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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepanabHOrO rOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CPEHEro 00111ero oopa3oBaHus,
YTBEPXKICHHOTO npukazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM roctuninu Poccuiickoit @eneparuu 7 urons 2012, peructpanronssiii Ne 24480);

- denepallbHOrO roCyJapCTBEHHOIO 00pa3oBaTelIbHOr0 craHjpapra mo crenuainbHocTd 20.02.01
Okomnoruyeckas 0€30MacHOCTh MPUPOJAHBIX KOMIUIEKCOB CPEAHEro npodeccuoHanbHOro o0pa3oBa-
HUS YTBEPXKAEHHOTO npukazoM Munnpocsemenus Poccun ot 31.08.2022 r. r. Ne 790 (3aperucrpu-
poBaHHOr0 MunucTepcTBOM foctunnu Poccuiickoit deneparu 03.10.2022, per. Ne.70345)

C y4eTOoM:

- OenepanbHON 00pa30BATENBLHOM MPOTPAMMEI CPEAHETO OOIIEro oOpa3oBaHUS, YTBEPKIACHHON
[Tpukazom MunucrepctBa npocsenieHuss PO ot 23.11.2022 Ne 1014 (3apeructpupoBanHoro Mu-
HUCTEPCTBOM roctuin Poccutickoit @enepanuu 22 nexadbps 2022, perucrpannonnbiii Ne 71763);

- IpUMepHON paboueil mporpaMMbl 001Ie00pa30BaTEIbHON AUCHUIUTHHBI « XUMUS» AJIsl Tpodeccu-
OHAJBHBIX 00pa30BaTENbHBIX OpraHW3alWi, YTBEPKICHHOH Ha 3acenannu CoBeTa MO OLEHKE CO-
Jep’KaHusl M KadecTBa MPUMEPHBIX pabouuMx Mporpamm oO0IIe00pa30BaTeIbHOTO U COIHMAIBHO-
TYMaHUTAPHOTO LHUKJIOB CPEAHEro MpodeccHoHAIbHOr0 oOpa3oBaHus, HpoTokon Ne 14 ot
30.11.2022.

Pabouas mporpamma paccMoTpesa
Ha zacemanun LUK OO u OI'CD
[Tpotokoi Ne 9
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM JUCHUTLIAHBI

OJ1.12 XUMUS

1.1. MecTo AUCHHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucturmmuna OJ1. 12 Xumus Bxoaut B o0mieoopa3oBarenbHblil ki [IITCC3 kak o0s3aTenpHas AUCIUIUIMHA.

O6meo6pazoBarenbHas aucuumuinaa O/l 12 Xumust siBisieTcst 00s3aTeIbHON YacThi0 00111e00pa30BaTeIbHOTO IIUKIIa 00pa30BaTeIIbHOM MPOTpaM-
MbI CITO B cootBercTBHM ¢ PI'OC mo cnenmansHocT 20.02.01 DKonoruveckas 6€30MaCHOCTh MPUPOJTHBIX KOMILICKCOB.

1.2. lleab ¥ NJIaHUPYeMble Pe3yJIbTAThl 0CBOEHHUS THCHHUIJIUHBI:

1.2.1. llean 0011€00pa3oBaTEeIbHON TUCIHUIIHHBI

Copneprkanue mporpaMmsl oomeoopazoBaTenbHol qucuuiuimabl O/, 12 Xumust HanpaBiIeHO Ha JOCTHKEHHE cienyronmx neneid: ®opmupoBanue
y CTYIIEHTOB XMMHUYECKON COCTABISIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa KaKk OCHOBBI MPUHATHS PEIICHUN B )KU3HEHHBIX M NMPOU3BOJACTBEHHBIX

CUTYyalluiAX, OTBETCTBECHHOI'O ITOBCACHUS B HpHpOI[HOfI cpeac.

1.2.2. Ilnannpyembie pe3yJbTaThbl 0CBOCHHUsI 001Ieo0pa3oBaTenbHON JUCHUILIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO

Oco0oe 3HaueHue AUCUUIUIMHA UMeeT npu popmupoBanuu u pazsutuu OK u I1K.

Kox u naumenosanue
bopmMHpyeMbIX
KOMIIETEHIIUUA

[ImannpyemMble pe3yabTaThl OCBOCHUS JUCIHUILINHBI

Oo61ume

I[I/ICI_II/IHJ'II/IHapHBIe

OK 01. Berbupats crioco0s! pe-
meHus 3a/1a4 PO eCCUOHATBHON
JACATCIBHOCTH IPUMEHHUTEIIBHO K
Pa3IHYHBIM KOHTEKCTaM

B yacTi TPpy10BOr0 BOCIIUTAHMSA:

- TOTOBHOCTB K TPY/y, OCO3HAHKE IICHHOCTH MAaCTEPCTBA, TPYIAOIIO0HE; -
TOTOBHOCTB K aKTHBHOﬁ ACATCIbHOCTH TeXHOHOFHqCCKOﬁ nu COHI/IaHBHOﬁ
HAIPaBJICHHOCTH, CIOCOOHOCTh HHUIIMHPOBATH, INTAHUPOBATh U CAMOCTOSI-
TEJBHO BBHITIOJHATH TAKYIO JICATEILHOCTD; - MHTEPEC K Pa3IUIHBIM chepam
po(heCCHOHATBHOM NEATETHbHOCTH,

OsiajieHne yHABEPCAJIbHBIMA Y4eOHBIMH M03HABATEIbHBIMH JIEICTBH-
SAMMH.

a) 0a3oBble JIOrHYECKHUE TeCTBHS:

- CaMOCTOSATEIHHO (HOPMYITHPOBATh U aKTYIU3UPOBATH MPOOIIEMy, pac-
CMaTpHBAaTh €€ BCECTOPOHHE; - YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS TS CPaBHEHUS, KiTacCH(UKAIMKA U 0000IICHNS; - ONPEENATh

BJIaJIETh CUCTEMON XUMUYECKHUX 3HAHUM, KOTOpask BKJIFOYAET: OCHO-
BOIIOJIATAFOIINE TTOHATHS (XUMHUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsI
o6oJiouKka atoma, s-, pP-, d-3JIeKTPOHHbIE OPOUTAIM ATOMOB, HOH, MO-
JIEKyJia, BAJIEHTHOCTb, JJIEKTPOOTPHULIATENbHOCTD, CTEIIEHb OKHUCIIE-
HUS, XUMHYECKasl CBS3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00beM,
YIJIEPOIHBIH CKeNeT, (PYHKIHMOHANbHAS TPYIIA, PaIuKall, H30Mepus,
HU30MEpPHbl, TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIIO-
POII- ¥ a30TCOePKALIIE COSTUHCHUS, OMOIOTUICCKH aKTHBHBIC Be-
miecTBa (YrIeBOIbI, XKUPBI, OCIKU), MOHOMEP, IOJIUMEP, CTPYKTYPHOE
3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUSI, KPUCTAILTMYECKAs pe-
MIETKA, THITHI XAMUYECKUX PEAKITUI (OKUCITUTEIHHO-
BOCCTAHOBHTEJIbHBIE, IK30- U SHIOTEPMHUUYECKHUE, PEAKIIUH HOHHOTO

4




LEJIN AeATENBHOCTH, 3aJaBaTh NapaMETPbl U KPUTEPUH UX JOCTHKEHHUS; -
BBISBIIATh 3aKOHOMEPHOCTH U IIPOTUBOPEYHUS B PACCMATPUBAEMBIX SBICHH-
SIX; - BHOCUTh KOPPEKTHUBHI B 1€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE Pe-
3yJbTaTOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBHN AEATENbHOCTH; Pa3BUBATh
KpEeaTHBHOE MBIIUICHHE TIPH PEIICHUHN KU3HEHHBIX PO0IeM

0) 6a30BBI€ HCCIENOBATEILCKHE TEHCTBHS:

- BJIaJIeTh HaBBIKAMH y4eOHO-HCCIIeI0BATEIbCKOM U TPOEKTHOM JIESITEIbHO-
CTH, HAaBbIKAaMU pa3pCIICHUA npo6neM; - BBIABJIATH IPUYUHHO-
CIEeICTBEHHBIE CBSI3U M aKTyalIH3UPOBaTh 3a/1a4y, BEIIBHTAaTh THIIOTE3Y €€
pelleHNs, HaXOAUTh apTyMEHTBHI I JOKa3aTeNbCTBA CBOUX YTBEPKACHUI,
3a[aBaTh MapaMETPbl U KPUTEPUH PELICHHUS; - AaHAIN3UPOBATh MOJIy4YEHHBIE
B XOJZI¢ PEUICHNUS 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLIEHUBATh UX JOCTOBEP-
HOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSAX; - YMETh IIEPEHOCHUTH
3HAHMS B TO3HABATENBHYIO M IPAKTHYECKYIO 00JIaCTH KU3HEEITEIbHOCTH;
- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX 001acTel; - BbI-
ABUTATb HOBBIC UACH, IIPCAJIaraTb OpUIMHAJIBHBIC MOAXOAbI U PEIICHUA; -
CHOCOOHOCTh X UCIOJIb30BaHMUS B [T03HABATEILHON U COL[MAIbHOMN IPAKTH-
Ke

o0OMeHa), pacTBOP, IEKTPOJIUTEI, HEAICKTPOINUTHI, JIEKTPOITUTHYIC-
CKas TUCCOLUALNS, OKUCIIHUTEIND, BOCCTAHOBHUTEND, CKOPOCTh XUMH-
YEeCKOW peaklni, XMMHUYECKOEe PABHOBECHE), TEOPUH U 3aKOHBI (T€0-
pUsl XUMHYECKOTO CTPOEHUsI opraHudeckux semiects A.M. bytiepo-
Ba, TEOPUS IEKTPOTUTUIECKON TUCCOIMALINY, IEPUOINIECKU 3a-
kxoH /I.11. MeHneneeBa, 3aK0OH COXpaHEHHs MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XUMUH, (PAKTOJIOTHYECKUE CBEICHHS O CBOM-
CTBaXx, COCTaBe, IOJy4YeHUH U O€30MIaCHOM HCIIOJIb30BaHUHU BaXKHEH-
IIMX HEOPTAaHUYECKUX U OPTaHNYECKHUX BEIIECTB B OBITY M IIPAKTHYE-
CKOM JeATENbHOCTH YENI0BEKa;

- YMETb BBIABISITh XapaKTEPHbIE IPU3HAKU M B3aUMOCBA3b U3yUECH-
HBIX MOHATUH, TPUMEHATh COOTBETCTBYIOIIUE MOHATHS IIPU OMHUCA-
HUU CTPOEHHS U CBOICTB HEOPTaHUYECKUX M OPraHNYECKHUX BELIECTB
n ux HpeBpameHHﬁ; BBISIBJIATH B3aMMOCBSI3b XUMHUUYECKUX 3HAHHUH C
IMOHATHUAMU U NPEACTABICHUAMU APYTUX €CTECCTBEHHOHAYYHBIX
IpeaMETOB;

- YMETb UCIIOJIb30BATh HAUMEHOBAHUA XUMHNYCCKUX COCI[I/IHGHI/Iﬁ
MEKYHApOJHOTO CO03a TEOPETUUECKON U NPUKIAHON XUMUU U
TPpUBHUAJIbHBIC HA3BAHU Ba)KHEHIITHX BCHICCTB (BTI/IJ'IeH, allCTUJICH,
TIMnepuH, GpeHon, GopManbIeri], yKCyCHas KHCII0Ta, TIIUIHH,
yTapHBIN ra3, yrJIEKUCbIN a3, aMMHUaK, raleHas U3BeCTb, Heralie-
Hasl U3BECTh, TUTHEBAsI COJa U IPYTHX), COCTABIIATH (OPMYJIIBI HEOP-
TaHWYECKHUX M OPTraHUYECKUX BEIIECTB, YpAaBHEHHS XUMUYECKUX pe-
aKIMi, 0OBSACHITH MX CMBICIT; TIOATBEP)KIATh XapaKTepHbIE XUMHIe-
CKHE CBOICTBA BEILECTB COOTBETCTBYIOIUMH IKCIEPUMEHTAMU H
3alMCAMM YPaBHEHUHM XUMHUUYECKUX PEAKLIUN; - YMETh yCTaHABIUBATh
MPpUHAJICI)KHOCTDb N3YUYCHHBIX HCOPTAHUICCKHUX U OPraHUYCCKUX BE-
LIECTB K OIPENEIEHHBIM KilaccaM U IpyIIaM COEAMHEHUN, XapaKTe-
pr30BaTh UX COCTAaB U BayKHEHIIIHME CBOﬁCTBa; ONPECACIIATDL BUIBI XU~
MHYECKHX CBA3EH (KOBaJECHTHAs, MOHHAS, METAJUINIECKast, BOJOPO-
Hast), TUITbI KPUCTAJUIMYECKUX PELIETOK BEIECTB; KJIACCU(HUIUPO-
BaTh XUMHUYECKHE PEAKLINY;

- c(pOpPMHUPOBATH MPEACTABICHUS: O MAaTEPUAILHOM €ANHCTBE MUDA,
3aKOHOMEPHOCTSX U TI03HABA€MOCTH ABJICHUI PUPOJBI; O MECTE U
3HAUYEHUN XMMHH B CHCTEME €CTECTBEHHBIX HayK U €€ PO B o0ec-
TIEYCHUH YCTOWYHMBOTO PAa3BUTHS YEJIOBEUYECTBA: B PEILICHUH ITPO0IIeM
9KOJIOTHYECKOM, SJHEPTeTHIECKOH U MUIIEBON O€30I1aCHOCTH, B pas-
BHTUH MEIHULIUHBI, CO30AHUU HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHH-
KOB SHEPTHUH, B 00€CTIEYeHNN PALIMOHAIBHOTO IIPUPOAONIOIb30BAHHS,
B (hOPMUPOBAHIK MHPOBO33PEHHUS M 00IIEH KyIbTypHhI YEIOBEKA, &




TaKKe SKOJIOTHIECKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/10pO-
BbIO U IPUPOJHOM CpEIIE;

- BJIaJIETh CUCTEMOIl XMUMHYECKHX 3HAHUMN, KOTOpasi BKJIIOYAET: OCHO-
BOIIOJIAraroNIIe OHATHUS (JIOTIOJHUTENBHO K CHCTEME TIOHSTHI 06a30-
BOT'0 YPOBHS) - HU30TOIBI, OCHOBHOE M BO30YKJICHHOE COCTOSIHUE
aToma, ruOpuaAN3aIys aTOMHBIX opOuTanei, xumudeckas cBsizb ("o
n "T", KpaTHbIE CBSI3H), MOJSIpHAsI KOHIICHTPAIKs, CTPYKTypHast
(dopmyna, usomepust (CTpyKTypHasi, reoMeTpudeckas (IHc-TpaHc-
M30MEpHs), TUIIBI XUMUYECKHX PEaKIUi (TOMO- ¥ TeTepOTeHHBIE,
o0OpaTuMble 1 HeOOpaTHMEIE), paCTBOPHI (ICTUHHBIC, THCIICPCHBIC
CHCTEMBI), KPHCTAJUIOTHAPATHI, CTENEHb TUCCONNANNH, HIIEKTPOIN3,
KPEKHHT, pU(GOPMHUHT); TEOPHUH U 3aKOHbI, 3aKOHOMEPHOCTH, MUPO-
BO33PEHUYECKHE 3HAHUS, JIS)KAIINE B OCHOBE TOHUMAHUS IPUYNHHO-
CTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, COBPEMECHHBIE ITPEICTaB-
JICHHS O CTPOEHUH BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaJIMO-
JIEKYJISIPHOM YPOBHSX; IIPEJCTABICHUS O MEXaHM3MaX XUMUYECKUX
peaxIuii, TepMOAMHAMHUECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTAX
UX IPOTEKAHHUs, 0 XUMHYECKOM PaBHOBECHH, JUCIIEPCHBIX CUCTEMaX,
(axTosoruyeckre CBEICHHs 0 CBOICTBAaX, COCTABE, MOJY4YECHHU U
0€3011acCHOM HCIIOJIb30BaHUH BayKHEHIINX HEOPTaHUIECKUX U Opra-
HUYECKHX BEIIECTB B OBITY M MPAKTHYECKON AEATEIHHOCTH YETI0BEKa;
00X HAYYHBIX MPHUHIMIIAX XMMUYECKOTO MMPOM3BOACTBA (HA IPH-
Mepe MPOM3BOACTBA CEPHOI KUCIIOTHI, aMMHaKa, METaHOJIa, TIepepa-
00TKH HE(DTH);

