTPOEHHUE |BbIX YETHIPEX MEPUOAOB. DIEKTPOHHAsA KOH(puUrypamus aroMoB. OCHOBHbIE XUMUYE-
aTOMOB  XUMH- |CKHE 3aKOHBI
YeCKuX dJieMeH- |[IpakTuyeckue 3aHATHSA 1
TOB 2. IIpaktuueckas pabota Nel. «OcHOBHBIE KOTUYECTBEHHBIE 3aKOHBI B XUMHUU U pac- 1
YETHI 110 YPAaBHEHUSIM XUMHUYECKUAX PEAKIIHI.
OTHOcUTeNbHBIE aTOMHAs M MOJEKyJspHas macchl. MonspHas macca. KommuecTBo
BemlecTBa. MaccoBasi 07 BemiecTBa. 3akoH ABorajpo. MomsipHbIi 00BEM Ta30B.
OTHOcHUTeNbHAS TIOTHOCT Ta30B. PacdeTsl M0 ypaBHEHHUSIM XUMHUYECKUX PEaKIUi C
MCIOJIb30BAaHUEM MAacCOBOM JIOJIM BElIECTBA, 00beMa (HOpMaJIbHBIE YCIOBHSI) ra3os,
KOJIMUECTBA BEIIECTBA
Tema 1.2. Copaepxxanue yueOHOro MmarepuaJia 2 OK 01
ITepuonnue- IIpakTHYeckHe 3aHATHA OK 02
CKUH 3aKOH M |3 [Jpaxriyeckas pabota Ne2. «M3yueHHe TepHOIMYECKHX 3aKOHOMEPHOCTEH M HX 1 IK 1.1,
[Tepuoanueckas K 1.2.

CHUCTEMA XHUMHU-

B3aMMOCBA3H CO CTPOCHHUEM aTOMOB.
Hepno;mqecxaﬂ CHUCTCEMa XUMHWYCCKUX OJICMCHTOB I[I/I MeHpeneena. CBs3b nepuo-
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YECKUX DJIEMEH-
toB JI. . Men-
JieJIeeBa, ux
CBA3b C COBpE-
MEHHOU TEOpHu-
el CTpOCHUSA
aTOMOB

JIMYECKOro 3akoHa U [leprnoanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB C COBPEMEH-
HOM TEOpUEU CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIISCTB IO TPYIIIAM U MEPHO-
nam lleproauyeckoil cuctembl. 3HAYEHHE MEPUOJIUYECKOr0 3aKOHA M CUCTEMBI XHU-
MHu4ecKuX 31eMeHToB J[.M. Menneneesa B pa3BUTUH HAYKHU.

4. Tlpaktudeckas pabora No2. «M3ydeHHe NMepuOAMUECKUX 3aKOHOMEPHOCTEH U HX
B3aMMOCBS3U CO CTPOCHUEM aTOMOB).

VYcTaHOBIEHUE CBSI3U MEXKAY CTPOCHHUEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M MEPHO-
JUYECKUM U3MEHEHHUEM CBOMCTB XMMHYECKUX JIEMEHTOB U UX COCJAMHEHUH B COOT-
BeTCTBUM C nosnoxeHueM Ilepuoanueckoil cuctemsl. Pemienwe mnpakTHUKO-
OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 3aJIaHUM Ha XapaKTEpU3AIUI0 XUMHUYECKUX dJie-
MeHTOB «MeTamnueckue / HEMETaJUIMUECKUe CBOMCTBA XUMHUYECKHX JJIEMEHTOB B
COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHEM M TOJIOKEHHUEM B MEPUOJIUYECKON CH-
cremMe xuMudeckux anemeHToB .M. MengeneeBa»

Tema 1.3. Coaep:xxaHue y4eOHOIro MaTepHuaJia OK 01
Crpoenne  Be- | 5.CTpoeHue BemecTBa. XUMUYECKas CBA3b. BUbI XUMUYECKOH CBSI3H (KOBAJICHTHAS
iecTBa HETOJISIpHAsl M TOJIIpHAsi, MOHHAs, MeTaJuTndeckas). MexaHu3Mbl 00pa3oBaHus KO-
U TIPUPOJA XHU- | BaJICHTHOM XMMHYECKOH CBsi3U (OOMEHHBIN 1 TOHOPHO-aKIeNTOPHbIN). Bogoponnas
MHUYECKOH CBs- | CBSI3b. BasleHTHOCTH. DieKTpooTpunaTenbHoCcTh. CTeneHb okucieHus. MIoHbI: KaTu-
3u. MHOroo6pa- | oHbl ¥ aHHOHBI
31€ BELIECTB IMpakTHyecKue 3aHATHS
6.Ilpaktuueckas padora Ne3. «CTpoeHue BelecTBa U MPUPOia XUMUYECKOM CBA3M».
JlemoHcTpanust Mojeneil KpUCTaUIMYECKUX PEIIeTOK: MOHHOHM (XJIOpUJ HATpus),
aTOMHOH (TpaduT 1 anmas), MOJEKYIpHON (YITIEKUCIbIN ra3, Hoj), MeTaIUTMYECKON
(Hatpuii, Mmaruuii, Mefp). PelieHne mpakTHYECKUX 3a/laHui Ha COCTABJIEHUE dJIEK-
TpoHHO-Tpaduueckux ¢popmy 3neMeHToB 14 nepuojioB
Tema 1.4. Coaep:xxaHue yueOHOro MaTepuaJia OK 01
Knaccuduka- 7.Knaccudukamus HeopraHW4eCcKux BemecTB. HoMeHKIaTypa HEOpraHU4eCKux Be- OK 02
IS, mecTB (OKCUIBI, THPOKCHU/IBI, KUCIIOTHI, COJIM). BerecTBa MONEKyISIpHOTO U HEMO-

W HOMCHKIJIATY-

JIEKYJISIPHOTO CTPOEHMS. ArperarHble COCTOsiHUS BemiecTBa. Kpucramimdeckue u
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pa HeopraHuue-
CKHX BEIIECTB

amMop(HBbIE BelIeCTBA. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KpHCTaJUINYe-
CKUX PELICTOK (aTOMHas, MOJEKYJspHas, NOHHAs, METaJIMuyecKas). 3aBUCHUMOCTb
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKU

IIpakTnyeckue 3aHATHS

8.ITpakTuueckas pabora Ne4. «HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTBY.
Pemenne npakTuueckux 3aJaHMi MO KiIacCH(MKALMU, HOMEHKIAType U XUMUYe-
CKUM (pOopMyJiaM HEOPraHWYECKHX BEIECTB PAa3JIMYHBIX KJIaccoB (YrapHbIU ras, yr-
JICKUCHIBIM Ta3, aMMUAaK, TaleHas U3BECThb, HErallleHas U3BECTb, IUThEBas COAa U
JIpyrux): Ha3BaHus BemiecTB 1o MexayHapojgHoi (MIOITAK) wnm tpuBHanbHOU
HOMEHKJIaType U COCTaBJIeHHUE (POPMYJIbI XMMUUYECKUX BEIIECTB, ONpE/eIeHNe MpU-
HA/JISKHOCTH K Kiaccy. [lowck mH(popMmanmu mo Ha3BaHUSAM, HICHTH(UKATOPAM,
CTPYKTYPHBIM (opMyiaaM. AHAIN3 XUMUYECKON MHPOpMaLK, NOTy4aeMol U3 pas-
HBIX MICTOYHHMKOB (Cpe/ICTB MaccoBOM MHGopMaluu, cetb HTEpHET U JIpyrue)

Tema 1.5. Coaep:xaHue y4eOHOIro MaTepuaJia OK 01
Tuner xumude- (9. Xumunueckas peaknusi. Kiraccupukaiust XAMHIECKHX PEaKIiii B HEOPTaHMYECKON 1
CKHMX PEaKIMi OpraHMYEeCKON XMMHUU. 3aKOHbI COXPAaHEHHUsI MacChl BEIIECTBA, COXPAHEHUS U IIpe-

BpAIlIEHUs SHEPTUU PU XUMUYECKUX pEaKLUsX.