- YMETh MPOBOUTH PACUETHI IT0 XUMHIECKUM (DOPMYJIaM U ypaBHe-
HHUSIM XMMHUYECKHUX PEaKINi C HCIOIb30BaHUEM (PU3HUYECKUX BENU-
yuH (Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIO-
IIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: pAaCUeTHI 10 HaXO0X/Ie-
HUIO XUMHYECKOH (hOpMYJIBI BEIIECTBA; PacYeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTa PEAKIINH, €CIIH OJJHO U3 MCXOTHBIX
BELIECTB IaHO B BUJI€ PaCTBOpPA C ONPEAEIIEHHON MaccoBOil Jonen
PacTBOPEHHOTO BEIIECTBA MJIM AAHO B U30BITKE (MMEET IPHMECH);
pacyeTsl MacCOBOW MM 0OBEMHOM J0JIM BBIXOJa IPOIYKTa PEaKIHH;
pacyeTsl TeroBoro 3ddekra peakiyii, 00beMHBIX OTHOIICHHH ra-
30B;

- YMETb BBISBJIATH XapaKTEepHbIE IIPU3HAKU U B3aMMOCBSI3b H3YUeH-
HBIX MOHITUH, IPUMEHSITH COOTBETCTBYIOIINE MOHSTHS IIPH ONKCA-
HHUH CTPOCHHUS U CBOMCTB HEOPTAHUIECKUX M OPTaHUIECKUX BEIIECTB
1 UX NPEBPAIIECHUH; BBISIBIIATH B3aUMOCBSI3b XUMHUECKHUX 3HAHUH C
TIOHSTHSAMH U NIPEACTABICHUAIMH IPYTHX MPEAMETOB 1Isl 00JIee 0co-




3HaHHOTO TIOHUMAaHUS 1 00BSICHEHUS CYIIHOCTH MaTepHUATLHOTO
€IMHCTBAa MUPA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIIIS
OOBSICHEHUsSI U TPOTHO3UPOBAHUS SABJICHUH, MIMEIOIINX €CTECTBEHHO-
Hay4HYIO TIPHPOY;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMUYECKUX COCIMHEHNI
MEXTyHapOAHOTO COI03a TEOPETUIECKON U MPUKIIAJHOW XUMUH U
TPUBHUAJIbHbIC Ha3BaHM BEIIECTB, OTHOCSIIMXCS K N3yYCHHBIM Kilac-
caM OpraHWYeCKHUX U HEOPTraHUYECKUX COeIMHEHUH; CII0Ib30BaTh
XAMHYECKYIO CHMBOJIMKY JUTSI COCTABJICHUS (POPMYI HEOPTaHHYECKIX
BEIIECTB, MOJICKYIISIPHBIX M CTPYKTYPHBIX (pa3BEepPHYTHIX, COKPAIICH-
HBIX M CKEJIETHBIX) (POPMYIT OPTaHUIECKUX BEIIECTB; COCTABIIATh
YpaBHCHHS XHMHUYECKHAX PEAKIIUN M PACKPBIBATE MX CYIIHOCTE:
OKHCIIUTEIHHOBOCCTAHOBUTEIHHBIX PEaKIUi MOCPEICTBOM COCTAB-
JICHUS 3JICKTPOHHOTO OajlaHCca ATHX PEaKIHii; Peakiuii HOHHOTO 00-
MEHa IyTeM COCTABJICHUS X TMOJHBIX U COKPAIEHHBIX HOHHBIX
YPaBHCHHI; peaKIUil TUIPOIIH3a, PEAKIUil KOMILUIEKCOOOpa30BaHuUs
(Ha mpuMepe THAPOKCOKOMITIIEKCOB I[MHKA U aJIIOMUHMSA); TIOATBEP-
JKJIaTh XapaKTepHbIe XUMUUECKHE CBOMCTBA BEIIECTB COOTBETCTBY-
IOIIMMH 3KCIIEPUMEHTAMH U 3aIUCSIMU YPAaBHEHUI XUMHYECKUX pe-
aKITUI;

- YMETh KIaCCU(PHUIIMPOBATH HEOPTAHUIECKUE H OPTaHUIECKUE Be-
IIeCTBA I XUMHUYIECKHE PEAKIIUH, CAMOCTOSTEIIFHO BBIOMPATh OCHO-
BaHUS U KPUTEPHUH IS KIIACCH(PHUKAIINN H3y9aeMbIX XUMHUECKUX
00BEKTOB; XapaKTEPH30BaTh COCTAB U BaKHEHIITIE CBOWCTBA BeE-
[IECTB, MPUHAUICKANINX K ONMPEICIICHHBIM KlaccaM | TPYIIIaM Co-
eMHEeHHH (TIPOCThIE BEIIECTBA, OKCUIBI, THIPOKCHABI, COJIH; YTIEBO-
JIOPOJIb, IPOCTHIE 3(QUPBL, CIIUPTHI, HEHOIIBI, aJIbETH/IBI, KETOHBI,
KapOOHOBBIE KUCIIOTBI, CIIOMKHBIE dQUPBIL, )KUPBI, YIIICBO/IbI, aMHUHbI,
AMHHOKHCIIOTHI, OEJIKH); TPUMEHSTH 3HAHUS O COCTaBE M CBOICTBAX
BEIIECTB JJIs SKCIIEPUMEHTAIHHOM MPOBEPKH I'MITIOTE3 OTHOCHTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUYECKUX PEAKLIUI 1 TPOTHO3UPO-
BaHUS BO3MOXKHOCTEH UX OCYIIECTBICHUS;

- YMETh NOATBEPXKIAaTh HA KOHKPETHBIX NPUMEPaX XapakTep 3aBHCH-
MOCTH PEaKIIMOHHON CITIOCOOHOCTH OPraHMYECKUX COEANHEHUH OT
KPaTHOCTH M THIA KOBJIEHTHOH cBsizu ("'c" u "n'"), B3aMMHOTO BIIHSI-
HUSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIaxX; a TAK)KE OT OCOOEHHO-
CTEW peann3annyl pa3nuIHbIX MEXaHIM3MOB IPOTEKAHUS PEaKIHii;

- YMETh XapaKTepPH30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB (B OCHOB-
HOM U BO30Y>KI€HHOM COCTOSIHUHM) M HOHOB XUMHUYECKUX HJIEMEHTOB
1 - 4 nepuonos Ilepuognueckoii cucremsr JI.1. Menaeneesa u ux




BaJICHTHBIE BO3MOXKHOCTH, HCTIONB3ys noustus "s", "p", "d-
AJIEKTPOHHBIE" OpOUTANIN, SHEPTETUIECKUE YPOBHHU; OOBSCHITH 3aKO-
HOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUECKHX JIEMEHTOB M 00pa3y-
€MbIX MU COCAMHEHHUH 110 NepHoiaM U TpyIIIaMm;

OK 02. Vcnionb30BaTh COBpPEMEH-
HBIE CPEACTBA MOUCKA, aHAIIN3a U
UHTEpIpeTaly HHGOpMALMU U
MH()OPMaLMOHHBIE TEXHOJIOTHU
JUTSL BBITTOJTHEHMS 3a71a4 mpodec-
CHOHAIIbHOU NIeATEeIIBHOCTH

B 06s1acTH HEeHHOCTH HAYYHOT0 TIO3HAHUSI

- ¢(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLICCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JTUa-
JIOTE KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOCTO MECTA B MOJIMKYIIb-
TYPHOM MHpE; - COBEPILIECHCTBOBAHUE SA3bIKOBOM U UUTATENIbCKOU KYJIBTYPhI
KaK CPE/ICTBA B3aUMOICHCTBHSI MEK/1Y JIOIbMU M MO3HAHUS MHPA; - 0CO-
3HAHKE [IEHHOCTH HAYYHOU JIEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH [IPO-
eKTHYIO U UCCIICIOBATENbCKYIO ESITEIbHOCTh HHNBUAYAIBHO U B IPYIIIIE;
OBJj1ajieHne YHUBEPCAIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH JIEHCTBU-
SIMM:

B) padoTa ¢ nH(opManmeii: - BJIaeTh HABBIKAMH MOJTyUCHUS HHPOPMAIIUU
13 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH ITOUCK, aHa-
JIM3, CHCTEMATH3aIMIO U MHTEPIIPETalnIo HH(POPMAIMU pa3InuHbIX BUIOB U
(hopM Ipe/ICTaBICHHS; - CO3/IaBaTh TEKCTHI B Pa3IMYHbIX opmarax ¢ yde-
TOM Ha3HaueHHs: MH)OPMAIUH U LIEJICBOM ayIUTOPHH, BEIOUpAs ONTUMAJb-
Hy10 GOpMY MPEACTABICHUS ¥ BU3yalu3alliu; - OIIEHUBATh JJOCTOBEPHOCTb,
JIETUTUMHOCTH HH(POPMAIIHH, €€ COOTBETCTBUE MPABOBBIM M MOPAIBHO-
STUYECKUM HOPMaM; - HCIOJIb30BaTh CPECTBA HHPOPMAIIMOHHBIX U KOM-
MYHHUKAIMOHHBIX TEXHOJIOTHUI B PEIIEHHH KOTHUTHBHBIX, KOMMYHHKATHB-
HBIX U OPraHU3aIMOHHBIX 33/1a4 ¢ COOJIO/ICHUEM TPEOOBAHUI S)PrOHOMUKH,
TEXHUKH 0€30MMaCHOCTH, THTHEHBI, PECYyPCOCOSPEIKEHNUS, IPABOBBIX U ITHYE-
CKUX HOPM, HOPM HH(DOPMAI[HOHHOW 0€30MaCHOCTH;

- BJIaJIeTh HaBbIKAMH PACIO3HaBaHUsI U 3aLIMTHI MH(POPMAaIHK, HHPOpMaI-
OHHO# 0€301aCHOCTH JIMYHOCTH,

yMETh IJIAHUPOBATh U BBINOIHATh XUMHUECKUH SKCIIEpUMEHT (TIpe-
BpallleHHUs OPTaHUYECKUX BEIIECTB IPU HarpEBaHUH, ITOJIyUeHHE
STHJICHA U U3Y4YE€HUE €Tr0 CBOWCTB, KAUECTBEHHBIC PEaKIY Ha ajbJe-
THJIBI, KpaxMall, YKCYCHYIO KHCIIOTY; AeHaTypauus O0elKoB Ipu

HarpeBaHUH, [[BETHbIC PEAKIIMU OEIKOB; MPOBOIUTH PEaKIMU HOHHO-
ro 0OMeHa, OIPeNeNATh Cpely BOJHBIX PACTBOPOB, KAUYECTBEHHBIC
peaknuu Ha cyib(daT-, KapOOHAT- ¥ XJIOPUAAHUOHBI, HA KATHOH aM-
MOHUSI; pelIaTh S3KCIEPUMEHTANIBHBIE 3a1a4M 110 TeMaM "MeTamisl" u
"HemeTtammsr") B COOTBETCTBHH C MPABHIIAMH TEXHUKH 0€30ITaCHOCTH
IpY OOpAIIEHUHN C BEIIECTBAMH U Ta00PaTOPHBIM 000pYyJOBaHHEM;
NPEJICTABIATH PE3YJIbTaThl XUMHYECKOTO IKCIIEPUMEHTa B popme
3aIiCH YpPaBHEHUI COOTBETCTBYIOIIMX Peakuuii 1 pOpMyIHUpOBaTh
BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB,;

- YMETh aHAJM3MPOBATh XUMUYECKYI0 HH()OPMALIUIO, TI0JTy4aeMyIo U3
Pa3HbIX HCTOYHUKOB (CPEACTB MaccoBOM MHpopManuu, cetb MHTEp-
HET U JIpyTue);

- BJIaJIeTh OCHOBHBIMH METO/IaMH HAYYHOTO ITO3HAHHS BEIECTB U
XMMHUYECKHX SBJICHUH (HaOIr0IeHNe, N3MEPEHNE, SKCTIEPUMEHT, MO-
JeTUPOBaHHE);

- YMETb POBOJUTH PACUEThl 0 XUMHIECKUM (HOpMYJIaM U ypaBHe-
HUSIM XUMHYECKUX PEaKIHi ¢ UCIOIb30BaHNEM (DPU3NUECKHUX BENH-
YHH, XapaKTEePU3YIOIINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMallbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA Bellle-
CTBa; NCIOJIF30BAaTh CHCTEMHbIC XMMUYECKNE 3HAHUS JJIS1 TIPUHSTHS
pemeHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C Be-
IIeCTBaMH 1 X IIPUMECHEHUEM;

- YMETh CAaMOCTOSITEIIFHO TUIAHUPOBATh M MIPOBOIUTH XUMUIECKUN
9KCTIEPUMEHT (NOJTyUeHHE U U3y4YeHHE CBOMCTB HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKLIUU YTIEBOAOPOI0B
Pa3IMYHBIX KIACCOB U KUCIOPOACOAEPKALNX OPTaHMUECKUX Be-
LIECTB, pEeIlIeHHE YIKCIIEPUMEHTANIBHBIX 3a/1a4 [0 PACIO3HABAHUIO
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB) C COOJIIOICHUEM ITPABHUIT
6e301acHOro 00palleHHsI C BEIIECTBAMH U J1a00paTOPHBIM 000pyI0-
BaHMEM, (POPMYIUPOBATH LIEITN UCCIEAOBAHMS, IPEIOCTABIATH B Pa3-
JTUIHOH (hOopMe pe3ynbTaThl IKCIIEPUMEHTA, AHAIN3UPOBATh U OIIe-




HUBATh UX JOCTOBEPHOCTB;

- YMETb OCYIIECTBIATH LENECHANPABICHHBIN MOMCK XUMHYECKON HH-
(dopMaruy B pa3IMYHbIX HCTOYHUKAX (Hay4Hast U yueOHOHAy9YHAs
JMTEeparypa, CpeICTBa MaccoBOH MH(pOpMaIH, ceTh HTepHeT 1
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XMMUUECKYIO HH(POPMAIIHIO,
nepepabaThIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C TIOCTABIICH-
HOW y4eOHO 3a7aueii;

- BJIaJICTh CUCTEMOM 3HAHUM O METOJAaX HAyYHOI'O IO3HAHUS SIBJICHUM
MIPUPOJBI, HCIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMHU
MIPUMEHSATH 9T 3HAHUS NP SKCIEPUMEHTAIBHOM UCCIIE0BAaHUH
BEIIECTB U IS OOBSICHEHNS! XUMUIECKHUX SIBJICHUH, UMEIOIINX MECTO
B IPUPOJE NPAKTUIECKOH NEATEIbHOCTH YEI0BEKA U B TIOBCETHEB-
HOM KH3HH;

OK 04. D¢pdexTuBHO B3anMoeii-
CTBOBATh U PabOTaTh B KOJUICKTH-
BE U KOMaH/Ie

TOTOBHOCTb K CAMOPAa3BHTHUIO, CAMOCTOSTENBHOCTH M CAMOOIPEAEIEHUIO; -
OBJIAJICHNE HABBIKAMH y4eOHO-HCCIIeI0BATENbCKOM, IPOSKTHOM U colMalTb-
HOMU JIeSITETbHOCTH;

OgiaieHNe YHUBEPCAJIbLHBIMH KOMMYHMKATHBHBIMU JIeHCTBUAMU:

0) coBMecTHas AeSITEIbHOCTD: TOHUMAaTh U MCII0JIb30BATh MPEUMYILECTBA
KOMaHIHON ¥ WHAWBUIYAIbHOHW PabOTHI; - IPHHUMATh LIEJI COBMECTHOM
JIESTEIIBHOCTH, OPraHU30BbIBATHE U KOOPAUHUPOBATH JEHCTBUS 110 €€ JOCTH-
JKEHHIO: COCTABJIATH IUIaH JEUCTBUH, pacpeeNsiTh POIH ¢ y4€TOM MHEHHI
YYaCTHHKOB 00CY’K/1aTh Pe3yJIbTaThl COBMECTHOH PAabOTHI; - KOOPIUHUPO-
BaTh U BBHINOJHSTH pabOTy B YCIOBUSIX PeasIbHOTO, BUPTYaJILHOTO U KOMOH-
HUPOBAHHOT'O B3aMMOJEHCTBHS; - OCYIIECTBISATH NO3UTUBHOE CTpaTeruye-
CKOE TIOBEJICHNE B PA3IMYHBIX CUTYalHUsIX, TPOSIBIISITH TBOPYECTBO M BOOO-
paskeHue, ObITh HHUIMATHBHBIM

OBgiiajieHNe YHUBEPCAJbHBIMHU PeryJISITHBHBIMU /1eHCTBUAMU:

T') NPUHATHE ce0s M APYTruX JI0Aei: - IpUHAMATh MOTUBHI M apTyMEHTHI
JIpYTUX JIIOAEH IPU aHAIU3€ PE3yNbTAaTOB AEATEIbHOCTH; - IPU3HABATH CBOE
MIPaBO | MPaBO APYTUX JIO/EH Ha OMIMOKH; - pa3BUBATh CIOCOOHOCTH TIOHU-
MaTh MUP € NO3ULUU JPYrOro 4eJIOBEKA;

YMETh TIAHUPOBATH U BEITIOHATh XUMIUECKUH SKCIICPUMEHT (TIpe-
BpallleHUs] OPTAaHUYECKUX BEIIECTB PU HATPEBAHUH, MOTYUCHHE
STUJICHA U U3yUeHHUE ero CBOWCTB, KAUECTBEHHBIE PEeaKIIMU Ha allbJe-
THIIBI, KpaxMall, YKCYCHYIO KHCJIOTY; ACHATYpaIus OCIKOB MpH
HarpeBaHUH, [IBETHbIE pEaKIIUU OEITKOB; MPOBOANTH PEAKIIUU HOHHO-
ro 0OMeHa, ONPeNeNATh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPUIAHUOHBI, HA KATHOH aM-
MOHUSI; peliaTh SKCIIEpUMEHTANIbHBIE 3aJ1a4uM 110 TeMaM "Metasuibl" u
"HemeTtammsr") B COOTBETCTBHH C MPABHIIAMH TEXHUKH 0€30ITaCHOCTH
pu 00PAIICHNH C BEMIECTBAMH U JTAOOPaTOPHBEIM 000pYyIOBaHUEM;
MPEJCTAaBIATh PE3YIbTAaTHl XUMUIECKOTO SKCIIEPUMEHTa B (hopme
3aIUCH YPaBHEHHUH COOTBETCTBYIOIINX PEAKIHA U POPMYIHPOBATH
BEIBOJIBI HA OCHOBE ATHX PE3YIILTATOB;

-yMETh CaMOCTOSTENHHO MIAHUPOBAThH U MPOBOUTh XUMUIECKHUI
SKCIIEPUMEHT (TIOJydeHUE ¥ U3yISHHE CBONCTB HEOPTaHUIECKUX U
OpTaHMYECKHX BENIECTB, KAYECTBEHHBIE PEAKIIHMH YTIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOAEPIKAITNX OPTaHMIECKUX Be-
IECTB, PENICHNE YKCIIEPUMEHTAIbHBIX 32/1a4 10 PACTIO3HABAHUIO
HEOPTaHUYECKUX U OPTaHHYCCKHIX BEIIECTB) C COOIFOICHUEM MIPABHII
0e30macHOT0 00paIeHHs ¢ BEIECTBAMH 1 J1a00paTOPHBIM 000PYI0-
BaHUEM, (POPMYITHPOBATH LIETH UCCIICAOBAHHUS, TIPEIOCTABIATh B Pa3-
JTMYHOU (pOopMe Pe3yIbTaThl IKCIIEPHUMEHTA, aHATTU3UPOBATh U Ole-
HUBATh UX JJOCTOBEPHOCTB;

OK 07. CogelicTBOBaTh COXpaHe-
HUIO OKpYXKaIoLIeH cpeasl, pe-
cypcocOepekeHn 0, IPUMEHSTh

B 00J1acTH 3K0J10rH4eCcKOro BOCIIUTAHNS .
- c(hOPMHUPOBAHHOCTh IKOJOTHYCCKON KYJIbTYPbI, IOHUMAHHUE BIUSHUS CO-
[HATEHO-9KOHOMHUYECKHX MPOIECCOB Ha COCTOSIHUE MPHUPOIHON M COLHAb-

c(hOpMHUPOBATH MPEACTABJICHUS: O XUMHUYCCKOW COCTABIIAIONICH ecTe-
CTBCHHOHAYYHOW KapPTUHBI MHPA, POJIH XUMUH B MO3HAHUY SIBIICHHUHA
MIPUPOIHI, B (POPMUPOBAHUN MBIIIJICHAS U KYJIBTYPBI THIHOCTH, €€
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3HaHU 00 N3MEHEHUH KIIMMATa,
HPHHIHIBI OePEXITUBOTO MPOU3-
BOJICTBA, 3(PEKTUBHO JIEHCTBO-
BaTh B UPE3BbIYaWHBIX CUTYAIHAX

HOH cpeJibl, 0CO3HAHKE TI00aTBHOTO XapaKTepa 3KOJIOTHYECKAX PooIIeM; -
IJIAHUPOBAHHUE U OCYLIECTBIICHUE IEHCTBUI B OKPYXKAIOIIEHN cpeie Ha OCHO-
Be 3HaHMA LieJIel YCTONUMBOro pa3BUTHS 4EJI0BEUYECTBA; AKTUBHOE HENPUs-
THE ACUCTBUN, IPUHOCSILUX BPE OKPYXKAIOILEH CPEE; - YMEHUE IIPOTHO-
3MpOBaTh HEOJArONPHUATHBIE SKOJIOTHYECKUE MTOCIEACTBUS MPEAIIPUHIMAe-
MBIX JIeficTBHI, Ipel0TBpalaTh UX;

(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOI! IJIs1 pELICHUs PaK-
THYECKHX 337129 U SKOJIOTHIECKH 0OOCHOBAaHHOTO OTHOLICHUS K CBO-
€My 37I0pOBBIO U IPUPOJHOM cpefie;

- yMeTb COOJII0aTh PaBHiIa HKOJIOTHYECKH 11e7IeCO000pa3HOTO MOBe-
JICHUA B OBITY U TPYNOBOH IEATEILHOCTH B LIENIIX COXPAHEHUS CBOE-
IO 37J0POBbS ¥ OKPY>KaroIIeH MPUPOAHON Cpelbl; yIUTHIBAT OMac-
HOCTb BO3/I€IICTBHS Ha KUBBIE OPraHU3MBI OIIPE/IEICHHBIX BEILECTB,
MOHUMasI CMBICI MTOKa3aTess MpeeIbHON JOIMYCTUMOI KOHIIeHTpa-
LW

- YMETh IPOTHO3UPOBAaTh, AHATU3UPOBATH U OLIEHUBATH C MO3ULIUN
9KOJIOTUYECKON 0€30MacHOCTH MOCIIEICTBHS OBITOBOM M TPOU3BO/-
CTBEHHOH JEATEIbHOCTH YeJIOBEKa, CBSI3aHHON ¢ mepepaboTKOH Be-
LIECTB; UCIOJIb30BaTh MOMYYEHHbIE 3HAHUS I IPUHATHS IPaMOT-
HBIX pelIeHUH Mpo0IeM B CUTyallUsAX, CBI3aHHBIX C XUMHEH;

- YMETh OCO3HABATh ONACHOCTH BO3JCHCTBHUS HA )KUBbIE OPTaHU3MBI
OTIpeJIeNIEHHBIX BEIIECTB, IOHUMAs CMBICT ITOKa3aTels peienbHON
JOMYCTUMOM KOHIIEHTPALUH, ¥ MOSCHATH HA IPUMEpPaXx CriocoObl
YMEHBIIICHUS U MIPEJOTBPALICHNS UX BPEIHOTO BO3IEHCTBHA Ha Op-
TaHM3M YeJOoBeKa

I1K 1.3. ITpoBOAHUTE 3KOJIOTHYE-
CKHIi MOHUTOPHHI OKpY>KaroIlen
Cpepbl.

JInYHOCTHBIE pe3y/IbTaThl 00y4YeHHs, B TOM YHcje B IVIaHe IK0J0rnye-
CKOTr0 BOCIIUTAHNA:

c(hOpMUPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpHI, IOHUMAHHUE BIASHHS COLH-
AJIbHO-9KOHOMHYECKHX MTPOIIECCOB Ha COCTOSIHUE MPUPOTHOM U CONMATbHOM
cpenbl, 0CO3HAHKE III00AIBHOTO XapaKTepa SKOJIOTHYECKUX IPodIIeM;
IUTaHWPOBAHWE U OCYIIECTBIECHHUE ASHCTBUI B OKpYXKaloIel cpese Ha oc-
HOBE 3HaHUS IeJIe YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA
MeTtanpeaMeTHbIe pe3yJbTAThHI 0CBOCHUS |

0) 0a30BbIe HCCJIEIOBATEIbCKIE AeHCTBUS:

CcrocOOHOCTh M TOTOBHOCTB K CAMOCTOSITETIHHOMY IIOMCKY METOZOB PEIICHHUS
MPaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB [TO3HAHMS;
CTaBHUTH U (popMyIHUpOBaTH COOCTBEHHBIE 3aa4 B 00pa30BaTEbHON Jes-
TEJIFHOCTU U )KU3HEHHBIX CUTYaIUsIX; CTAaBUTh NTPOOJIEMBI U 331a4H, JIOITyC-
KaloIlne albTepHATUBHBIC PEILICHNUS;

- yMeTh COOJIIOAATh MpaBMiIa 3KOJIOTUIECKH I1eJIeCO00Pa3HOTO MOBe-
JCHUS B OBITY B TPYIOBOU IEATEIHHOCTH B LIENAX COXPAHEHHUS CBOE-
TO 37I0POBBSI M OKPY>KAIOIICH MPUPOTHON CPEIIbl; YIUTHIBATH OTIac-
HOCTB BO3JICHCTBHS Ha KUBBIC OPTAHI3MBI OIIPEICIICHHBIX BEIICCTB,
MTOHUMas CMBICT TTOKa3aTelsl IIPeIeIbHOM JOITyCTUMON KOHIIEHTpa-
UH;

- YMETh IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH C MTO3UIIHI
9KOJIOTHYECKOW 0€30MacHOCTH MOCIECTBHS OBITOBOM U MPOU3BO/I-
CTBEHHOM JIeSTEILHOCTH YeJIOBEKa, CBA3aHHOM C MmepepadoTKOM Be-
IIECTB, UCIOJIB30BaTh MMOJIYUYCHHBIC 3HAHUA 1JIA IIPUHATUA TPAMOT-
HBIX peIIeHIH MpobeM B CUTyalusax, CBA3aHHBIX C XUMHUEH;

- YMETh 0CO3HABATh ONMACHOCTH BO3JCHCTBHUS HA )KUBBIC OPTaHU3MBI
OIIpEICIICHHBIX BEIIECTB, [IOHUMAsi CMBICI ITOKa3aTelsl PEeIeIbHOMI
JIOITyCTUMOMN KOHIICHTPAIINH, H IOACHATH HA IIPUMEPaX CIIOCOOBI
YMEHBIIICHUS ¥ MIPEJOTBPALICHUS UX BPEIHOTO BO3ICHCTBUS Ha Op-
TaHM3M YeJI0BeKa
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

2.1. O6bem 0011€00pa30BATENBbHOI TUCHUIJIMHBI M BHABI Y4e0HOI padoThl

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE PACCPENOTOUEHO 0 pa3iesiamMm

Bun yueOHo# padoThl

O0BeM yacoB

O06Bem 00pa3oBaTeILHON MPOrPAMMBI TUCITATITUHBI 92
B TOM YHUCJIE:

TEOPETUUYECKHE 3aHITH 48

PAKTUYECKHE 3aHSATH 30
[TpodeccnoHabHO OPUEHTUPOBAHHOE COJICPIKAHNE 42
B TOM YHCIIE:

TEOPETUYECKUE 3aHITHUS 20

MIPAKTUYECKHE 3aHITHSI 22
Koncynbranun 8
ITpomexyTouHas arrecranus B hopme dK3aMeHa 6
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2.2. TemaTH4yecKH NJIAH U COJepP:KaHUE JUCHTUNIMHBI

dopmMupyembie 00-

HaumenoBanue paszue- Copepxanne yaeOHOro MaTepuaia (OCHOBHOE M MPOPECCHOHATBHO-OPUEHTHPOBAHHOER), JIa- Ob6beMm e u npogdeccuo-
JIOB U TEM OopaTtopHbIe U MPAKTUYECKUE 3aHATHUS 4acoB HaJIbHBIE KOMIIE-
TEHUHUHU
1 2 3 4
1 cemecTp
OcHOBHOE cojIep:KaHne 92
Paznen 1. OcHOBBI CTPOEHMS BellleCTBA 3 OK 01
Tema 1.1. Ctpoenue aTto- | Coaep:kanue y4eOHOIro MaTepuajia 2 OK 02
MOB XMMHY€CKHUX 3JIe-
MEHTOB H IPHPOJIa XH- CoBpeMeHHas! MOJIENb CTPOSHHS aToMa. DJIeKTpoHHas KoHpurypamus atoma. Knaccupukanms xumu- 2
MHYeCKOl CBS3H YECKHX DJIEMEHTOB (-, P-, d-31eMeHThI). BaneHTHbIe 27eKTpOHbI. BaeHTHOCT. DIeKTpOHHAs TIPH-
polla XUMUYECKOH CBSA3U. DNEKTPOOTpULIaTeIbHOCTh. KoBasleHTHasI CBsI3b, €€ Pa3HOBUAHOCTH U MeXa-
HU3MBI 00pa3zoBaHus (0OMEHHBIN U IOHOPHO-AKIIETITOPHEIH). loHHas cBs3b. MeTalunyeckast CBSI3b.
Bogopoanas cBsi3b. MexMOoNeKysIpHbIE B3aNMOACHCTBHUS. 130TOMBI, OCHOBHOE M BO30YXKICHHOE CO-
CTOSIHHE aToMa, THOPUIN3alNs aTOMHBIX OpOUTaNIeH.
Tema 1.2. Conep:xanue yueOHOro MaTepuasia 1
Iepuonmieckuit 3aKon H IIpakTHyeckoe 3ansTue Ne 1 [lepuonuueckas cuctema xumuueckux anementos .M. Menneneena. 1
Tabmuua JI.H. Mennenee- Ousnuecknii cMmbich [lepuonnueckoro 3akona [I.M1. MenneneeBa. 3akOHOMEPHOCTH U3MECHECHHUS
Ba CBOWCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C
MIOJIOKEHUEM XUMHUUECKOTo 31eMenTa B [leproanueckoii cucreme. MUpOBO33peHUYECKOE M HAYYHOE
3Hauenue [lepuonnueckoro 3akona /.. Menneneera. [Iporuossr .M. Menneneesa. OTKpeITHE HO-
BBIX XUMHUYECKHX 3JIEMEHTOB.
Pemienue mpakTHKO-OPMEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUI HA XapaKTePU3aLMI0 XUMUYECKUX
3JIEMEHTOB «MeTaudeckre / HeMeTaTNuecKUue CBOWCTBA, IIEKTPOOTPUIIATEILHOCT H CPOJICTBO K
JJIEKTPOHY XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHHEM U ITOJIOKEHUEM B
NIEpUOANYECKON cUcTeEMe XUMHUYECKUX aneMeHToB [I.M. MenneneeBa»
Paznen 2. Xumnuyeckue peakimuu 6
Tema 2.1. Tunsl xumuue- | Comep:kanue yueOHOro MmatepuaJa: 5/1 OK 01
CKHX peaKuuii Knaccudukanys u Tl XMMUYECKUX PEAKIMI C yuacTUeM HeopraHudeckux seuiects. Konuue- 2

CTBEHHBIE OTHOLIEHMSI B XUMHU. OCHOBHBIE KOJINUECTBEHHBIE 3aKOHBI B XUMHH U PacUeThI 110 YpaB-
HEHUSIM XUMHUYECKHX peakiuil. MoJb Kak eJMHNIA KOJIMYeCTBa BellecTBa. MoispHas Macca. 3aKOHbI
COXpaHEHHUsI MaCChl ¥ SHEPTUH. 3aKOH ABOTaipo. MonsipHbIid 00beM razo. OTHOCHUTENBHAS TUIOT-
HOCTB ra30B. Peaknnn KoMIiekcooOpa3oBaHus ¢ y9acTHEM HEOPTaHWYECKUX BEIIECTB (Ha MpuMepe
THIPOKCOKOMIUIEKCOB ITMHKA U aIIOMHUHHSA).
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IIpakTyeckoe 3ansiTe Ne 2 CocTaBieHNe ypaBHEHUH pEakIUil COeTNHEHM, Pa3JIOKEHUs, 3aMe-
LieHus, oOMeHa. YpaBHEHUs! peakuii TOPeHNs, HOHHOTO 00MEHa, OKUCJIEHUsI-BOCCTaHOBIEHUs. Pac-
4eT KOJUYECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BELIECTB U IIPOAYKTOB peakiuu. Pacuer konude-
CTBEHHBIX XapaKTePUCTUK NPOIYKTa PEaKK COSAUHEHHUS, €CIH OJHO M3 BELIECTB 1aHO B H30BITKE
W/WIIN COAEPKUT IpuMecH. Pacyet maccoBoit nian 00bEMHOMN 10JIM BBIX0/1A IPOAYKTA PEaKIMU CO-
€IMHEHUS OT TEOPETHYECKHU BO3MOXKHOTO0. PacyeT 00beMHbIX OTHOLIEHUH ra3oB. Pacuer maccel (00b-
€M, KOJIMYECTBO BEIlleCTBA) MPOAYKTa PEeaKLMu, €CIH OJJHO U3 BELIECTB JJAHO B BUJE PacTBOpa C OIpe-
JIEJICHHOM MaccOBOM J10JIEil paCTBOPEHHOIO BEILECTBA.

Tema 2.2. DaeKTPOIUTH-
yecKasi JUCCOIHAINSA T
HMOHHLIH 00MeH

Coaeprxanne yued0HOro MaTepuaJia

Teopus 2eKTpOTUTHIECCKON qucconmanuy. Peakiuu nonHoro ooMerna. CoctaBjieHE peaKIiii HOH-
HOTO 0OOMEHA TyTEeM COCTABJICHHUS MX ITOJIHBIX M COKPALICHHBIX HOHHBIX ypaBHeHUH. [ maponu3 coneit.
3HavyeHne THAPOIN3a B OMOJIOTHYECKHX 0OMEHHBIX Tpolieccax. [IpuMeHenue ruiponn3a B MpOMBIIII-
JIEHHOCTH.

KonTpoabHas padora 1

CTpOGHI/Ie BEHICCTBA U XUMHNYCCKUE PCAKIIMH.

OK 01

Pa3nea 3 Ctpoenne v CBOHCTBAa HEOPTraHMYECKUX BellleCTB

Tema 3.1. Knaccudpuxa-
Hsl, HOMEHKJIATYpa u
CTpOEHME HeOpraHu4e-

CKHX BelIeCTB

Conep:xanue yueOHOro MaTepuaJia

[Ipenmer Heopranmueckoit xumun. B3anMocBsa3bp Heopranndeckux BemecTB. Kiraccuukanms Heop-
ranndeckux BemecTB. [IpocTeie u cinoxxHble BemecTBa. OCHOBHBIE KIACCHI CIIOKHBIX BEIIECTB (OKCHU-
Abl, THAPOKCUBI, KUCIIOTHI, COJ'II/I). HOMGHKHaTypa 1 Ha3BaHUC HECOPTAaHNYCCKUX BCHICCTB UCXOd U3
UX XUMUYECKOH (POPMYIIbI MIIH COCTABICHUE XUMHUECKON (POPMYJIIBI HCXO/S U3 HAa3BAaHHS BEIIECTBA
0 MEXIYHApOIHON MM TPUBHAILHON HOMEHKJIAaType. MexMoneKynsapHble B3aumoaeictaust. Kpu-
CTaJUIOTHIPAThI. ATperaTHble COCTOSIHUS BellecTBa. Kpucramnnueckue u aMmopgHbIe BemecTBa. THITbI
KPUCTAUTMUECKHIX PEIIETOK (aTOMHAs, MOJIEKYJISIpHAsI, HOHHAS, METAJTMYeCKast). 3aBUCUMOCTH (pr3u-
YECKHMX CBOMCTB BELIECTBA OT TUIA KPUCTAITMYECKON pemeTky. [IpnunHel MHOrooOpasusi BelecTs.
CoBpeMeHHbIE IPEICTABICHNS O CTPOSHUH TBEPIBIX, JKUAKHX U Ia3000pa3HbIX BeiecTs. XKunkue
KpUCTAJLIBL.

NN ||~

OK 01
OK 02

Tema 3.2. dusuxo-
XUMHUYECKHE CBOMCTBA HeE-
OpFaHI/I‘IeCKI/IX BCIIICCTB

Conep:kaHne y4e0HOro MaTepuaJa:

2/1

Mertamibel. Obutue pu3ndeckne n XUMHUIECKUE CBOMCTBA MeTailIoB. CIocOOBI TTONTydeHrs. 3HAUCHHE
METaJUIOB U HEMETAJJIOB B IPUPOJE U KUZHEEATEIBHOCTH YEJIOBEKAa U opraHu3MoB. Kopposust me-
TaJJIOB: BU/BI KOPPO3UH, COCOOBI 3aIIUTHl METAJIIIOB OT KOPPO3HH.

Hewmerannsl. O6mue prznueckrne 1 XMMUYECKHE CBOMCTBA HEMETAIOB. TUITMYHBIE CBOMCTBA Me-
tamuoB [Y— YII rpynn. Knaccudukarus 1 HOMEHKIIaTypa coeIMHEHUI HeMeTaimioB. KpyroBopoTs!
OMOreHHBIX 3JIEMEHTOB B IIPUPO/IE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHAOB, THIPOKCHIOB, KHC-
JIOT, COJIeH 1 Ap.). 3aKOHOMEPHOCTH B M3MEHEHNH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIH-
HEHUI, BBICIINX OKCHAOB M THAPOKCHJIOB.

JladopaTopHas padora Nel «CBolicTBa METaJUIOB U HeMeTaILIOBY. MccienoBanue GU3MYECKUX U
XMMHYECKHUX CBOMCTB METAJJIOB U HEMETAJUIOB. Pelenne skcrepruMeHTaIbHBIX 33a4 0 CBOMCTBAM

OK 01
OK 02

[uiy
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XHMHYECKHM CBOMCTBAM METAJLIOB U HEMCTAJUIOB, 110 paCllO3HABAHWUIO U MOJIYUCHUIO COG,Z[I/IHGHI/Iﬁ
MCTaJIJIOB 1 HCMCTAJIJIOB

Tema 3.3. [IpousBoacTeo | Comep:kanue y4eGHOro Mmatepuaa 2 OK 01
HEOPraHUYECKHUX Be- OO6ure npeacTaBIeHU O MPOMBIIIICHHBIX CIOCO0aX MOyYeHHSI XUMUUECKUX BEIIECTB (Ha mpuMepe 2 OK 02
miecTs. 3Ha"eHNe U MPH- | 11503p0/cTBA aMMHAAKA, CEPHOI KHCIOTEI). UepHast 1 LBETHas METALTyprus. IIpakTHIECKOe puMe-
MeHeHHe B ObITY M Ha HEHUE 3JIEKTPOIIN3a TS TTOMYUSHHS IEIOYHBIX MIEeJI0YHO3EMETbHBIX METAIIOB U amfoMUHUS. CTEKIIO
HTPOU3BOICTEE Y CWJIMKATHAsH TIPOMBIIUIEHHOCTH. [1po6ieMa 0TX0/10B ¥ TI0OOYHBIX TIPOAYKTOB.
KonTpoabHas padora 2 | CBoiicTBa HEOPraHUYECKUX BEIIECTB. 1
2 cemecTp
Paznen 4. CTpoeHue u CBOMCTBA OPraHUYeCcKUX BelleCcTB 8 OK 01
Tema 4.1. Knaccudmka- | Conep:kanue ydeGHOro Mmatepuaa 2 OK 02
151, CTPOCHME H HOMEH- [Ipenmer oprannueckoi XMMHH. B3auMOCBS3b HEOPIrAHUYECKUX U OPraHMYECKUX BEUIECTB. XUMHUYE-
KAaTypa OPraMueckux | .. oe crpoenue Kak MOPSIOK COSIUHEHHS aTOMOB B MOJIEKYJIE COIIACHO HX BAJIEHTHOCTH. OCHOBHBIC
BEIIECTB MOJIOKEHUSI TEOPUU XUMHUYECKOI0 CTPOCHHUS opraHnndeckux coequienuii A.M. bytneposa. Yraepon-
HBIN CKeNeT OPraHuueCcKOr MOJIEKYJIbl. MOJIEKYISIPHBIE M CTPYKTYpPHBIE (pa3BepHYThIE, COKpPAIICH-
HBIC) XUMHYECKHE POPMYJIIbL. 3aBUCHMOCTH CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUSI MOJICKYI.
W3omepust u u3omepsl (CTpyKTypHasi, reoMeTpuueckas (Iuc-Tpanc-uzomepusi). Kparnocts xummye-
ckoii cBsi3u. [lonsaTe o pyHKuMOHANBHOM rpynne. IIpuHunne! Ki1accupuKanuy OpraHn4eckux co-
eMHEeHU. MeXyHapoIHass HOMEHKJIATypa U IPUHIMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCIUHEHUN
Tema 4.2. CBoiicTtBa op- | Conep:xaHue yueOHOro MaTepuasa 2/1 OK 01
TaHHYECKHUX COeTUHEeHHU - - OK 02
OU3UKO-XUMHYECKHE CBOHCTBA OPTaHMUECKUX COSTUHEHUH OTIIENIbHBIX KIIaccoB (0COOEHHOCTH KItac- 1
cU(HKaLUU 1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKUH psi 1 o01mas popMyia; H30MepHs;
(u3nUecKue CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI MOIYIESHUS
npeaenbHbIe YTIeBOA0pOoIbl. [opeHre MeTana Kak OJJMH U3 OCHOBHBIX HCTOYHHUKOB TEIIA B TPOMBIIII-
JICHHOCTH U ObITY. CBOICTBA IPUPOIHBIX YIIIEBOIOPOJOB, HAXOXKICHHUE B IPUPOJIE U IPUMEHEHHE
QJIKaHOB
HenpenenbHble U apoMaTuieckue yriaeBoaopoisl. [lonmmepuzanys STHICHA KaKk OCHOBHOE HaIlpaB- 1

JIEHHE €r0 UCTOJIb30BaHMA. | 'OpeHne aneTninena Kak HCTOYHUK BBICOKOTEMIIEPATypHOTO MJIaMEHU AJIS
CBapKH M PE3KU METAJLIOB;

KHCJIOPOJICOJIepIKAIHE COSTMHEHHUS (CITUPTHI M IPOCThIe 3PUPBI, (HDEHOIIBI, ATBJETH/IBI U KETOHBI,
KapOOHOBBIE KHCIIOTHI I UX pou3BOAHbIC). [IpakTHdyeckoe MpUMEHEHHE STHIICHITTMKOIS, TIIUIEPHHA,
¢denomna. [Ipumenenne Gpopmanbaeruia, aueTaabIeruaa, YKCyCHOW KUCIOThL. Mblila Kak COJIU BBIC-
IIMX KapOOHOBBIX KHCIOT. MOIOIINE CBOMCTBA MBLIA;

a30TcoaepIKalIfe COeANHEHUS (AMUHBI 1 aMMUHOKHCIIOTBI, OSITKN).

Knaccudukanms u o0coOEHHOCTH OpraHUYecKuX peakiuid. Peakunonnsie nenTpel. Pagukansr. [lepso-
Ha4aJIbHBIC TIOHATHUS O THIIAX M MEXaHW3MaX OPTaHUYEeCKHUX pPEeaKIni.

[uiy
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IIpakTHyeckoe 3ansiTe Ne3 PerieHue 1ienovex npeBpanieHNii Ha TEHETUUYECKYIO CBSI3b MEXITY
KJIaCCaMH OPraHUYECKUX COEAMHEHHUH C COCTaBICHHEM Ha3BAHUI OPraHWYEeCKUX COCAMHEHHUH 10 TPH-
BHAJIBHON WJIM MEXIYHAPOIHON CUCTEMAaTUUYECKOW HOMEHKIIAType. Pellenne pacueTHbIX 3a1a4 10
YpaBHEHUSIM peaklui C y9acCTHEM OPraHHMYECKUX BEIIECTB.