10.0OkucAuTENHHO-BOCCTAHOBUTEIIBHEIC peakuuu (ypaBHEHHUS OKHUCJICHUS-

BOCCTAHOBJICHUSI, CTEIIEHb OKUCJIEHUS, OKUCIIUTEIb U BOCCTAHOBUTEIb, OKUCIUTEIb-

HO-BOCCTaHOBMUTEJIbHBIE PEAKIIMM B IIPUPOJIE, IPOU3BOACTBEHHBIX IPOLECCAX U KU3-

HEJESITEeIbHOCTH OPraHU3MOB)
Tema 1.6. Coaep:xxaHue y4eOHOIro MaTepuaJia OK 01
Ckopocts xuMH-| 11. CKOpOCTh peakIiu, e 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOJIBI pearu- OK 02
YECKHMX PEaKIUH.| pYIOUINX BEIIECTB, KOHICHTPAIUN PEarupyIONINX BEIIECTB, TEMIIEPATyphl U IUIO- K 1.1.
XUMHYECKOE a1 pEaKMOHHON MOBEpXHOCTH. TemoBble 3(h(heKThl XUMHUUECKUX PEaKLUi: K- IIK 1.2.
paBHOBECHE 30- U 3HJ0TepMUYecKkHe peakiuu. OO6paTuMble peakiui. XUMHYECKOE PaBHOBECHE.

@DakTOpHhI, BIUSIONIUE HA COCTOSHUE XUMHUECKOTO paBHOBECHs (KOHIICHTpAIUs pea-
TE€HTOB WJIM MPOJAYKTOB PEaKINH, AaBieHne, remneparypa). [lpuramun Jle [llatense

IIpakTHYecKkHe 3aHATHA
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12. IpakTrueckas padora NeS. «BiusiHue pa3nn4HbiX (akTOpoB Ha CKOPOCTh XU-
MUYECKOU PEAKLIUY.

Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHAIN3 (PAKTOPOB, BIHSIOIINX
HA M3MEHEHUE CKOPOCTH XMMHMYECKOM PEaKIMH. 3aBUCUMOCTb CKOPOCTH XHUMHYE-
CKOH peakllMM OT MPUCYTCTBUS KaTalu3aTopa Ha IPUMEpE pasiloKEeHUs NEpoKcuaa
BOZOPOJAa C IOMOIIBIO JUOKCHJA MapraHua M KaTajasbl. PelleHue npakTHKO-
OPHUEHTHPOBAHHBIX 33JlaHUi Ha IpuMeHeHue npuHuumna Jle-Illarense nug Haxoxnae-
HUS HalpaBJIEHUS CMEILEHHs] PaBHOBECUS XMMMUYECKOW peakluM U aHainu3 (akro-
OB, BIUSIOLIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHS]

Tema 1.7.
PactBopel, TEO-
pUst  AIEKTPOJIU-
THUYECKOHN JIHCCO-
OUaii W HOH-
HBII 00OMEH

Coaep:xanue yueOHOro MaTepHuaJia

13.PactBopsl. Buasl pacTBOpPOB MO COJEPKAHUIO PACTBOPEHHOIO BemiecTBa. PacTBo-
pumocTb. [loHsTHE 0 AUCHepcHBIX cucTeMaX. VICTMHHBIE U KOJUIOMJHBIE PACTBOPBHI.
MaccoBas /10711 BEIIECTBa B PacTBOpE.

14. Tlonarue o BogopogHoM mokazatene (pH) pacTBopa. DneKTpoauTHUecKas AUCCo-
nuanusi. CuiibHBIE U CJIa0ble AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI. Peakinmu noHHOTO 00-
MeHa

JlabGopaTopHble 3aHATUSA

15.JTaGopatopnas pabora Nel «IIpurotoBieHue pacTBOpOB».

[IpuroroBnenue pacTBOpPOB 3aJaHHOM MAacCOBOM J10JIEM PaCTBOPEHHOI'O BEIECTBA,
MIPOBE/IEHUE PEAKLUi MOHHOTO OOMEHa, ONpeNieieHne CPelbl PacCTBOPOB BELIECTB C
MOMOIIIFI0 YHUBEPCATIBHOTO MHIMKATOpa (KUCias, HeWTpaipHas, mienodyHas). 3aaa-
HUS Ha COCTaBJIEHUE MOHHBIX peakuuil. PeleHne npakTHKO-OpUEeHTHUPOBAHHBIX pac-
YETHBIX 33JaHU{ Ha PaCTBOPHI, HCIIOJIb3yEMbIE B OBITOBOM M MPON3BOACTBEHHOM JIesi-
TEJIbHOCTH YEJIOBEKA

16.JTaGopatopnas padora Nel «IIpuroToBieHue pacTBOPOBY.

[IpuroToBneHne pacTBOPOB 3aJaHHOW MacCOBOM J0Jiell pPacTBOPEHHOIO BEIIECTBA,
MPOBE/ICHUE PEaKInii HOHHOTO OOMEHa, ONpeNeNieHue Cpebl PaCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOpa (KUCias, HeWTpalbHas, IIeJouyHas). 3aaa-
HHSI HA COCTABJICHUEC MOHHBIX peaKHHﬁ. Penrenune IMPAKTUKO-OPUCHTUPOBAHHBIX pac-

OK 01
OK 02
OK 04
OK 07
IIK 1.1.
K 1.2.
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YETHBIX 33JaHUN Ha PaCTBOPHI, HCIIOJIb3yeMbIE B OBITOBOM M MPOWU3BOACTBEHHOM Jiesi-
TEJIBbHOCTHU Y€JIOBEKA

KonTposabHas
padora 1

17.Ctpoenue BelecTBa 1 XUMHUYECKUE peakliuu (1o paszaeny 1)

18.CtpoeHue BelecTBa U XUMHUYECKHUE peakiuH (1o pazzaeiy 1)

Paznen 2. Heoprannuyeckasi xumus

Tema 2.1.
®dusuko-
XUMUYECKUE
CBOICTBa HEOp-
FaHUYECKUX Be-
IIECTB

Coaep:xaHue yueOHOIro MaTepuaJia

19.Metamnel. [lonoxxenue meramioB B Ilepuogudeckoit cucteMe XMMHYECKUX dJie-
MeHTOB. OCOOEHHOCTH CTPOEHHSI AIIEKTPOHHBIX 000JI0UYEK aTOMOB MeTaisioB. O0mue
(dbuznveckue cBorictBa MeTayioB. CriaBbl METAJIIOB.

20.27eKTPOXUMHYSCKAN P HANPSIKCHUH METAaUIOB. XUMHUYECKHE CBOWCTBA BaXK-
HEHIINX METaJUIOB (HaTpuil, Kalui, KalblUui, MarHuii, aTFOMUHUMA, ITUHK, XPOM, Ke-
1€30, Me/lb) U UX coenuHeHuil. O01me crnocooOsl mosydeHus MeramioB. [Ipumenenne
METAJIJIOB B OBITY M TEXHUKE

21.Hemeramnsl. Ilonoxxenue HemerayioB B [lepuoanueckoil cucreMe XMMHUYECKHUX
anemenToB J.1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. PU3NYECKUE CBOM-
CTBa HEMETAJJIOB. AJUIOTPOIIUS HEMETAJUIOB (Ha IpUMepe KUCIopoJa, cepsl, hocdo-
pa u yriepoja).