Tema 4.3. Oprannyeckue
BeIeCTBA B JKU3HENes-
TeJbHOCTH YeI0BeKa.
IIpoussoacTBo U NpUMe-
HEHHE OPraHUuYeCKuX
BeLIECTB B IPOMBIILICH-
HOCTH

Conep:xanue y4eOHOro MaTepuaJia

w

buooprannueckue coennnenus. [Ipumenenue u Guoaorngeckas poib yriaeBoaos. OKHUCIeHHE yTiie-
BOJIOB — HCTOYHHUK DHEPTUH KUBBIX Oprannm3MoB. ObnacTu mpuMeHeH!s] aMiHHOKHUCIOT. [IpeBparnenns
OeJTKOB IUIIKU B opranusMe. buonoruueckue ¢pyHkimu 6emkoB. bruoioruueckue QyHKINN )KUPOB.,
Ponp opraanueckoil XMMHAH B PEeLISHUH MPoOIIeM NHIeBoi Oe3omacHocTr HykiienHOBBIE KUCITOTHI:
coctaB u crpoenue. Ctpoenne HykiaeotuaoB. CocraB HyxienHoBbIX kucnot (JJHK, PHK). Pons myk-
JICMHOBBIX KUCJIOT B JKU3HECACATCIbHOCTU OPraHU3MOB.

[Tpon3BOACTBO OpraHUYECKUX BEIIECTB: MPOU3BOJICTBO METaHOa, iepepadorka Hedtu. [lommaTunen
KaK KPYTHOTOHHaXXHBIH TPOTyKT XUMHIECKOTO pom3BoacTBa. [Ipumenenue stunena. [IpousBoncteo
Y IpUMEHEeHHe KaydyKa U pe3uHbl. CHHTETHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOECHUE, CBOM-
ctBa. [IpakTdeckoe UCIoIp30BaHNEe BOJIOKOH. CUHTETUYECKUE TUICHKHU: U30JISIUS IS TPOBO/IOB,
MEeMOpaHBI [T OTIPECHEHUST BOJIbI, 3AIIUTHBIE TICHKH JIJISl aBTOMOOWIICH, TIACTBIPH, XUPYPTUIECKHUE
moBs3kH. HOBBIE TEXHONOTHH JaTbHEHIIIET0 COBEPIICHCTBOBAHUS MTOIMMEPHBIX MaTepralioB. Poib
OPraHMYECKOW XMMHHU B PEIICHUU NPOOJIEM SHEPreTHUECKOM 0€30MacHOCTH, B Pa3BUTHU MEIUIUHBI,
CO3/IaHUY HOBBIX MaTEpPHAIIOB, HOBBIX HCTOYHUKOB HEPTUH (aIbTepHATUBHBIE HCTOYHUKN YHEPTHH).

Koutpoabhas paGora 3

CTpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB

OK 01
OK 02

Paznen 5

Kunernyeckue 1 TepMOAMHAMHYeCKHE 3AKOHOMEPHOCTH NPOTEeKAHUS XMMHYECKHX peaKkuuii

Tema 5.1. Kunernueckue
3aKOHOMEPHOCTH NPoTe-
KAHUSI XUMHYEeCKHUX pe-
aKkuuu

Conep:xanue yueOHOro MaTepuaJa

2/1

Xumuueckre peakiun. Kimaccudukanus XAMHYECKHX peakinid: mo Gpa3oBoMy cocTaBy (TOMOTEHHEIE
U TEeTEPOreHHBIE), IO UCTIONB30BAHUIO KaTajan3aTropa (KaTaTuTHIeCKUe U HekaTainuTuaeckue). Cko-
POCTh pEaKItu, ee 3aBUCUMOCTb OT Pa3JIMUHBIX (DaKTOPOB: MPUPO/IBI PEarupyIOLINX BEIIECTB, KOH-
LEHTPAIMU pearupyroux BemecTs, TeMneparypsl (pasuio Bant-['odda), miomany peakiimoHHON
MMOBEPXHOCTH, HAINYUS KaTanu3aTopa. Ponb karaan3aTopoB B IPUPOJE U IPOMBIIIUIEHHOM ITPOU3BOJ-
CTBE. DHEPIus akTUBAllMU. AKTHBUPOBAaHHBIM KoMIuleke. Karannu3zaropsl u katanus. Ponp katanusa-
TOPOB B IPUPOJIE U NPOMBIIIJIEHHOM POU3BOJCTBE

JlaGopaTopHasi padota Ne2 «OrmnpezesieHne 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHIICHTPAITUU pea-
THUPYIOIIHX BEIIeCTB». MccnenoBanue 3aBUCIMOCTH CKOPOCTH PEAKIUK OT KOHIeHTparuu. Onpee-
JICHHE KOHCTAHTHI CKOPOCTH PEaKIUU rpaMueCKUM METOIOM

OK 01
OK 02

Tema 5.2. Tepmoauna-
MHUYECKHE 3aKOHOMEPHO-
CTH IPOTEKAHUS XUMH-
yeckux peakuui. PapHo-
BecHe XUMHYEeCKHX peak-
107071

Conep:xanue yd4eOHOro MaTepuasia

[punnun Jle Hlarense. Biusaue paznuyHbix (akTOPOB Ha H3MEHEHUE PABHOBECHSI XUMHUYECKHX pe-
akuui. 3aKOH JEHCTBYIONINX MacCc U KOHCTaHTa XUMHUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX
KOHIIEHTPAIMI pearupyronyx BEmEeCcTB U MPOAYKTOB peakiuid. PacueTs! TemmoBoro addexra peak-
uuu. PemeHne npakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUi Ha MpuMeHeHne npuHiuna Jle-lllartense ng
HaXO0’KICHUS HAalIPaBJICHUS CMEIIECHNUs PAaBHOBECHS] XUMHUYECKON peakIMy U aHaJIu3 PaKTopoB, BIMs-

OK 01
OK 02
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OIKUX Ha CMCHICHUC XUMHWYCCKOTO PABHOBCCHS.

KonrpoJabHas padora Ned | CKOpocTh XUMHYECKON PEaKINH U XUMUYECKOE PABHOBECHE. 1
Pasznen 6 JlucnepcHbie CHCTEMBI 3 OK 01
Tema 6.1. lucniepcusie | Coaep:kaHue y4eOHOro MaTepuasa 2/1 OK 02
CHCTEMBI 1 (paKTOpEI HX HucnepcHble cucteMbl. Komonanaele cuctemsl. MicTHHHBIE pacTBOpBL. PacTBopeHne kKak pU3NKO- 2
YCTOMHBOCTH XUMHIecKuit iporecc. PactBopbl. CriocoOBI MPUTOTOBICHHS pacTBOPOB. PacTBoprMocTh. MaccoBast
TI0JIS1 paCTBOPEHHOTO BerecTBa. [IpenensHo qomycTuMble KOHICHTPAIMY U X UCTIONB30BAHKE B
OLIEHKe dKoyoruueckoi 6ezomacHocTH. Kitaccudukanus qucrepcHsIx cucTeM 1o coctaBy. CTpoeHue
1 GaKTOphl yCTOMYMBOCTH AUCIIEPCHBIX CHCTEM. Pacrio3HaBaHne HCTHHHBIX PACTBOPOB, KOJUIOMIHBIX
pacTBOpOB U rpyboauciepcHbIX cucteM. CTpoeHue MHIEIUTEL. PaccenBanue cBeTa py MpOX0KACHUH
CBETOBOI'0 y4Ka Yepe3 ONTUYEeCKH HeoAHOpOoAHYIO cpeny (3¢ dexra Tunpans).
Tema 6.2. Uccaenosanne | ConepxxaHue yueOHOro Marepuasa 1 OK 01
CBOICTB JHMCIEPCHBIX cH- | JlabopaTopHas padora Ne3 «lIpurotoBnenue pactBopoBy. [IpuroroBineHne pacTBOPOB 3aTaHHOM 1 OK 02
CcTeM JJIsl UX HIeHTH(QHU- | (MOJISIpHOW) KOHLIEHTPALUH (C IPaKTUKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH), OTIPECTIEHUE CPEIb
KAIlUH BOJIHBIX PacTBOPOB
Paspea 7 KauecTBeHHbBIE peaKkIIuN 00HAPYKEHUSI HEOPTAHNYECKUX U OPTaHNYeCKHX BelleCTB 2 OK 01
Tema 7.1. O6napy:xenue | Comep:kaHue yueOHOro MaTepuaja 1 OK 02
HeopraHn4yeckux katuo- | JlaGoparopuas padora Ned «AHamuTHUECKHE peaKlIMK aHMOHOBY. [IpoBe/ieHNe KaueCTBEHHBIX pe- 1
HOB U AHMOHOB aKIUiA, UCITONIB3yEMBIX JUIsl OOHApYKEHUSI aHUOHOB: KapOoHaTa, ¢pocdarta, cynbdara, cynbduaa, HAT-
para, xiopuaa u ap. Onucanue HaOJIIOAAEMBIX SBJICHUH M COCTaBJICHHE XUMHYECKUX PEaKIIi.
Tema 7.2. O6napyxenune | Copep:kaHue y4eOHOI0 MaTepHasa 1 OK 01
OpPraHNYecKHuX BellecTB OK 02
OTACIBHBIX KIACCOR ¢ JlabopaTopHasi padoTa NeS «KadecTBeHHBIC [Peakiuy Ha OT/EIbHEIE KIACChl OPraHH4eCKHX Be- 1
HCIIOAB30BAHMeM Kade- | LICCTB. IIpOBE/IeH e KaYeCTBCHHBIX PEAKIIHA, HCIIONb3YeMbIX UL 06Hapvy>1<eH1/m OpraHUYECKUX
CTBEHHBIX peaKiuii BEILIECTB Pa3INYHBIX KIIACCOB: (HEHOIIOB, IbJETHII0B, KpaXMalla, YKCYCHOH KHCIOTEI, AMHHOKHCIIOT,
OenkoB u p. Onrcanue HaOJIIOIaeMBIX SBICHHN M COCTaBICHNE XMMUUECKUX PEAKIMI H/UITH CXEM.
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE CO/lePKAHUE (CoAep:KaHNe MPUKIATHOT0 MOXYJINA) 42 OK 01
Pazoen 8. Xumust @ Obimy U NPOU3B00CMEEHHOU 0esIMebHOCMU Yell08eKd 6 OK 02
Tema 8.1. Xumus ¢ 6vimy | Codepicanue yuebnozo mamepuana 6 OK 04
U RPoU3600CMEEnHOIl 0e- | Dxonocuyeckas 6e30NacHOCmyb NOCIe0CMBULL ObIMOBOU U NPOU3BOOCTHEEHHOU 0esSIMENbHOCMU YeN08e- 4 OK 07
AMENbHOCMU Hel06eKa | Kd, C6A3AHHAA C NepepabomKoll 6euwjecms, NOUCK U AHATU3 XUMUYECKOU UHGOpMayUU U3 pasiuiHbIx lIK 1.3
UCMOYHUKOG (HAYYHAA U YHeOHO-HAYYHAS Tumepamypd, cpeodcmsea Maccosoll ungopmayuu, cems
Humepnem u opyeue). Keiicvl (c yuemom 6yoyweii npogeccuonanvHou 0esmenbHoCcmu) Ha aHaiu3
uHopmayuu 0 nPoU3800CMBEHHOU OesIMeIbHOCMU Yel08eKd, C8A3AHHOU ¢ NepepabomKol U noxyye-
HUeM 8euecms, a maKdice ¢ IKOI02UYeCKoll 6e30NACHOCMbIO.
Sawuma xetica: Ilpedcmasnenue pe3yiomamos peulerus Kelicos (8blcmynjienue ¢ npeseHmayuett) 2
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Pazoen 9.2.

Hccnedosanue u xumuueckuii ananu3 00veKmos mexnocgepol

36

Tema 9.2.1. Ocnoevl n1a-
bopamopHoil npakmuKu 6
npogeccuonanvrol X na-
oopamopusx

Cooepoicanue yuedbHozo mamepuana

Jlabopamopnasn paboma Ne6 « Ocnosvl rabopamoproll npakmukuy. Jlabopamopuas nocyoa u xumu-
yeckue peakmugwl. OcnosHbie nabopamopnvle onepayuu. Jlabopamoproe obopyooganue. Texnuka
bezonacrocmu u npasuia pabomol (nosedenus) 8 1abopamopuu

Ilpakmuueckoe 3anamue No 4 Boinonnenue munogulx paciemos no memamuke 9KCnepumMenma (6boi-
X00 npodyKma peakyuu, Macca Hagecku, 0ovem pacmeopumens). Obpabomka OAHHbIX, AHAIU3 U
OYEHKA UX 00CMOBEPHOCTNU (BbIYUCAEHUE CPEOHE20 SHAYEHUSL IKCNEPUMEHMATLHBIX OAHHBIX, NOSPel-
nocmu). I[lpeocmasnenue @ pasnuunoll hopme pe3yibmamos dIKCnepumenma (mabauya, epagux, om-
uem, OOKIA0, npe3enmayus)

OK 01
1IK 1.3

Tema 9.2.2. Xumuueckuii
AHAU3 MeXHUYEeCKUTL 60-
obl

Cooeporcanue yuedbnozo mamepuana

Hasnauenue mexnuueckoil 600vl. Tpebosanus k mexuuueckoil 600e no epynnam nompeonenus. Kaue-
CMBO MEeXHUYECKOU 800bl PA3HIX U008 XUMUYECKUL AHAU3 U NPOU3B00CMBEHHbII KOHMPOb CO-
cmaga mexnudeckoli 600bl. CywHocms Memooa mumposanus. AHAIU3 MeXHUYECKOol 600bl HA HCECH-
Kocmb u opyeue noxkazamenu. Kuciomnocmo u ujenounocms 600bl. Onpedenenue obwel u c60000HOI
wenoyHocmu (Kuciomuocmu) memooom mumpoganus. pH cpedwvl u memoosi ee onpedenenus. Kecm-
KOCMb 800bl U MemoObl ee onpeoeneHus

Ilpakmuueckoe 3anamue No5 Cnocobwi vipadicenus KOHYeHMpPAyuU pacmeopos: Maccosas 00
PACMBOPEnH020 8elecmed, MONAPHAsL U MOTSIbHAS Konyenmpayuu. Tump pacmeopa. Pewenue
NPAKMUKO-0PUESHMUPOBAHHBIX MeopemutdecKkux 3a0anuii Ha 2 31 pacuem Konyenmpayuii 3a2psa3HsI0-
Wux eewjecms 1 ux cpasHerue ¢ npedeivbro donycmumvimu konyenmpayuimu (IJ[K).

Jabopamopnasa paboma Ne 7 « Onpedenenue scecmkoCmu mexHU4eckol 6006l MEMoOOM MUmposa-
Husam. Komniexconomempuyeckoe onpeoenenue H#Hecmxocm (CymMmbl UOHO8 KANbYUsl U MACHUSL) @
cpeoe aMMOHUUHOAMMUauHo20 Oygeproco pacmeopa (pH 9—10) no obpazosanuio ¢ mpunonom b ma-
JIOOUCCOYUUPOBAHHBIX KOMNIIEKCHBIX COEOUHEHUI].

OK 01
OK 02
OK 07
1IK 1.3

Tema 9.2.3. Xumuueckui
ananusz 6030yxa

Cooepoiicanue yuednozo mamepuana

Xumuueckuii cocmae ammocpepro2o 6030yxa, 6030yxa paboueil 30Hbl. BpeoHvle eeuecmea u npume-
cu 8 8030yXe JAHCUTBIX NOMeueHUll, 68 8o30yxe paboueli 30ubl. Hopmamuenvie dokymenmul. Ilocneo-
CMBUsL 8030elicCmEUs BbICOKOU KOHYSHMPAayuu YeieKucio2o ea3a Ha opeanusm venogexa. Meponpus-
MUsL N0 CHUIICEHUIO YPOBHSL 3A2PSIBHEHHOCIU 8030VXA UCCAEDYeMOU KOMHAMMbL.