22 . XUMHUYECKHEe CBOWCTBA U MPUMEHEHUE BaXHEHIIMX HEMETAJIOB (TaJIOT€HOB, Ce-
pHl, a3ota, pocdopa, yrinepoaa u KpeMHUS) U UX COSAUHEHUN (OKCHUIOB, KUCIOPO/I-
COJIEp>KaINX KUCIOT, BOJOPOAHBIX coenuHeHui). [IpuMeHeHne BaXHEUIIUX HeMe-
TAJJIOB U UX COEMHEHUI

23.XUMHYECKHEe CBOIMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BELIECTB (OKCHUJIOB,
TUIPOKCHUIOB, KMCIIOT, cosied U Jip.). ['eHeTnueckas cBsi3b HEOPraHUYECKUX BEILECTB,
MPUHAIISKAIIMX K PAa3IMYHBIM KJIACCaM.

24.3aK0OHOMEpPHOCTH B U3MEHEHHUU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX COEIIH-
HEHHM, BBICHIMX OKCUJIOB U THAPOKCHIOB

HpaKTuqecm[e 3aHATHSA

25.I1paktuueckas padora Ne6. «DPU3HKO-XMMHYECKHE CBOMCTBA HEOPraHUYECKHX
BEIIECTBY.
CocraBiieHHE YpaBHEHHM XMMHUYECKUX PEAKLMM C y4acTHEM MPOCTHIX U CIIOKHBIX

OK 01
OK 02
OK 04
K 1.1.
IIK 1.2.
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HEOPraHMYECKUX BEILECTB: METAJIIOB U HEMETAJUIOB; OKCHUJOB METAJJIOB, HEMETAJI-
JOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KUCIIOT, OCHOBAaHUM U ampoTep-
HBIX THJIPOKCHJIOB; HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX X CBONWCTBA.

26.I1paktuueckas padorta Ne6. Pacuérel mMacchl BemiecTBa Wil o0bEMa ra3oB o H3-
BECTHOMY KOJIMUYECTBY BELIECTBA, MAacce UM 00bEMY OJHOTO U3 YHYaCTBYIOIIUX B pe-
aKLMU BeUIecTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB peak-
LIMH, €CJIM OJHO U3 BEILECTB UMEET IpUMecH. PelieHre npakTHKO-OpUEeHTUPOBAHHBIX
3aJlaHui Ha CBOWCTBA, COCTaB, OJyUeHUE 1 0€30M1acCHOE UCIIOIb30BaHNE BaKHEHIIINX
HEOPTraHMYECKUX BEIIECTB B ObITY M MPO(ECCHOHATLHON ICATEIbHOCTH YEIOBEKa

Tema 2.2.
WNnenrudukarus
HEOPraHMYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

27.J]abopatopnas padota No2 «neHTHpHUKAIMSI HEOPTaHUUECKUX BEIIECTBY.
Pemenne sxcniepuMeHTaNbHBIX 33/1a4 110 XUMHYECKUM CBOWCTBAM METAJJIOB M HEME-
TAJUIOB, 110 PACIO3HABAHHIO M MOJIYYEHHIO COEAMHEHUH METaUIOB M HEMETaJIOB
(B3aMMoJelicTBIE THAPOKCHIA ATFOMUHHS C PACTBOPAMH KHCJIOT | 1ieio4eit,). Mnen-
TU(UKAIUS HEOPTaHUYECKUX BEUIECTB C HCIIOJIB30BAaHHEM HX (DU3NKO-XUMHUECKUX
CBOMCTB, XapaKTEPHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha Cyib-
¢at-, kKapOOHAT- ¥ XJIOPHUI-aHUOHBI, HA KATHOHBI METAJUIOB M KATHOH aMMOHHUS

28.J1abopatopHas padota No2 «neHTH(HKaIMsI HEOPraHUUECKUX BEIIECTBY.
Pemenue sxcneprMeHTaNbHBIX 33]]a4 10 XUMHUYECKUM CBOICTBaM METaJIJIOB U HEMe-
TaJUIOB, 10 PAcCHO3HABAaHUIO M IOJYYEHHMIO COEIMHEHUN METAUIOB U HEMETAJIOB
(B3anMoIeHicTBHE THIPOKCUIA ATFOMUHUS C PACTBOPAMHU KUCJIOT | Iesioueit,). Mnen-
TU(UKAIUS HEOPraHWYECKUX BEILIECTB C MCIIOJIB30BAaHHEM HX (U3UKO-XUMHUECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakuui. KauecTBeHHBbIE peaklMU Ha CYJIb-
¢at-, kKapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOHBI METAJUIOB M KATHOH aMMOHUS

KonTtpoubnas
pabora 2

29.CBoiicTBa HEOPraHWYECKHUX BELIECTB (IO pa3zeny 2)

30.CpoiicTBa HEOPraHUYECKUX BEIIECTB (10 pasnerny 2)

OK 01
OK 02
OK 04

Pasnea 3. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH

Tema 3.1.

| Conepxanne yuebHoro marepuaia

[ NG SN N

OK 01
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Knaccudukanus,
CTPOCHHE H HO-
MEHKJIaTypa op-
raHUM4ecKux Be-
LIECTB

31.IIpenMeT opraHMYECKOW XMMHUU: €€ BOZHUKHOBEHHE, PAa3BUTHE U 3HAYCHHE B TO-
JIyYEHUH HOBBIX BEILECTB U MaTepHaJIOB. Teopus CTpOEHUsI OPraHUYECKUX COEIUHE-
nuii A.M. bytieposa, e€ ocHoBHBIC mo0xkeHHUSI. CTPYKTYpHBIE (DOPMYIIBI OpraHruye-
ckux BemiecTB. ['omonorus, nzoMepus. XUMUYECKasl CBA3b B OPraHMUYECKUX COENIU-
HEHHUSX: KPAaTHbIE CBSA3H, G- U TT-CBS3HU.

32.IlpencraBienue o kiaccuduKalu OpraHnyeckux Bemiects. HoMmenknatypa opra-
HUYECKUX COCIUHEHMH (CHCTEMaTHuYecKas) U TPUBHUAJIbHBIE HA3BAaHUS BAXKHEHIIMX
MIPEACTABUTENEHN KIaCCOB OPIraHMYECKUX BEILECTB

HpaKaneCRne 3aHATHSA

33.I1paktuueckas padota Ne7. «HoMeHkIaTypa OpraHu4eckiux BEUIECTBY.
O3nakomiieHHE ¢ 00pa3liaMi OPraHUYECKUX BEIIECTB M MaTe€pHalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJICKYJI OPraHUYECKUX BEIIECTB, HAOIIOICHUE U ONMCAHUE JIEMOH-
CTPAIlMOHHBIX ONBITOB TI0 MPEBPAIICHHIO OPTaHUYECKUX BEIICCTB NMPH HATPCBAHHH
(nnaBneHue, 0OyrIuBaHUE U TOPEHUE).

34 Ilpaktrueckas padora Neo7. «HomeHknaTypa opranndeckux BemiecTBy. CocTasie-
HUE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POpPMYJT OpraHMYECKHX BEIIECTB OT-
JICJIbHBIX KJIACCOB, WCIOJIb3Ysl MX Ha3BaHUS 110 CUCTEMAaTHMYECKONM W TPUBUAIBHOMU
HOMEHKJIAType (3TUJICH, aleTWICH, TIulepuH, (eHoN, (opMalbIerul, yKcycHas
KHMCIIOTa, MHULKH). PacueTsl npocTeiimeil popMysbl opraHU4ecKoi MOJIEKYJIbl, HCXO-
TSl U3 DJIEMEHTHOTO cocTaBa (B %)

2 ceMmecTp

38

Pazpnen 4. Yraesonopoabst

10

Tema 4.1.
VYrieBoopoasl u
UX  NPUPOAHBIE
HCTOYHHUKU

Coaep:xxanue yueOHOro MaTepuasa

35. TlpenenbHbIe YTIIEBOAOPOLI (AIKAHBI): COCTAaB M CTPOCHHE, TOMOJIOTHYECKUH
psa.

36.MertaH u 3TaH: cOCTaB, CTpOeHHUE, PU3NIECKHE U XUMUIECKHE CBOMCTBA (peakuu
3aMEeIeHUs ¥ TOPEHHS), TOJTy4YEeHUE U IPUMEHEHUE.

OK 01
OK 02
OK 04
K 1.1.
IIK 1.2.
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37.HemnpenenbHble YriieBOAOPOIbI (AIKEHBI, AJIKAJUCHbI, AJKHHBI).

AJKeHBI: COCTaB M CTPOCHHME, TOMOJIOTUYECKUN psAZl. DTUIEH U HPOIMIIEH: COCTaB,
cTpoeHue, PU3NUECKUEe 1 XUMHUECKUE CBOUCTBA (peaKIMy THAPHUPOBAHNS, TaJIOT€HU-
pOBaHusl, TUIpaTallui, OKUCICHHSI U TIOJIMMEPU3allii) TOJyYeHHE U IPUMEHEHHE.

38.Ankanuensl: Oytamuen-1,3 u MeTwiOyTamueH-1,3, XUMUYECKOE CTPOCHHE, CBOM-
cTBa (peakiys MOJUMEPU3AIINN), IPUMEHEHUE ()11 CHHTE3a MPUPOJHOTO0 M CUHTECTH-
YECKOro KayyyKa U pE3UHBI).

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHHA psAl. AILICTHICH: CO-
CTaB, XUMHUYECKOE CTPOCHUE, GU3NICCKUE U XUMHUYECKHE CBOMCTBA (PEaKIIUU THAPU-
pOBaHMsI, TaJOrCHUPOBAHUS, THAPATALMNA TOPEHHS), MOTYYCHHE M MPUMEHEHHUE (HC-
TOYHHK BBICOKOTEMITEPATYPHOTO TUIAMEHH JUISI CBAPKU U PE3KU METAJLIOB)

39. Apomarudeckue yriieBoJopoJibl (apeHbl). beH3on u Tonyon: cocraB, CTPOECHHE,
¢u3nveckne M XUMHUYECKUE CBOICTBA (peakiyy TaJOTCHUPOBAHUS M HUTPOBAHMS),
MOJIlyYeHHE U NpUMeHeHue. TOKCMYHOCTh apeHOB (BIMsAHME OEH30J7a Ha OpraHu3M
yenoBeka). ['eHeTnueckas cBA3b MEXKIY YIJIEBOJOPOAAMU, IPUHAICKAIIMMH K pa3-
JIMYHBIM KJIACCAM.

40.1TpupoaHbIe NCTOYHHUKH yTIIEBOAOPOAOB. [IprpoaHbiii a3 u monyTHbIe HE(TAHBIC
ra3sl. Hedtp 1 €€ npoucxoxnenue. Criocods! nepepaboTku HeTU: eperoHka, Kpe-
KHMHT (TepMUYECKHM, KaTanuTUYecKuil), mupoaus. [lpoaykTsl nepepaboTku HEPTH, UX
[IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yTroib ¥ MPOAYKTHI €ro Ie-
pepaboTku

Tema 4.2.
duzuko-

XHUMHUYCCKUC

CBOWCTBA
BOJIOPOJIOB

yriie-

Coaep:xanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHIATHS

41.JIab6oparopHas pabota Ne3 «CBoiicTBa yrieBoA0pOAOBY.

TpuBnaneHas U MeXIyHapoaHas HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIyYeHUs yrieBoaopoioB. [lomyuenne sTuiieHa U u3ydeHue ero cBoicTs. Monenu-
pOBaHUE MOJIEKYJ M XUMUYECKHX TIPEBPAICHUIA YTIIEBOJOPO/IOB (Ha IPUMEpe dTaHa,
STHJICHA, AlIETUJICHA U JIP.) U TaJOr€HONPOU3BOIHBIX

42.J1abopatopHas pabora Ne3 «CBo#CTBa yIIIeBOAOPOIOBY.
TpuBuanpHas U MEXIyHapoJgHAs HOMEHKIATYpa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI

OK 02
OK 04
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[IOJIy4eHUsl yriaeBoAoponoB. IlomyyeHue 3TwiieHa U U3ydyeHue ero cBoucrTs. Moge-
JMPOBAHKE MOJIEKYJI U XUMUUYECKUX MPEBPAIEHUI YIiIeBOIOPOIOB (Ha IpUMeEpe ITa-
HAa, 3TUJIEHA, AallETHJICHA U JIP.) ¥ TaJOr€HOIPOU3BOIHBIX

Pazgea 5. Kucao

0J10CO/IePIKAIIHE OPTAaHUYEeCKHEe COeTHHEHHS

14

Tema 5.1.
Cruptsel. ®enon

Coaep:xanue y4eOHOro MaTepuaJia

43.11penenbpHbIC OTHOATOMHBIC CIIUPTHI (METAHO U ATAHOJI): CTPOCHHUE, (PU3UUECKUE
Y XUMHUYECKUE CBOMCTBA (PEaKIMU C aKTUBHBIMH METAJJIAMH, TaJIOT€HOBOIOPOIaMH,
TOpeHHue), MpPUMEHEHUE. BoopoIHbIe CBSA3M MEXKAy MOJIEKYJIaMu crnupToB. Dusno-
JIOTHUYECKOE ACUCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

44 MHOT0OAaTOMHBIE CIIUPTHI (3TUJIICHTIIUKOJIb U TIUIEPHH): CTPOCHHE, (PU3NUYECKue 1
XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHUE CO IIEIOYHBIMUA METAJIAMH, KaueCTBECHHAs
peakiysi Ha MHOTOATOMHBIE CIUPThI). DU3nonornyeckoe NeicTBUE Ha OPraHU3M ye-
noBeka. [I[puMeHeHNe MIHIepruHa U STUICHTJIMKOJISL.

®enon. CtpoeHue MOJEKyIbl, (pU3NUEecKre U XUMUYecKue cBoicTBa ¢eHona. Tok-
CHYHOCTH (peHoIIa, ero (PU3MOoNIOTHYecKoe JIeHCTBHE Ha OpraHu3M uenoBeka. [Ipume-
HeHue (peHoma

OK 01
OK 07

Tema 5.2.
ANBOETUIbL.
Kap6onoBrsie
KHCJIOTBHIL.
Cnoxubie 3¢upsbl

Coaep:xaHue y4eOHOro MaTepuaJia

45.Anpaeruapl ¥ KETOHBI ((OopMaIbIeTryI, alleTanbAern/l, alleTOH): CTpoeHne, PU3H-
YeCKUe M XMMHWYECKHE CBOWCTBA (PEaKIMU OKHUCIICHWS W BOCCTAHOBJICHHS, Kade-
CTBEHHBIC PEAKIINH ), TOTyUYECHUE U IPUMEHEHHE.

46.01HOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KHCIOTHI (MypaBbUHAas U YKCyCHas
KHCIIOTBI): CTpOeHue, (Pu3nuecKue U XMMHUYECKHUe CBOWcTBa (00IIMe CBOWCTBA KHUC-
JIOT, peakuus aTepu(uKalun), nojyuyeHue u npuMmeHeHue. CreapuHoBas U OJEHHO-
Basg KHUCJIOTHl KaK NPEJCTABUTENN BBICIIMX KapOOHOBBIX KHCIIOT. Mblia Kak COJU
BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IeHCTBHE.

47.CnoxHble 3QUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
3¢pHpOB.