Hpakmulteacoe 3anamue N6 [ ueuenuyeckas OYEHKAa CMeneru 3aepA3Herust 6030)/)(761 nomeweHus Ha
OCHO6€ conocmaesjlenusl KOohHyermpayuu ouoxcuoa yeﬂepoc)a ¢ coomeemcmeyroumum cucueHu4eCKum
HopmMmamueom. Pewenue npaKkmuKo-opueHmupoeaHHblx meopemudecCKux 3a0anull Ha pacduem Kojaude-

CMBA 8euiecmsd, KOHYEHMpayuil peOHbIX NPUMecell 8 AmMOCHEPHOM 8030yXe U 6030yXe NOMEUICHULL

Jabopamopnasa paboma Ne8 «Onpedenenue codepiicanus yenekucio2o 2a3a 8 6030yxe noMeujeHus
aKcnpecc-memodomy. Hccnedosanue npob 6030yxa paboueti 30uvl. Onpedeinerue cooepiicanus yaie-
KUCTI020 2a3a 8 6030yXe NoOMeueHUsl IKCNPecc-MemoooM.

OK 01
OK 02
OK 07
1IK 1.3
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Tema 9.2.4. Xumuueckuii
ananu3 npoo mamepuanos
CIPOUMEIbHO-
pecmaspayuontou des-
mebHocmu u Ou3aiuna

Cooeporcanue yuedbnozo mamepuana

Knaccupurayus mamepuanos, ucnons3yemvix 8 CmpoumenbHO-pecmaspayuoHHOU 0esimeabHOCmU no
cocmasy, ux HazHaveHnue u npumeHerue. Xumuieckull aHaiu3z Mamepuaios CmpoumenbHo-
pecmaspayuonHoll desmenbHocmuy U ouzauna. Xumuyeckui cocmas nueMenmos, Kpacumernel, 8aicy-
wux cmecetl, 0COOEHHOCIMU UX CBOLICME U NPUMEHEHUS 8 NPOPecCUOHANbHOU dessimenbHocmu. Beuje-
CMBa, UCNOIb3yeMble 8 Kauecmee NUSMeHmMOo8 U C8A3VIOuUX Mamepuadnos. Mcmopuueckas cnpaska.
Cogpemernvie mamepuanbl.

Ilpaxmuueckoe 3anamue Ne 7 KauecmeenHblil U KOIUUECMBEHHbII COCMAB NPOO MaAmMepuaiog cmpo-
UMeNbHO-PeCmaspayuoHHoU desmenvrocmu u ousatina. Knaccughuxayus kpacok no ykpuwleucmocmau,
NPO3PAYHOCIU 8 3ABUCUMOCTIU OM UCNOTL3YEMbIX HUSMEHMO8 U Cea3VIowux geujecms. Onpeodenerue
COCMABA KPacox Ha codepicanie MUKpo u Makpodiemenmos. Pewenue npakmuxo-
OPUEHMUPOBAHHBIX 3A0AHUL NO XUMUYECKOMY AHATU3Y NPOO MAMEPUaios CmpoumenbHo-
pecmaspayuoHHoOl OesimeIbHOCMU U OU3ALHA.

Jlabopamopnan paboma Ne9 «Hccredosanue c80lCms GiCYWUX 8EUeCME HA NPUMEPE SUNCAN.
Onpedenenue ckOpoCcmu CX6AMbI8AHUSL RPUPOOHO20 U CINPOUENbHO20 euncd. Pakmopwl, YCKOpsIO-
wue u 3amedsiouue CXeamul@anue npupooHo2o eunca. I uncosoe mecmo, memnepamypa e2o 3acmul-
sanus. CpagHenue cKOpOCMU CX8AMbIBAHUSI NPUPOOHO20 U CMPOUMENbHO20 2UNCA, OnpedeieHue
Ghaxmopos, eIUAIOUWUX HA CKOPOCb CXBAMBIBANUS CHPOUMENbHO20 2UNCA, OnpedeieHue memnepa-
Mypbl 3ACMbLEAHUSL 2UNCOBO20 MECTd.

OK 01
OK 02
OK 07
1IK 1.3

Tema 9.2.5. Hceneooesa-
HUe 00beKmoe mexmno-

ceheput

Cooepoiicanue yuedonozo mamepuana

Yuebno-uccreoosamenvcruii npoexm ¢ obnacmu uccre0oganusi 00vexmog mexnocgepwvi. 0630p mem
VUeOHO-UCCIe008AMENbCKUX NPOEKMO08. Anzopumm geinoanenus npoexma. Onpedenenue npooiemul
uccneoosanus. Memoow: noucka, ananusa u 0opabomxu uHgopmayuu o NpoeKme 8 pazIUiHbIX Uc-
MOYHUKAX

Ilpakmuueckue 3auamus Ne8 ObocHosanue akmyarbHOCmuy 8blOpanHoU memvl. Buisignenue npoone-
Mbl uccnedosanusi. Boibop 06vexmog u memooos ucciedoganus. Ilocmanoexa yeneil u 3a0ay uccie-
doganus. Onpedenerue npodykma ucciedosanusi. Onpeoenenie 5manos u cocmasienue niaua uccie-
dosanus. 3awuma npoexma: llpedcmasnenue pe3ynvmamos 6bINOAHEHUs Y4eOHO-UCCIe008aMENbCKUX
npOeKmos (8blcmynieHue ¢ npe3eHmayueli).

Jabopamopnasn paboma Nel0

Hccnedosanue npednosicennozo 00bekma Ha KUCIOMHOCHb, Wel0YHOCHb, XUMUYEeCKUl cocmag (3a-
epA3HUMENU, MAKPO- U MUKposiemenmol). Obpabomka pe3yromamos ucciedosanusi. Oyenka xave-
cmea uccnedyemo2o 00beKma ucxo0st U3 pe3yabmanmos XUMU4ecko20 auai3a

OK 01
OK 02
OK 04
OK 07
1IK 1.3

KoHncyabTanun

HpOMe)KyTO'lHaH arrecrauus 1Mo AMCIUIJINHE (3K33Mel—[)

Bcero

92




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM JUCIIH-
IIJIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl

Peanuzanus pabodeil mporpaMmbl IUCHUIUIMHBI 0OecliedyeHa HAIMYUEM yueOHOro KabuHeTa
XUMUH.

O6opynoBanue y4eOHOT0 KaOMHETa!

[.YMK no aucuuiuivee, IMIaKTUYECKUNA MaTepual, IIaKkaThl, CTEH]Ibl, CXEMBbI, CIPAaBOYHBIE
TaOJIUIIbI, PEaKTHBBI;

[I.Komnsrotep -1 mT.

[1l.  JIuueH3noHHOE MPOrpaMMHOE OOecreueHue

JTUIEH3MOHHOE TIPOrpaMMHOE OOecledeHne OOIIero u CHEMUANTBHOTO HAa3HAYCHHUS
(Microsoft Windows (moroBop Ne7810 ot 14.09.2021 no 13.09.2022), Microsoft Office
Professional Plus (morosop Ne7810 ot 14.09.2021 no 13.09.2022), Zoom (6ecruiaTHast BEpCHsI))

3.2. UnopmanmnonHoe odecreyeHne peaau3anun padoyeii mporpaMmmbl

Jliist peanmzanuu mporpamMMbl 001e00pa3oBaTeIbHON AUCIUTIIMHBL OMOIHOTeYHBINH (HOHT
UMEET MeYaTHbIe, JICKTPOHHBIE 00pa3oBaTeIbHbIE 1 HHPOPMAIIMOHHBIE PECYPCHI.

3.2.1 OcHOBHbIE HCTOYHHKH

1. Andunorenosa, M. B. XumMus : ydeOHHK U IPAKTUKYM IS CPETHETO PO ECcCHo-
HabpHOTO oOpa3oBanus / M. B. Audunorenora, A. B. baokos, B. A. [TonkoB. — 2-¢ u3 ., HCIp. U
nor. — Mocksa : M3garensctBo FOpaiit, 2023. — 291 c. — (IIpodeccuonansHoe ob6pa3oBa-
aue). — ISBN 978-5-534-11719-6. — Tekcr : anekrponHsli // Obpa3zoBaTenbHas matdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807 (mara obpamenus: 19.03.2023)

2. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. O0mas n HeopraHudeckass XuMus : y4aeo-
HUK Ui cpeniHero npodeccuonansHoro oopazosanus / E. W. Tynukun. — 2-e u3f., UCIp. u
nor. — Mocksa : M3garensctBo FOpaiit, 2023. — 385 ¢. — (IIpodeccuonansHoe odbpa3zoBa-
Hue). — ISBN 978-5-534-02748-8. — TekcT : anekrponHslit // OGpa3oBaTenbHas miardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/513730 (mara oopamienus: 19.03.2023).

3. Tynukus, E. 1. Xumus. B 2 4. Yacte 2. Opranndeckast XuMus : Y4eOHUK JJIs CpeI-
Hero npodeccuonanpHoro oopaszosanus / E. U. Tynukun. — 2-e u3., ucnp. u jgon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 197 ¢. — (IIpodeccuonansuoe oopazopanue). — ISBN 978-5-
534-02749-5. — Tekcrt: anexTpoHHsIi / O6pa3oBarenpHas miatdhopma FOpaiT [caiiT]. —
URL: https://urait.ru/bcode/513731 (nara obpamenus: 19.03.2023).

4. XuMus: yueOHUK 1)1 cpeHero npodeccuonansHoro oopazosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBan; mox o6mieit penakuueii I'. H. daneeBa. — 2-¢ u3.,
nepepad. u jgon. — Mocksa : 3natenberBo FOpaiit, 2023. — 431 ¢. — (IIpodeccronansHoe 00-
pazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: anekTpoHHbIN // OOpazoBaTenbHas miaaTdop-
ma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/513073 (nara obpamenus: 19.03.2023).

3.2.2 JIonoJHUTEeIbHbIE HCTOYHHKH

1.0YA.08 Xumus: METOIUYECKUE YKa3aHUs JJI MPAKTHUYECKUX 3aHATHUN MO TUCIUTLINHE
OV/1.08 Xumus ju1st 00y4aromuxcst Mo BCeM CIENUATLHOCTAM O4HOM (popMbl 00OyueHus yacts 1 /
TUY; cocr. N'abapaduxosa JI. C. — 1 u3n., - Tromens: U3natensckuii neatp BUK, TNY, 2018 — 48
c. — Tekct: HemocpencTBeHHbIN (nata oopamienus: 19.03.2023).

2. Pocun, U. B. Xumust. YueOHUK ¥ 3aTaUHUK : I CPETHETO MPodhecCHOHaTbHOTO 00pa-

3oBanwus / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocksa : U3gatensctBo FOpaiiT,
2023. — 420 c. — (ITpodeccrnonansuoe oopazoBanue). — ISBN 978-5-9916-6011-2. — TekcrT :
aneKTpoHHbIHN // O6pazoBarenbHas miaardopma FOpaidT [caiit]. —

URL.: https://urait.ru/bcode/512022 (nata oopamenwus: 19.03.2023).


https://urait.ru/bcode/513807
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513073
https://urait.ru/bcode/512022

3.2.3 UndopmManmoHHbIe pecypchl

1. OnekTpoHHass OuOnMoTeka y4eOHBIX MarepuaioB mo xumuu: [caiit]. — URL:
http://www.chem.msu.su/rus/elibrary/http://www.chem.msu.su/rus/elibrary/  (matra  oOparieHus:
14.03.2023). — TeKcT: IeKTPOHHBINA.

2. 3apyOexxHbie u OTEYECTBEHHBIE JKYpHAaJIbI: [caiT]. — URL:
https://elibrary.ru/defaultx.asp Hayunas snexrponnas 6udanoreka eLIBRARY.RU_(mara obGparite-
Husi: 14.03.2023). — TekcT: 3IeKTPOHHBIN.

3. OOpa3oBaTeNbHBIA CaWT I IIKOJBHUKOB «Xumus»: [cait]. — URL: www.
alhimikov. net (mara ob6pamienns: 14.03.2023). — TekCT: 37EKTPOHHBIA.

4, DnekrponHas OubOanoTeka mo xumuu: [cait]. — URL: www. chem. msu. su (mara
obpamienns: 14.03.2023). — TeKkCT: 37EKTPOHHBIIA.

5. DJEKTPOHHBIA KypHaT «XHUMUKA U xumusi»: [caiit]. — URL: www. chemistry-

chemists. com (mata oopamenus: 14.03.2023). — TeKCT: 2JIeKTPOHHBIN.


http://www.chem.msu.su/rus/elibrary/http:/www.chem.msu.su/rus/elibrary/
https://elibrary.ru/defaultx.asp
http://www.elibrary.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI OBIIIEOBPA30BA-
TEJBbHOHU JTUCIUIIJIMHbI

KoHTposb 1 OlLleHKa pacKpHIBAIOTCS Yepe3 TUCHUIUIMHAPHBIE PE3YNIbTAaThl, yCBOCHHBIE 3HA-
HUS ¥ IPUOOpETeHHBIE 00YJaIOUIMMUCS YMEHHUS, HAallpaBJIeHHbIE Ha (POPMHUPOBAHUE OOLINX U MPO-
(eccHOHATTbHBIX KOMICTECHIINI

Pe3yabTaThl 00y4eHHs

IToka3aTenn oLeHKH

Tun OLleHOYHBIX MEPOIIPUITUH

Bnanenne cucteMol XUMHYECKHX
3HAHUH, KOTOpas BKIIOYAET: OCHO-
BOTIOJIATAIOIIUE TOHATHUS (XUMHUYC-
CKHUH 3JICMEHT, aTOM, 3JICKTPOHHAS
obosiouka aroma, s-, p-, d-
3JIEKTPOHHBIC OPOUTAIIN ATOMOB,
WOH, MOJICKYJIa, BaJICHTHOCTB,
3JIEKTPOOTPHUIATEINEHOCTD, CTETICHB
OKHCIICHHS, XUMHUECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISPHBINA
00BeM, YTIIEpOIHBINA CKENeT, (PYHK-
[IIOHAJIbHAS TPYIIIA, PaIUKal,
HU30MEpUsA, U3OMEPLI, TOMOJIOTNYEC-
CKHH psili, TOMOJIOTH, YTIE€BOAOPO-
JIbI, KUCIIOPO/I- U a30TCOAEpIKaIne
COCIMHCHUS, OMOIOTMICCKH aKTHUB-
HBIE BelecTBa (YIIIEBOIBI, JKUPBI,
Oenku), MOHOMED, TIOJTUMED, CTPYK-
TypHOE 3BEHO, BEICOKOMOJICKYJIISIP-
HBIC COCIMHEHMS, KPUCTAILTHIeCKas
peIIeTKa, THITBI XUMHYECKIX peak-
Ui (OKUCIUTENBHO-
BOCCTAHOBHUTEIIFHBIC, K30~ H YHIIO-
TEPMUYECKUE, PEAKI[MH HOHHOTO
oOMeHa), pacTBOp, dIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, SIEKTPOIUTHYIC-
CKasl IMCCOIHAINS, OKUCITUTENb,
BOCCTAHOBHUTEIIb, CKOPOCTh XUMHU-
YEeCKOM peakInu, XMMHUUECKOE PaB-
HOBECHE), TEOPUH U 3aKOHHI (T€O-
PUsI XUMHIECKOTO CTPOSHHUSI Opra-
Hudeckux Beulects A.M. Bytnepo-
Ba, TEOPUS AINEKTPOITUTHICCKOM
JTUCCOIIHAITIH, TIEPUOTUISCKUI
3akoH /(.M. MeHneneeBa, 3aKOH
COXpaHEHHMsI MacChl), 3aKOHOMEP-
HOCTH, CHMBOJINYECKHH SI3BIK XU-
MuH, HaKTOJOTHUSCKUE CBEACHHUS O
CBOMCTBAX, COCTaBe, MOJIYyYEHUU U
6e30M1acCHOM HCTIOJIH30BAHUH BaXK-
HEWIIX HCOPraHN4YCCKUX U opra-
HUYECKUX BEIICCTB B OBITY U TIpaK-
TUYECKOH JesITeTPHOCTH YeJI0BeKa
OKO01