48.Kwupsl. 'uaponns xxupos. [Ipumenenwne xupoB. bromorndeckas poib )KHPOB

[EEY

OK 01
OK 02
OK 04

Tema 5.3.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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YraeBoabl 49.YrneBonpl: cocTa, Kiaccu(UKAIMs YIIIEBOJAOB (MOHO-, JH- M TOJHCAXAPHIIBI). OK 02
['mroxo3a — nmpocTeimmii MOHOCaxapua: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, (hr3ryde- OK 04
CKHME€ U XMMUYECKHE CBOMCTBA IIIOKO03bI (B3aumoiericTBre ¢ ruapokcuaoM meau (11),
OKHCJIEHHE aMMHa4YHbIM pacTBOpoM okcuja cepedpa (1), BoccranoBienue, OpoxxeHue
TJIIOKO3bI), HAXOXKJCHHUE B MPHPOJIE, IPUMEHEHHUE TIIOKO3bI, OMOJIIOTHYECKas pojb B
YKU3HEIESTEIIbHOCTU OpraHu3Ma 4eJoBeKa.
50. doTocunTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BL.
51. Caxaposa — mpeAcTaBUTEIb JAUCAXapUIOB, TUAPOIU3 Caxapo3bl, HAXOXKJIECHUE B
IPUPOJIE U IPUMEHEHHE.
52. TMonucaxapuapl: KpaxMal M LEIUII0NI03a KaK MpUPOIHbIe moaumepsl. CTpoeHune
Kpaxmalia U HeJUTI0N03bl, (PU3NYecKre U XUMUYECKHEe CBOMCTBA Kpaxmaiia (THAPOIU3,
KAaueCTBEHHAasl peakliys ¢ MOJIOM)
Tema 5.4. Coaep:xanue yueO0HOro MaTepuaJia OK 01
®dusuko- 53.HomeHnkiiatypa KHCIOPOAOCOACPKAIIUX OPraHUYECKUX COCAMHEHHH. TpuBHaIb- OK 02
XUMUYECKUE Hasi U MEXJIyHapoJiHas HOMEHKJIAaTypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI MOJyUEHUS OK 04
CBOICTBa CIUPTOB M (JE€HOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, albJAECTHAOB U KETOHOB.
KHCJI0pOoA0CcO- | JIabopaTopHbIe 3aHATHSA
ACpXKaIIKX 54. JlaboparopHas pabora Ned «HomeHkiarypa KUCIOPOIOCOAEPKAIIUX OpraHUyYe-
OpraHnveCcKux CKUX coenuHeHui». CocTaBiIeHHE CXEM peaklMi (B TOM YHCIE MO MPEeI0KEHHBIM
COCTMHCHHUI LIEMOYKaM MPEeBpaIIeHUH), XapaKTepU3yIOIUX XUMHUYECKHE CBOICTBAa KUCIOPOAOCO-

JIepKaIIUX OPraHUYEeCKUX COEAMHEHHI

55. JIabopatopHas pabota Ne5 «Xumudeckue u (pu3ndeckre cBOMCTBa KUCIOPOI0CO-
Jep KalIiX OPraHNYECKUX COCTMHEHUSD).

[TpoBenenue, HaOMOIEHHE U ONUCAHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHUE CIUP-
TOB, KQUECTBEHHBIC PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHUCIEHHE ATAHOJA OKCHIOM
meau (1)), MHOTOAaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TIHUIEPHHA C THAPOKCHUIAOM
meau (1)), anpaeruoB (OKMCIEHHE aMMHUAa4yHBIM pacTBOpoM okcuna cepedpa(l) u
runpokcuaom menu (1), B3aumoseiicTBue Kpaxmaiga ¢ MOJIOM), U3yYEHHE CBOWCTB
pacTBOpPa YKCYCHOM KHCJIOTHI

56. JlaboparopHast pabora Ne5 «Xumudeckne u (GU3NUECKUE CBOWCTBA KHCIOPOIO-
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COJIEPIKALINX OPTaHUYECKUX COCTUHEHUSD.
IIpoBenenue, HaOIOIEHNE U ONIMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: FOPEHUE CIUP-
TOB, KAUECTBCHHBIC PEAKIIMU OJJHOATOMHBIX CIUPTOB (OKHUCICHUE 3TAHOJIA OK-CHUIOM
menu (II)), MHOroaToMHBIX CIMPTOB (B3aMMOJEHCTBHE IJIMLEPUHA C THIPOK-CUIOM
meau (II)), anppernnoB (okucieHHEe aMMUA4YHBIM pacTBOpoM okcuja cepedpa(l) u
rugpokcuaoM Meau (II), B3aumoneiicTBre Kpaxmalia ¢ MOIOM), U3yde-HUE CBOWCTB
pacTBOpa YKCYCHOM KHCJIOTHI

Paznen 6. A3oTconeprkaniue OpraHnyecKkue coeTuHeHus

S

Tema 6.1.
AMUHBI.
AMWHOKHCIIOTHI.
benku

Coaep:xaHue y4eOHOro MaTepuaJia

SN

57. AMMHBI: METUJIAMUH — TPOCTEUIINN MpeICTaBUTENh aMHHOB: COCTaB, XHMMHYe-
CKOE CTPOCHHUE, PU3NUICCKUE M XUMUICCKIE CBOMCTBA, HAXOXK/CHHUE B IIPUPOJIC.
AMUHOKHUCIIOTH Kak aMmpOoTepHbIe OpraHuYecKue coenuHenus. Ouznueckue U XUMHU-
YECKHUE CBOMCTBA aMUHOKHCIOT (Ha MpUMepe TiIuIMHA). bruonorndyeckoe 3HavYeHHE
aMuHOKHCIOT. [lenTuasl.

58. benku kak mpupogHbie monuMepsl. [lepBuuHast, BropudHas M TPETUYHAS CTPYK-
Typa 0enkoB. XUMHYECKHE CBOWCTBA OEJNKOB: TMAPOJIN3, JEHATypauus, KaueCTBEH-
HbIE€ peaKluu Ha OelKu

JlabopaTopHble 3aHSTUSA

59. JlaGoparoprast padota Ne6 «CBOHCTBa a30TOCOJEPIKAIINX OPTAHUICCKUX COCIIU-
HEHUIN.

du3ndecKknue U XUMHUECKAE CBOMCTBA aMUHOB (PEAKIIUU ¢ KHCIOTAMU U TOPEHUS) H
aMUHOKHCIIOT (Ha mpuMepe riaunuHa). HabmoaeHune u onucanne JeMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpaIs OCIKOB MPU HArPEBAaHUH, IBETHHIC PEaKIIUU OCIIKOB

60. JTaGoparoprast padota Ne6 «CBoiCTBa a30TOCOACPKAIMUX OPTaHUICCKUX COCITH-
HEHUIN.

du3ndecKkue U XUMHYECKHE CBOMCTBA aMUHOB (PEAKIIUU ¢ KUCIIOTAMH U TOPCHHSI) U
aMUHOKHCIIOT (Ha puMepe ruiuHa). HabmroaeHre u onrcanyue JeMOHCTPAIMOHHBIX
OIIBITOB: JICHATYpaIis OCIKOB MPU HAarpPEeBAaHUH, IBETHHIC PEaKIIUU OCIIKOB

OK 01
OK 02
OK 04

Paspnen 7. BbicOKOMOJIEKY IS PHbIE COCAUHEHUS

Tema 7.1.

\Conepmaﬂne y4eO0HOro MarepuaJjia

OK 01
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[InacTmaccel. 61.OcHOBHBIC MOHATHSA XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IO- OK 02
Kayuyku. JIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOTMMEPU3AIINH, CPEIHAS MONIEKYIIApHAs Mac-| 4 OK 04
Boiiokna ca. OCHOBHBIE METOJIbl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEpHU3a- K 1.1.

U ¥ DOJIMKOHIEHCAIIHS. K 1.2.

JlaGopaTopHble 3aHATHS

62. JTaboparopHast padorta Ne7. «CuHTe3, aHAIM3 U KiIacCU(pUKAIUS BEICOKOMOJIEKY-

JIAPHBIX COEAUHEHUIN

O3HakoMJieHHE ¢ oOpa3lamMu IPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcC,

Kay49yKOB: TUIACTMACCHI (TIOTUATHUIICH, TTOJIMITPOITMICH, TTOTUBUHUIXIOPH]I, TIOJTHCTH-

poI); HATYpaJIbHBI U CHUHTETHYECKHE KayuyyKu (OyTaJAHEeHOBBIHM, XJIOPOIPEHOBBIN U

M30IPEHOBBIN); BOJOKHA (HATYpaJbHBIC (XJIOMOK, MIEPCTh, MIENIK), MCKYCCTBEHHBIC

(arreTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KAIPOH U JIaBCaH )
Kourpoabnass |63. CTpyKTypa v CBOWCTBa OpraHMYeCKUX BelecTs (1o pasnenam 3-7) 1
pabora 3 64. CTpyKTypa U CBOMCTBAa OPraHu4eCKuX BeniecTs (1o pasaenam 3-7) 1
IIpogeccuonaibHO OpHEHTHPOBAHHOE CO/lep:KaHue (Co/iep:KaHNe NPUKJIATHOTO MOIYJIs) 8
Paznen 8. Xumusi B ObITY M IPON3BOJACTBEHHOM €ITEJIbHOCTH YeJI0OBEKa 8 OK 01
Tema 8.1. Coaep:xaHue y4eOHOro MaTepuaJia 6 OK 02
XuMuueckue 65.IIpaBuna >KOIOTUYECKHU 11€I€CO00Pa3HOr0 MOBEJACHHS B OBITY U TPYJIOBOW Jesi- OK 04
TEXHOJIOTUHU TETHHOCTH B IEJISIX COXPAHEHHS CBOETO 3JI0POBhSI M OKPYIKAIOIIEH MPUPOTHOH cpe- OK 07
B [IOBCEIHEBHOM | JbI, OMACHOCTh BO3JCWCTBHS HAa >KMBBIE OPTraHU3Mbl OPraHUYECKHX BEIIECTB OT- 1 MK 1.1.
u npogeccuo- JIENIbHBIX KJIAcCOB (YIJIEBOAOPOJbI, CIIUPTHI, (PEHOJBI, XJIOPOPraHUYECKHE IMPOU3- MK 1.2.
HaTbHOU BOJIHBIE, allbJIETUIBI U JIP.), TTOKA3aTelb MPEIeIbHO AOMYyCTUMON KOHIEHTPALUU U
JeSTEITbHOCTH €ro UCIOJIh30BaHUE.
YeIIoBeKa 66. Poip xumun B 00ecrieueHnH dKOJIOTUYECKOM, SJHEPTeTUUECKON U MHIIEBOM 0e3- 1

OIACHOCTH.

67. Ponb XxuMuu B pa3BUTUU MEIUIIMHBI, CO3/IaHUU HOBBIX MaTepPHANOB (B 3aBHCH-

MOCTH OT BHUA MPOPECCHOHATBHON JCSATCILHOCTH), HOBBIX HMCTOYHHKOB SHEPTHU 1

(aJ'ILTepHaTI/IBHBIC HUCTOYHUKH 3Hepr1/11/1). Iloustue o HAYYHBIX MCTOJaX INO3HAHUS
BE€IICCTB U XUMHNYCCKHX peaKuHﬁ.
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68. IIpencraBnenust 06 OOIMX HAYYHBIX MPUHLIUIAX MPOMBIIIICHHOTO MOIYy4eHUS
BO)XHEHIIMX BEIECTB (Ha MpUMepax MPOU3BOICTBA aMMHAaKa, CEPHON KUCIIOTHI, Me-
TaHoJ1a). XUMHS U 3/I0pOBbE YEJIOBEKA: IpaBuia O0€3011aCHOrO0 MCIOJIb30BaHUS Je-
KapCTBEHHBIX NIPeNnapaToB, ObITOBOM XUMHUH B IOBCETHEBHOM KU3HU

JlabopaTopHble 3aHATHS

69. JlabopaTopHas pabota Ne§. «IIpuMeHEeHNE XMMUYECKUX BEIIECTB U TEXHOJIOTHI C
yueToM Oynaymieil nmpodeccuoHanbHOM nesaTensHOoCTHY. Perienue keiic-3amad mo Te-
MaM: MHIIEBbIEC MPOIYKThI, OCHOBBI PAIIMOHAIBHOTO MUTAHKS, BAXKHEHIIINE CTPOUTEIbHbIC
U KOHCTPYKLIMOHHBIE MaTepHalibl, CEIbCKOXO3MCTBEHHOE IPOU3BOJCTBO, KpPACKH,
CTEKJIO0, KEpaMHKa, MaTepHalbl JJIs SJEKTPOHUKH, HAHOMATEpHAJIbI,

3ammra: [IpeacraBieHue pe3yabTaToB pelieHus Kelc-3a1ad B opMe MUHU-TOKIaAa
(momyckaeTcs MCIOJIb30BaHUE TpadUUeCKIX U MPE3CHTALMOHHBIX MaTEPHAIIOB)

70. JTabopaTtopHas padora Ne8. «[IpuMeHeHne XUMHUECKUX BEIIECTB U TEXHOJIOTHH C
yuetoM Oynyiineil mpodecCHOHaIbHOM IesTeIbHOCTHY. Pelienne keiic-3amad mo te-
MaM:. TCKCTHUJIbHBIC BOJIOKHA, UCTOYHUKU OHCPIrur, OPraHuv4CCKUC U MHHCPAJIBLHBIC
yI0OpEHHS.IEKaPCTBCHHBIC I KOCMETHYECKUE Mperaparhbl, ObITOBas XUMHS, MaTCpH-
AJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHX BOJIOKOH.

3ammra: [IpencraBieHue pe3ynbTaToOB PEHICHUs Kelic-3a1a4 B OpMe MUHH-IO0KIIA1a
(JtomyckaeTcs UCMONIb30BaHUE rpa)MIeCKUX M MTPE3CHTAIIMOHHBIX MAaTEPHAIOB)

71. lucddepeHnmpoBaHHbIi 3a4eT

72. InddepeHMpoBaHHBIN 3a4eT

Koncyabranuun

IIpomexyTounas arrectaums (IuddepeHIIPOBaHHBIN 3a4eT)

Bcero:

72

Teopernyeckue 3aHATHS

48

[MpakTnyeckue 3aHATHS

24

CamocrosiTesibHasi padoTa o0y4yarouuxcst
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3. YCJIOBUA PEAJIN3AIIMA TIPOTPAMMBI YUEBHOM U CHUILIMHBI
3.1. lns peanu3anuy MporpaMMbl y4eOHON AUCIUTUTMHBI IPEAYCMOTPEHBI CIEAYIOUIHE CIIeIIH-
anbHble noMenlieHus: Kabuner «XUMHUECKUX IUCLHUILIMHY

O6opynoBanue yaeOHOro kabuHera u pabodnx MecT KaOuHeTa TeopeTHIeCKHX OCHOB XUMHUYE-
CKOM T€XHOJIOTUH

- II0CA/I0YHBIC MECTA T10 KOJIMYECTBY O0YYAIOIIMXCS;

- aBTOMATHU3HMPOBAHHOE PaboYee MECTO MPEToIaBaTels;

- KOMIUICKT yueOHO-METOJMUECKOM IOKYMEHTAIINY;

- JIEMOHCTPAlMOHHbIC y4eOHO-HATIISAHBIC TOCOOHS,

- JIEMOHCTpAaIMOHHOE 000PYI0BaHUE U TPUOOPHI,

- 11abopaTOpHO-TEXHOJIOrHYeCcKoe 000pyAOBaHHE,

- nmabopaTopHasi XUMHYECKYIO TIOCY1a,

- Mozenu (00bEeMHBIE U IIOCKHE),

- HaTypaJlbHbIe 00BEKTHI (KOJICKIMH, XHMUYECKUE PEAKTHBHI),

- obopymoBaHue JIAOOPAHTCKOM.