Bnaneer cucteMoi XUMHYECKUX 3HA-
HU#, KOTOpasi BKJIFOYACT: OCHOBOIIOJIA-
TarOIUE MOHATUS (XUMHYCCKHIA dJie-
MEHT, aTOM, JJICKTPOHHAsT 000JI0YKa
aToma, s-, p-, d-21eKTpOoHHBIE OpOUTa-
JIX aTOMOB, UOH, MOJICKYJIa, BaJICHT-
HOCTB, JIEKTPOOTPHUIATEIEHOCTD, CTe-
TICHb OKUCIICHHS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIH
00BeM, YTIIEPOIHBIN CKENET, (PyHKITH-
OHaJIbHAS TPYIINA, PaIUKal, H30MEPHS,
HW30MEPHI, TOMOJIOTHIECKUH Psif, TOMO-
JIOTH, YTJIEBOJOPOIbI, KUCIOPO- 1
a30TCOJIeprKalIie COeMHEHus, O1OoIIOo-
TMYCCKH aKTUBHBIC BElIeCTBA (YIIICBO-
JTBI, )KUPBI, OCIIKK), MOHOMEP, MOJTH-
Mep, CTPYKTYpPHOE 3BEHO, BBICOKOMO-
JICKYJISIPHBIC COCMHEHHUSI, KPUCTAJLIH-
YecKasl pemeTKa, THITBI XUMHIECKIX
peaxuii (OKACIUTETBHO-
BOCCTAHOBHTEIIFHBIE, K30~ H YHIIO-
TePMHUYECKHE, PEaKIIMi HOHHOTO 00-
MeEHa), paCTBOP, NEKTPOIUTHI, HEIIICK-
TPOJIUTHI, SJCKTPOTUTHICCKAS THCCO-
nuanysa, OKMCJIUTECIIb, BOCCTAHOBUTCIIb,
CKOPOCTb XUMUYECKOU PEaKLUH, XU-
MHYECKOE PAaBHOBECHE), TCOPHH U 3a-
KOHBI (TEOPHsI XUMHUYECKOT'0 CTPOCHHS
opranudeckux BemectB A.M. Bytie-
POBa, TEOPHUS ITCKTPOTUTHICCKOMH
JTUCCOIIHAITUH, TIEPHUOTUUSCKUI 3aKOH
J.W. Menzneneena, 3aKOH COXpPaHEHUS
MAacCCHI), 3aKOHOMEPHOCTH, CHMBOJIAYC-
CKUH SI3BIK XUMUH, (PAKTOIOTHIECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOy~
YCHUU U 6e3OHaCHOM HUCIIOJIb30BAaHUU
Ba)KHEHIIINX HCOPraHNYCCKUX U opra-
HHUYECKUX BCIIICCTB B 6I)ITy " IpaKTu-
YEeCKOH JIeITeIbHOCTH YEJI0BEeKa

YcTHBbIi onpoc 1o Teme:
1.1,12,21,2.2,41,43
TecTupoBaHue Mo Teme:
Tema 1.1, Tema 1.2
IIpakTnyeckue padoTnl
Nol, No2, Ne3
JlaGopaTopHble padoThI
Nel Peakuuu ruapoinunza
Koncnekrs! no teme:
11,12,21,22,41,43
KonTposabHbie padoThl:
Nel, Ne3

‘YMeHue BBIABIATh XapaKTEpHBIE
IIPU3HAKU U B3aUMOCBS3b U3YUYCH-
HBIX NTOHATUH, IPUMEHITH COOTBET-
CTBYIOIIME MOHSTHSI IPU ONUCAHUU
CTPOEHUS U CBOMCTB HEOPraHUYE-
CKHMX M OPraHU4ECKHUX BEUIECTB U
UX NIPEBPALLEHUI; BBIABIISATH B3aU-
MOCBSI3b XMMUUYECKHUX 3HAHUH C
HNOHSTHUSMU U NIPEJCTaBICHUSIMU
JPYIMX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

OKO01

BrisiBnsieT xapakTepHble MPU3HAKU U
B3aMMOCBSI3b  M3YUEHHBIX MOHATHUH,
[IPUMEHATh COOTBETCTBYIOLLUE IOHS-
TUSI TPU ONHCAHUU CTPOCHUA U
CBOWCTB HEOPTaHWYECKUX U OpraHuue-
CKMX BEUIECTB M HUX IMpEeBpalIeHUH;
BBISBIISITH B3aMMOCBSI3b XHMHMYECKHX
3HAHUU C MOHATUSAMH U MPEJCTABICHU-
AMH  JAPYTMX  €CTECTBEHHOHAYy4HBIX
MIPEAMETOB;

YcTHbIi onpoc no Teme:
32,41

IIpakTnyeckue padoTnl
No2

JladopaTopHbie padoThl
Nel

KoncnekTsl o Teme:
3.2,41




YMeHne HCIonp30BaTh HAMMEHO-
BaHUs XUMUYECKUX COEIUHEHUI
MEXAYHAPOAHOTO COI03a TEOPETH-
YECKOM U MPUKIIATHON XUMHU U
TPHUBHATBHBIC HAa3BAHHS BaXKHEH-
IIMX BEUICCTB (ITUJICH, al[CTHIICH,
rmiepuH, GeHon, GopMabIeTu,
YKCyCHasi KHCJIOTa, TIIUIHH, yrap-
HBIN ra3, yIJIEKUCIBIA ra3, aMMHaK,
raireHast U3BeCThb, HEralieHas m3-
BECTh, MUTHEBAS COMA U IPYTHX),
COCTaBIATH (POPMYIIBI HEOPTaHIYE-
CKUX U OPTaHMYECKUX BCILECCTB,
YpaBHCHHS XMMHUYECKUAX PEAKIIHH,
OOBSICHATD MX CMBICIT; TIOAATBEP-
JKIATh XapaKTCPHBIC XUMUYCCKHE
CBOICTBa BEIIECTB COOTBETCTBYIO-
IIMMH 3KCTICPUMEHTAMU U 3aIUCs-
MU ypaBHEHUH XHMHUYECKHUX PeaK-
81178

OKO01

Ucnons3yer HanMMEHOBaHUSA XHUMHUE-
CKHX COCOMHEHHHA MEXIyHapOIAHOTO
COI03a TEOPETHYECKON M MPUKIAJHOU
XUMUHU U TPUBUAJIbHbIE HAa3BaHUS BaXK-
HEHIIMX BellecTB (ITUJICH, alleTHIICH,
rmiepud,  GeHon,  (opMabaeru,
YKCyCHasl KUCJIOTa, TIUIHMH, YrapHbIHA
ras, yrJIEKHCIbIM ra3, aMMuak, ramie-
Hasl W3BECTh, HETaIlleHas W3BECTh, ITH-
TheBas COJa M JPYTHX), COCTABIATH
(hopMymnIBI HEOPTaHMYECKUX U OPTaHU-
YECKUX BEIIECTB, YPABHEHUS XUMUYE-
CKUX PEaKIHi, OOBSACHITh MX CMBICI;
MOJATBEPKIIATh XapaKTepHbIE XUMHUUe-
CKHE CBOWCTBAa BELIECTB COOTBETCTBY-
IOIUMU SKCIIEPUMEHTaMU U 3alUCSIMU
YpaBHEHUM XUMHUYECKUX PEaKIIMii;

YcTHbIl onpoc no TeMe:
32,41

IIpakTnyeckue padoTnl
Ne3

KoncnekTsl no Teme:
3.2,41

YMeHue yctaHaBIMBaTh PUHA-
JIE)KHOCTh U3yUYEHHBIX HEOpPTaHUYe-
CKHX M OPraHUYECKHUX BEUIECTB K
ONpEJENIEHHBIM KJIacCaM U rpynnam
COeIMHEHUH, XapaKTepu30BaTh UX
COCTaB U BaKHEHUIIINE CBOMCTRBA;
OTIPEJIeNIATh BUbI XUMHUECKUX
cBs3eil (KoBaJeHTHas, HOHHAs, Me-
TaJuIn4ecKasi, BOJOPOIHAs ), THITbI
KPUCTAIUTMYECKUX PELIETOK Be-
IECTB; KIACCUPHUINPOBATH XUMH-
YECKUE PEAKIINH;

OKO1

YcTaHaBIMBaeT NPHHALICKHOCTh U3Y-
YEHHBIX HEOPTraHWYECKHX M OpraHuye-
CKHX BEILECTB K ONPEJECICHHBIM KJac-
caM W TpyNIaM COCIWHEHHH, XapakTe-
pU30BaTh HX COCTaB M BaKHeilue
CBOMCTBA; ONpeNeNsTh BUIBI XUMHYE-
CKHUX CBsi3el (KOBaleHTHas, HOHHasd,
MeTaJuIn4ecKas, BOAOPOJAHAs), THUIIBI
KPHUCTAJNIMUECKUX PELICTOK BEIIECTB;
KIacCH(UIMPOBaTh XMMHUUECKHE Peak-
Uy,

YcTHBIi onpoc 1o Teme
3.2,4.1

IpakTnyeckune padoTnl
Ne2, No3

KoHcnekTsl mo Teme
32,41

CdopmMupoBaHHOCTE TIpeICTaBIIC-
HUS: 0 MATEPHUAITEHOM CIHHCTBE
MHpa, 3aKOHOMEPHOCTSIX 1 MTO3HA-
BacMOCTHU SIBJ'IeHI/Iﬁ HpI/IpOI[I)I; (0]
MECTC U 3BHAYCHHUU XUMHUU B CUCTC-
M€ €CTCCTBCHHBIX HayK U ce pOJ'H/I B
o0ecreyeHnn yCTOWIMBOTO pa3Bu-
THS 4CJIOBCUYCCTBA. B peH_IeHI/II/I
mpo0OJIeM SKOJIOTHYECKOH, dHEpTe-
THYECKOH M IHUIIEBOH O€30I1acHO-
CTH, B pa3BUTHH MEAHUIIUHBI, CO3/a-
HUH HOBBIX MaTE€PHAaJIOB, HOBBIX
HCTOYHHKOB YHEPTHH, B oOecrede-
HUH PallHOHATBHOTO MTPUPOOIIOINH-
30BaHUSA, B POPMHUPOBAHUH MUPO-
BO33pEHHUS U 00IIeH KyIbTypHI Ue-
JIOBEKA, a TAKIKE DKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIEHHS K CBO-
€My 3JI0POBBIO M IPUPOTHOM Cperie;
OKO01

JleMOHCTpHpYET CHOPMUPOBAHHOCTH
MPEJCTAaBICHUSA: O MATEPHATIBHOM
€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJIEHUN MIPUPOJIBI; O
MECTC U 3HAYCHUU XUMHUU B CUCTEME
€CTECTBEHHBIX HAayK U €€ poJiu B obec-
[IEYEHUU YCTONUYMBOIO Pa3BUTHUS YEIIO-
BEYECTBA: B PEIICHUH IIPOOIEM HKOJIO0-
TMYECKOM, SJHEPreTUYECKON U MUILEBOI
6e301acHoOCTH, B Pa3BUTHN MEANIIMHBI,
CO3/1aHUM HOBBIX MaTepPHAJIOB, HOBBIX
MCTOYHHMKOB YHEPTHUH, B 0OeCcIIeueHNN
PalMOHAIBHOTO MPUPOIOTNIONIB30BaHHS,
B ()OPMHUPOBAHUN MUPOBO33PEHUS 1
o01IeH KyIbTyphI UEIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAaHHOTO OTHO-
IIEHUS K CBOEMY 37I0POBBIO U MIPHPO/I-
HOMH cpene;

YcTHBIi onpoc 1o Teme
224243

Koncnekrsi

2.2,42,4.3
KonTpoabHbie padoThl
Nol,Ne3

BnaneTs cucteMoi XUMHYECKUX
3HaHU, KOTOpask BKIIOYAET: OCHO-
BOIIOJIArafolIye MOHATH (101101
HHUTEJILHO K CUCTEME NOHSTHIT Oa-
30BOT'O YPOBHSI) - H30TOIIBI, OCHOB-
HOE U BO30YKJIEHHOE COCTOSTHHE
aToma, THOpUAN3AIHS ATOMHBIX
opburaneit, xumuieckas cBsa3b ("o
u "n", KpaTHBIE CBA3M), MOJISIPHAS
KOHIICHTPAIHs, CTPYKTYpHas dop-

Bnanmeer cuctemMod XHMHUYECKHX 3Ha-
HUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIA-
Tafolue IMOHATHSA (IOMOJIHUTEIBHO K
crcTeMe MOHATHH 0a30BOrO ypOBHS) -
M30TOITBl, OCHOBHOE M BO30Yy)KAEHHOE
COCTOSIHHE  aTroMa, THOpHAM3aInus
aTOMHBIX  opOuTaned, XUMHYEcKas
cBa3p (" " m "", KpaTHBIE CBS3M), MO-
JSIpHAsE KOHIIGHTpalus, CTPYKTYpHas
dopmyna, wu3oMepus (CTpyKTypHas,

YcrHBbli onipoc no Teme:
11,12,21,22,4.1,43,6.16.2
TecTupoBaHuUe 1O TeMe:

Tema 1.1, Tema 1.2

IIpakTnyeckue padoTnl

Nol, No2, Ne3

JlaGopaTopHble paGoThI

Nel,3

KoHcnekTsl o Teme:
11,12,21,22,41,43,6.16.2 Yer-




MyJna, n30MepHs (CTPYKTypHas,
reomerpuyeckas (LUc-TpaHc-
W30MEpHUsl), TUIIBI XUMHUUYECKHX pe-
aKui (roMo- U TeTepOreHHbIE,
oOpaTuMble U HEOOpaTUMBIE), pac-
TBOPBI (UICTUHHBIE, JIUCTIEPCHBIC
CHCTEMBI), KPHCTAJUIOTHIPATHI,
CTEICHb AUCCOLUNAIINH, HIIEKTPO-
T3, KPEKUHT, pUGOPMHUHT); TEOPUU
¥ 3aKOHBI, 3aKOHOMEPHOCTH, MUPO-
BO33PEHUYCCKHE 3HAHUS, JIS)KAIINE B
OCHOBE ITOHUMAaHUsI IPUINHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJIC-
HHH, COBPEMEHHBIE TIPEJICTABICHHS
0 CTPOEHHH BEIIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJICKYJISIp-
HOM YPOBHSIX; TIPEJICTABICHUS O
MeXaHN3MaX XMMHUYECKUX PeaKLui,
TEPMOJMHAMUYECKIX W KHHETHYE-
CKHUX 3aKOHOMEPHOCTSIX UX IPOTE-
KaHWA, 0 XUMUYECKOM PaBHOBECHUH,
JIMCTIEPCHBIX CUCTEMaX, (haKTOoJIO-
THYECKNE CBEICHHS O CBOICTBAX,
COCTaBe, IOJTYIECHUN U OE30IIaCHOM
HUCIIOJIb30BaHMH BaXKHEHIIINX HCOD-
TAaHUYCCKUX U OPTaHUYCCKHUX BC-
IIECTB B OBITY U MPaKTHYECKOH
JIeITeIbHOCTH YeJIOBEKa; 00IINX
Hay4YHBIX ONPpUHOUIIAX XUMHUYCCKOTO
MIPOM3BOJICTBA (Ha IPUMEpE MPOU3-
BOJICTBA MPOU3BOCTBA CEPHOI
KHCIIOTHI, aMMHaKa, METAHOJIA, T1e-
pepaboTku HeTH)