- anTevka yHHBEpcalbHasl Ui OKa3aHUsI IEPBON MEIUIIMHCKOMN TOMOIIIN

- BECHI 3JICKTPOHHBIC

- 11abopaTOpPHO-TEXHOJIOTHYECKOE 000PYAOBaHHE JUId KaOMHETa 1 JabopaTopun

Texuuueckue cpeacTBa 06y‘IeHI/IHZ
- KOMIIBIOTCP C IMIOCH3UMOHHBIM ITPOI'PaMMHBIM O6€CHC“ICHH€M,

- MYJIbTUMEIUAIIPOEKTOP
- MIPUHTED

3.2. UndopmannonHoe odecnevyenne peajsu3anum NporpamMmbl

3.2.1. IleyaTHble U3AaHUA

OcHoBHasi iuTEpaTypa:
1.Epoxun FO.M. Xumus: yuebnuk.- M., 2020.
2.2J7eKTPOHHBIA Y4eOHUK XUMUs Ui podeccuii U cnenuaibHOCTe TeXHuYecKoro npoduis, M.,

2021.

3.I'abpuensu O.C., OctpoymoB WN.I'. Xumus mist mpodeccuii U crieninaabHOCTEN

TEXHUYECKOTo NMpoduist: yueOHHUK Ui CTy. yupexaeHuil cpenH. npod.odpazoBanus. — M., 2020.

4. I'abpuensn O.C., Octpoymos WN.I'., Cnankos C.A., lopodpeeBa H.M.

[TpakTukyM™m: y4el. mocobue st CTyJl. YUpeKIeHUN cpeas. mpod.obpa3zoBanus.— M., 2020.

JlonoJIHNTeIbHAS JINTEpaTypa:

1

. I'ycera, E. B. Xumusa mis CIIO: yue6Ho-MeToquyeckoe nocodbue / E. B. I'yceBa, M. P. 3uran-

mmHa, J[. Y. Kymukoa. — Kazane: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
TekcT: anekTpoHHbI // JIaHb : 371eKTpOHHO-0MOIMOTeUHas! CUCTEMA.

. Uepnukosa, H. 0. Xumus B 1octynHoM n3noxxkeHuu: yuedHoe nocodue ains cro / H. ¥0. Yepuu-

KoBa. — 2-¢ u3A., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Tekcr: anekTpoHHBIH // JlaHb: 2IEeKTPOHHO-OMOINOTEYHAs CUCTEMA.

. llleBauipina, JI. B. Xumus: yuebnoe nocodue / JI. B. lllepaunpina, A. . AnapaeB. — HoBocu-

o6upck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcrt: snektponHsblit // Jlansb:
AIIEKTPOHHO-OMOINOTEYHASI CHCTEMA.
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4. biuuos, JI. H. Xumus: yueonuk mis CI10 / JI. H. baunos, W. JI. Ilepdunosa, T. B. Cokonosa.
— 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. —
Texct: anekTpoHHbIH // JlaHb: 31eKTpOHHO-0MOIMOTeYHAst CUCTEMA.

HNuTepHeT-pecypcebl:
1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmIXuMuK. Caiit o xumumu.
2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ sxypHan XuMust 1 XUMUKA

4 http://www.chemport.ru/ XumMudecKkuii moprai

5.http://veronium.narod.ru/VERONIUM

6.http://maratakm.narod.ru/ BupTyanbHas XuMu4eckas IKosa
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI OBIIE-
OBPA30OBATEJBHOU JUCIUIIJINHBI

KOHTpOHB M OLICHKA PE3YyJIbTaTOB OCBOCHU A O6H_I606pa30BaTe.]'IBHOﬁ JUCIHUIIJIMHBI pac-
KPBIBAKOTCA Y€PE3 NUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHLIC HA (bOpMI/IpOBaHI/Ie 06H_[I/IX n

npodecCHOHATBHBIX KOMIIETEHIINI 10 pa3/ieiaM U TeMaM COJepKaHus yueOHOro MaTepHara.

Oo6masi/npodeccuoHaTbHASI KOMIIETEH-

THIN OLEeHOYHBIX Mepo-

Pa3znen/Tema “
nus npusTHii
OK 01. Beibupars cnocoOsl pemtenust 3a- | Tema 1.1-1.7
Ja4 mpodecCUOHATBHOM NeITeIbHOCTH Tema 2.1, 2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, TeCTHPOBAMME
Cpe/CTBa MOMCKa, aHaIu3a U uHTepnpera- | 1.6, 1.7 pe
¥ nHGOPMAINU, H HHPOPMALIMOHHBIE Tema 2.1,2.2 gg;iiﬁeonfc(ifémmx sanas
TEXHOJIOTUH JIJIS BBITIOJIHEHUS 3a7a4 Mpo- Tema 4.1, 4.2 Ha 6Jnoz[eII{) e 33 XOIOM o
(dbeccuoHaNbHOM NEeITEIBHOCTH Tema 5.2-5.4
Tema 6.1 BBITIOJHEHNUS NPAKTHKO-
Tema 7.1 OpPUEHTUPOBAHHBIX 3aJJaHU
Tena 8.1 [IpencraBnenue pe3ynapra-
OK 04. . ieMa éz 29 E(I))]:mmqecxnx u nabopa-
D¢ dexTBHO B3aUMOECHCTBOBATh U pabo- TeMa 4-1, 4-2 TopHbIX paboT [IpoBeene
TaTh B KOJJIEKTUBE U KOMaH/Ie szz 5~2,5 4 XMMHHYECKOTO SKCTIEpHMEH-
Tema 6.1 a
Tema 7.1 Brinosninenue
Tema 8 1 KOHTPOJIbHBIX
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 pador 1o
OKPY’KaIOIIeH cpefibl, pecypcocoepexe- Tema 5.1 ga3nenaM JICHHTUTIHBT
HUIO, IPUMEHSATH 3HaHUs 00 U3MEHEHUHU Tema 8.1 HEHKa CaMOCTOATEIBIO

KJIUMaTa, NPUHIMIIBI OEPEKITMBOTO MPOU3-
BOJICTBA, 3 PEKTUBHO AEHCTBOBATH B
Ype3BbIYATHBIX CUTYAIUSIX

[1K 1.1 ITon6upath 1 UCIOIH30BATH pac-
XOJIHBIE, TOPI0YE-CMAa30YHbIC MaTepHAIIBI U
TEXHUYECKUE KHUIKOCTU, HHCTPYMEHT,
00opyioBaHUE, CPEICTBA MHAUBUIYATb-
HOM 3aIUThI, HEOOXOAUMBIC JISI BHIIOJI-
HEHUs padboT

K 1.2

[InanupoBaTh ¥ MPOBOJAUTH TEXHUUECKOE
o0cIyKUBaHUE CeNbCKOX03SHCTBEHHON
TEXHHUKH TIPU IKCIUTyaTaIlH, XPaHESHUHU U
B [1IE€PUOJ] CE30HHOTO TEXHUYECKOTO OCITY-
JKUBAHUS.

Temal.2, 1.6, 1.7

Tema 2.1,
Tema 4.1,
Tema 7.1
Tema 8.1

BBITIOJTHEHHBIX 3a/1aHUN
3amura penieHus Keic-
3aja4 (c yueToMm Oymymieit
npo¢eCCHOHAIBHON
JESITEIILHOCTH )
BrinosiHenue 3aganuii mpo-
MEXKYTOUHOM aTTecTaluu

27




5.0IEHOYHBIE CPEJCTBA JJIS1 MPOBEJEHHUSI MPOMEKYTOYHOI ATTECTALIUH
MO JUCLHUIIMHE

KonTpoabHas padora «CBoiiCTBa HEOPraHUYECKUX BellecTB) (10 pasjaeny 2)

Bapmuanr 1

1. Boimucath U3 cricKa BELIECTB OKCHJIbI, OCHOBAHHUS, KUCJIOTHI , COJIU M Ha3BaTh HX:

H2SO4 , Cu(OH),,K3PO4 Cal,

2. CoctaBbTe (hOPMYJIbI COSTUHEHUN:

a) okcuaa yriepona( II) ,0) ruapokcuma memu, B) XJIOPOBOAOPOTHOW KHCIOTHI, T') Cylb(ara
HaATpUs

3. Hanmcarb ypaBHEHHSI XUMUUECKUX PEaKIIMMA:

a) HoSO4 + Mg 6) Na2 O + HBr B) SO2+ CaO 1)CaCOs + HCI 1) AICI3 + AgNO3

VYkaxuTe Ha3BaHUs MPOAYKTOB PEaKIIUH.

4. 3anmava. Kakas Macca HaTpus moTpedyercs I peaklui B3auMOJICUCTBHS ¢ 16 T cepbl, eciu B
pe3yJbTare peakiuy o0opa3oBajcs CyabGua HaTpus?

5. Ocy1IecTBUTh MEePeXobl: KaTuii— OKCHU]I KaTusi— TUIPOKCUT Kalus — Cylbdart Kamus

6. B 1nemnouke mnpeBpalieHu: S »X1 —»S03 —»X2 —CuS0O4 —X3 —CuO —Cu
BemrectBaMu X1, X2 u X3 sBAAIOTCA COOTBETCTBEHHO:

1) H2S, H2S04, Cu(OH)2; 2) FeS, H2S04, Cu(OH)2;  3) SO2, H2S04, CuCl2; 4) SO2,
H2S04, Cu(OH)2. 3anuiimre ypaBHEHHsI COOTBETCTBYIOLIMX PEAKIIUI

KontpoabHnas padora «CBoiicTBa HEOPraHU4eCKHX BellecTB» (10 pa3aeny 2)
Bapuanrt 2
1. BeimucaTte U3 choMcKa BEIIECTB OKCHJbI, OCHOBAaHMs, KHUCJIOTBL, COJIM WU Ha3BaTh
ux: NaOH , H3PO4, SOz, CaCO3
2 . CocTaBbTe (POPMYJIbI COETUHEHUI:
a) okcupa azota ( 1V) ,0) rugpokcuaa kanus, B) XJIOpUAa HATpus, T') cylbduaa 6apus
3. Hanumure ypaBHEHUS! XUMUYECKUX PEaKIIUH:
a) HCl + K 6) K2 O + HBr B) CaCO3 + H2SO4 1) CO2+ CaO 1) Ba(OH), + SiO>
VYka3aTh Ha3BaHUS MPOJYKTOB PEAKIINU.
4. Bpraucnaute o0bEM razo00pa3HOro XJjopa, KOTOPBIM BCTYMUT B PEAKIMIO C HATPUEM, IS
nosyyenus 11,7 r xsopuna Hatpus.
5. OcymecTBuTe NIepexoabl: cepa— okcunl cepsl (IV) —cepHucTas Kucinora —Ccynb(GUT HATPHS
6. B nienouke npeppamiennii: Ca —X1 —Ca(OH)2 —-X2 —Ca(HCO3)2 —»X2 —Ca0O
BeniecTBamMu X1, X2 SBISAIOTCSA COOTBETCTBEHHO:

1) CaCl2, CaCO3; 2) CaO, Ca(N03)2; 3) CaO, CaCO3; 4) CaO, Ca3(P0O4)2. Hamuiure
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIIUM.

Keiic-3agaun no paszneny «Xumusi B ObITY W NPOM3BOICTBEHHON /eATEJTLHOCTH YeJOBEKa
UCIIONIB3YIOTCS B KaueCTBE OIEHOYHOTO CpeIcTBa MNpodecCHOHATBFHO OPUEHTHUPOBAHHOTO
COoJIepKaHus IIPUKIIAJHOTO MO IS

IIpuMepsl BO3MOKHBIX TEM KEHCOB:

JlaGoparopHasi padora Ne§. «IIpumeHeHne XUMHUYECKHX BelIeCTB U TEXHOJOTMM C y4eTOM
Oyayueil npogeccHOHAIBLHON AeATeIbHOCTIY.

Keiic Nel. «XJ10p B KM3HHU 4YeJIOBEKA»
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VYueHble BBIICHUIM, YTO €CTECTBEHHBIE OpPraHUYECKHE BEIIECTBA BCTYIMAKOT B PEAKLUIO C
XJIOPUPOBAHHOW BOJIOW U3-TIOJ KpaHa, 00pa3ys OMAacHbIC COCTUHEHHS, KOTOPhIE MOTYT CITY>KUTh
Npu4YrHOW paka. Takue coenumHeHust HazpBaoTess MX, TO ectb «MyTareH HKC» WU
«HeunsBecTHBINM MyTareH».

3ananusa:

1. Ipemnoxure cmocoObl yMEHBUICHHs SJOBUTOTO BIIMSHHUS XJIOpa B INHTHEBOW BOJE Ha
OpraHu3M 4YeJI0BEKA.

2. Hcxons w3 CBOEH JKM3HEHHOW TPAKTUKU, NPUOIM3UTEIBHO PACCUUTANUTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BbI UCIIOJIb3YETE B TEUEHUE IHS U JUUISl KAKUX LieJIen?

3. Kakue opransl uenoBeka 00JIbIIe BCETO CTPAJAIOT OT BO3JIEHCTBUSA XJopa?

4. Kak BIMsIeT XJIOpUpOBaHHAs BOJA HA YEJIOBEKA MPU KyllaHUu?

5. Haiinute JONOJHUTENbHYIO HH(POPMAIIUIO O 3aMEHE XJIopa MpH 00e33apakKMBaHNU BOIBI.

6. Hccnemylite pa3iauvHble TOBapbl OBITOBOM XMMHH B CBOéM jgome. CoCTaBbTE CIIMCOK
XJIOPCOJEPKALIUX COSAMHEHUH, YKQKUTE MEPBl 0€30MaCHOCTH NIPU padOTE C HUMH.

Keiic Ne2. «BogopoaoMo0uiu — mar B Oyayuiee»

B coBpemeHHOM MHpe Ha MEpBBIA IUIAH BBIXOJAT MPOOJIEMBI MPOU3BOJCTBA HKOJIOTMUYECKU
qucThIX aBToMoOmieit. Ha I1sitom MockoBckom MexmyHapoaHoM aBTocaiione BA3 mpencraBun
CBOIO HOBHHKY «JIama-AHT3m» ¢ 6auioHaMu BOJIOpO/Ia U KUCIOPOa.

3amanus:

1. [Touemy MHOTHME aBTOMOOMIbHBIE KOMIIAHUU Pa3padaThIBAIOT aBTOMOOWIHM, paboTarolue Ha
BOJIOPOJHOM TOILIUBE?

2. Kaxk BBIXJIOITHBIE Ta3bl aBTOMOOMIICH, paboTalONINX HA YTIIEBOAOPOIHOM TOILIMBE, BIUSIOT Ha
3JI0pOBBE YesIOBeKa?

3. Kakue «+» u «—» Bbl BUIUTE Y BOJOPOAOMOOUIIEH?

4. HaiimuTe MOTIOTHUTEIHHYIO HHPOPMAINIO 00 UX yCTPOMCTBE.

5. Ecniu B Bamieil cemMbe WM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH, MOACUYUTAITE, CKOIBKO
IpUOIU3UTENIBHO JIMTPOB OEH3MHA, ra3a U KaKOH MapKH UCII0JIb3YETe €KETHEBHO.

6. Kakue BemectBa W B KakOM KOJIMYECTBE MOTYT HAaXOJUTHCA B BBIXJIOMHBIX Ta3ax
aBTOMOOMIIEH?
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