OKO01

reoMeTpuIecKast (tmc-Tpanc-
M30MeEpUsl), TUIBl XUMHYECKHX peak-
i (roMo- W reTeporeHHble, o0paru-
Mble M HEoOpaTHMBbIE), PacTBOPHI (Hc-
TUHHBIE, JTUCIIEPCHBIE CUCTEMBI), KpH-
CTAJUIOTHAPATHl, CTENeHb JAHCCOLHA-
IIUH, OJIEKTPOJM3, KpPEKUHT, pudop-
MHHT); TEOPUH M 3aKOHBI, 3aKOHOMEp-
HOCTH, MHPOBO33PEHYCCKHE 3HAHUA,
JeXalue B OCHOBE IIOHUMAaHHS IIPU-
YHHHOCTH U CHCTEMHOCTH XUMHYECKHX
SBIICHHH, COBPEMEHHBIC IPEACTaBIIC-
HUS O CTPOGHHMH BEILIECTBA Ha aTOM-
HOM, MOJIEKYJSIPHOM W HaJMOJIEKY-
JSIPHOM YPOBHSIX; TPEICTaBICHHS O
MEXaHH3MaX XUMHYECKUX pEeaKluH,
TEPMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX MX IIPOTEKaHUs, O
XHMHYECKOM DPAaBHOBECHH, JHCIIEpPC-
HBIX CHUCTeMaX, (PaKTOJIOTUYECKUE CBE-
JCHUSA O CBOMCTBaX, COCTaBe, IOJyde-
HUM W OE30IIaCHOM HCIIOJIb30BaHHH
BOXHEHIINX HEOPraHMYECKHX M Opra-
HHYECKHX BELICCTB B OBITY M HPaKTH-
YEeCKOW JIesITeIbHOCTH 4YeJoBeKa; 00-
IIMX HAYYHBIX MPHHIMIIAX XUMUYECKO-
ro MPOM3BOJCTBA (Ha MpUMEpPE MPOU3-
BOJICTBa

HBIii onipoc
9.2.1,9229.239.2.4
IIpakTnyeckue padoTnl
Ne4-6

JlaGopaTopHble padoThI
Ne6-8

KonTpoabHbie paboThI:
Nel, Ne3

YMeTh MPOBOIUTE PACUETHI IO XH-
MHUYECKUM (POpPMYIJIaM B ypaBHCHH-
SIM XMMUYECKUX PEaKLMM ¢ UCIIOJIb-
30BaHUEM (DU3UUECKHUX BETHUNH
(Mmacchl, 00beMa razoB, KOJIUIeCTBa
BEIIIECTBA), XapaKTEPHU3YIOLIIX
BEIIECTBA C KOJINYECTBEHHOM CTO-
POHBI: pacyeThl TI0 HAXOXKIEHUIO
XUMHYECKOH (POPMYITBI BEIIECTBA;
pacdeTsl Macchl (00beMa, KoJmJe-
CTBa BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIA OJIHO M3 UCXOIHBIX BEIIECTB
JTAaHO B BHJIC PacTBOpa C OIpee-
JIEHHOW MaccoBOM J10JIeH pacTBO-
PEHHOT0 BEUIECTBA WU JIaHO B M3-
OBITKE (MMeeT IPUMECH); PaCUeTH
MAacCOBOM M1 00BEMHOM 10U
BBIXOJIa MMPOJIYKTA PEAKIIUU; pacue-
TBI TETUIOBOTO A deKTa peakiuii,
00BEMHBIX OTHOIIECHHUI I'a30B;
OKO01

ITpoBoANT pacdeTsl M0 XUMHIECKAM
(hopmynaM 1 ypaBHEHUSIM XUMHYECKUX
PEaKILHi C NCTIOJIb30BAHUEM (H3HUEC-
CKHX BEJIMYUH (Macchl, 00beMa ra3os,
KOJINYECTBA BEIIECTBA), XapaKTepU3y-
OIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACYETHI 10 HAXOXKACHUIO
XUMH9ecKo# opMyIIsl BelecTna; pac-
4eThl Macchl (00beMa, KOJIHIEeCTBa Be-
IIECTBA) MIPOJYKTa PEAKIIUH, €CIH O~
HO M3 NCXOJHBIX BEIIECTB JaHO B BHUJE
pacTBOpa C oIpeeIeHHOH MacCcoBO
JI0JIeH pacTBOPEHHOTO BEIECTBA HIIH
JTaHO B M30BITKE (MMEeT MPHMECH);
pacdeTbl MacCOBOM UK 0ObEMHOM
JI0JIX BBIXOJ1a IPOAYKTa PeaKluu; pac-
4eThl TeIIoBOro 3¢ dekra peakui,
00BbEMHBIX OTHOLICHHUH I'a30B;

IpakTnyeckue padoTnl
Ne2

KoncnekTsi

Tema 2.1
KonTpoabHbie padoThl
Nel

‘YMETb BBISIBIATH XapaKTepHbIE
IIPU3HAKU U B3aUMOCBS3b U3Y4EH-
HBIX IIOHATUH, IPUMEHATH COOTBET-
CTBYIOIIME MTOHATH IIPU ONUCAHUU
CTPOEHUS U CBOMCTB HEOpraHUYe-
CKHMX M OPraHUYECKUX BEUIECTB U
UX NPEBPAICHUN; BBIBIATH B3aU-
MOCBS3b XMMUYECKHUX 3HAHUH C

BrisBiisieT XxapakTepHble IPU3HAKY U
B3aUMOCBSI3b U3yUYEHHBIX IIOHATUH,
IIPUMEHSTH COOTBETCTBYIOIINE MTOHS-
THUS IIPYU OIIUCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U OpraHuye-
CKHUX BEIIECTB U UX MPEBpaLCHUH;
BBIABJISICT B3aUMOCBSI3b XUMUYECKUX

YcrHBbli onipoc no Teme:
1.1,12,21,2.2,41,43
TecTupoBaHue 110 TeMe:
Tema 1.1, Tema 1.2
IIpakTnyeckue padoTnl
Nel, No2, Ne3
JlaGopaTopHble paGoThI
Nel Peakuuu ruapoinuza




MOHATUSAMH U TIPEACTABICHUSIMH
JPYTUX MIPEAMETOB JUIs 00Jiee 0co-
3HAHHOT'O TIOHUMaHUs U 00BsICHE-
HUSl CYIIHOCTH MaTepUaIbHOrO
€MHCTBAa MUPA; UCIIONb30BaTh CU-
CTeMHbIe XUMUYECKUE 3HAHUS AJIS
OOBSCHEHUS U IPOTHO3UPOBAHUS
SIBJICHUH, IMEIOINX €CTECTBECHHO-
HayY4YHYIO TIPHPOY;

OKO1

3HAHUH ¢ MOHATHAMH U IPEICTaBICHU-
SIMH IPYTHX TIPEIMETOB 15 Ooiee
OCO3HAaHHOTO MOHUMAHUS U 0OBSICHE-
HUS CYIIHOCTH MaTepUaIEHOTO eIHH-
CTBa MUPA; UCTIONB3YEeT CUCTEMHBIE
XUMHUYECKHE 3HAHUS 1151 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, HMEIOLINX
€CTECTBEHHOHAYYIHYIO TIPHPOLTY;

KoHcnekTsI o Teme:
11,12,21,22,41,43
KonTpoabsHblie paboThI:
Nol, No3

YMeTh K1accupUIMpoBaTh Heopra-
HUYECKHE W OPTaHNYECKUE BeIle-
CTBa ¥ XUMHUYECKUE PEaKIIiH, ca-
MOCTOSITEIEHO BEIONPATh OCHOBA-
HUS U KPUTEPUH I Kitaccuuka-
I U3Y9aeMBIX XUMHICCKUX 00b-
€KTOB; XapaKTepU30BaTh COCTAB U
Ba)KHEHIIIME CBOMCTBA BEILICCTB,
MPUHAJICKAIIUX K OTPEICICHHBIM
KJIaccaM | TPYIIaM COSTUHCHUI
(TpocThlie BelecTBa, OKCUIbI, TH]I-
POKCHJIBI, COJIH; YTIICBOIOPO/IHI,
npocThie 3GHUPBI, CHUPTHI, PEHOJIBI,
aNbJeTUbI, KETOHEI, KapOOHOBBIC
KHCJIOTBI, CIIOKHBIEC 3(UPHIL, )KHAPEI,
YTIEBOIBI, aMUHBI, aMHUHOKHCIIOTHI,
OeIKM); TPUMEHATh 3HAHUS O CO-
CTaBe U CBOMCTBAX BEIIECTB I
SKCIIEPUMEHTAIEHON MIPOBEPKH
THIIOTE3 OTHOCHUTEILHO 3aKOHO-
MEPHOCTEH NIPOTEKAHUSI XUMUYE-
CKUX PEaKIUi ¥ MPOrHO3UPOBAHUS
BO3MOXHOCTEH UX OCYILLECTBICHMUSI,
OKO01

Knaccuduipyer HeopraHudeckue u
OpraHHYECKHE BEIIECTBA H XUMHYE-
CKHE PEeaKIiH, CAMOCTOSTEIFHO BBIOH-
paeT OCHOBaHUS M KPUTEPHUHU UIS KJIac-
CUPHUKAIINA W3Y9aeMBIX XUMHYECKUX
O0OBEKTOB; XapakTepU3yeT COCTaB H
Ba)KHEHILINE CBONCTBA BELIECTB, IPHU-
HaJJIeXKAIIUX K ONpeACNICHHBIM KJac-
caM | TpYIIaM COSAMHEHHH (TPOCThIC
BEIIECTBA, OKCUIbI, THIPOKCUIBI, COJIH;
YIJACBOIAOPOABI,  MPOCThIE  3(HUPHL,
COUPTHI, HEHOJIBI, aTbICTUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CJIOXHBIE 3(u-
PBI, XKHPBI, YTIEBOAbBI, AMUHBI, aMHUHO-
KHCJIOTHI, OCNKH); MPUMEHICT 3HAHUS O
COCTaB€ M CBOWMCTBAaX BEIIECTB IS
SKCIICPUMEHTAIBHON IMPOBEPKH THIIO-
T€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH
MPOTCKAHNS XUMHUYECKUX PpeakIuid u
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH HX
OCYIIECTBIICHUS;

YcTHBIH onpoc 1o Teme:
1.1,12,21,22,41,4.3
TecTupoBaHHe 110 TeMe:
Tema 1.1, Tema 1.2
Ipakrnuyeckune padoTsl
Nel, No2, No3
JlaGopaTopHble padoThI
Nel Peaknuu rugponusa
Koncnekrsl no Teme:
11,12,21,22,41,43
KonTpoabHbIe padoThI:
Nel, No3

YMeTh MOATBEPIKAaTh Ha KOHKPET-
HBIX TIPUMEPAX XapaKkTep 3aBHCH-
MOCTH PEaKIIMOHHON CIIOCOOHOCTH
OpPraHUYEeCKUX COCTUHEHHI OT
KPaTHOCTU M THIA KOBAJIICHTHON
cBs3u ("o" 1 "n"), B3AaMMHOTO BJIH-
SIHUSI AaTOMOB M TPYIIIT aTOMOB B
MOJIEKYJIaxX; a TAK)Ke OT OCOOCHHO-
CTEH peanus3aluy pa3IndHbIX Me-
XaHU3MOB IPOTEKAHUSI PEaAKIHI;

OKO1

[MoaTBepxaeT Ha KOHKPETHBIX IPHU-
Mepax XapakTep 3aBHCHMOCTH pPeaKIli-
OHHOW CIIOCOOHOCTH OpTaHHMYECKUX
COCIMHEHUH OT KPaTHOCTH M THIIA KO-
BanieHTHOH cBsi3H (" " m ""), B3aMMHOTO
BIHSIHAS aTOMOB WM TPYIII aTOMOB B
MOJIEKYJIaX; a TaKKe OT 0COOEHHOCTEH
peanuzaluy pa3liMyHBIX MEXaHH3MOB
IIPOTEKAaHUS PEAKIIMIL;

YcTHBIM 0OIIPOC 110 Teme:
41,43,51
TecTupoBaHuUe 11O TeMe:
Tema 1.1, Tema 1.2
[pakTnyeckune padoThl
Nel, No2, Ne3
JlaGopaTopHble pa6oThI
Nel Peaxruu ruaposnza
KoHcnekTsl no Teme:
11,12,21,2.2,41,43,5.1
KoHnTpoabHbIe padoThI:
Nel, No3,Ne4

YMETh XapaKTepPH30BaTh JCKTPOH-
HOE CTPOCHHUE aTOMOB (B OCHOBHOM
1 BO30Y)KIEHHOM COCTOSIHUH) U
HMOHOB XMMHYECKUX JJIEMEHTOB 1 -
4 nepuonos Ilepuoanueckoit cu-
cremsl /.M. MenneneeBa u ux Ba-
JICHTHBIC BO3MOYKHOCTH, UCIIOJIB3YSI
noustus "s", "p", "d-snekrpoHHbIe"
opOuTaNN, SHEPTETUIECKUE YPOB-
HH; O0BSACHITH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHYECKUX
AIIEMEHTOB B 00pa3yeMBIX UMHU
COCJIMHEHUII [0 MEPHUOIaM | TPYII-
nam;

OKO01

XapakTepusyeT dJIEKTPOHHOE CTpoe-
HUE aTOMOB (B OCHOBHOM M BO30YX-
JICHHOM COCTOSIHUHM) ¥ MOHOB XHMHYe-
CKHX 251eMeHTOB | - 4 nepuonos Ilepu-
oaudeckoit cuctemol .M. Menpeneera
U MX BAJICHTHBbIC BO3MOXHOCTH, WHC-
mons3yss moHsatma  "s", "p", '"d-
ANIEKTPOHHBIE" OpOUTAIH, HEpreTHYe-
CKHE YPOBHH; OOBACHSAET 3aKOHOMEp-
HOCTH W3MEHEHHUS CBOHCTB XUMHYE-
CKHX 3JIEMEHTOB M 00pa3yeMbBIX HMH
COEIMHEHUH 10 MeproJiaM 1 TPpyIIaMm;

YcrHBbIi onipoc nmo Teme:
11,12,21,22,4.1,43
TecTUpoBaHUe 1O TeMe:
Tema 1.1, Tema 1.2
[pakTnyeckune padoThl
Nel, No2, Ne3
JladopaTopHbie padoThl
Nol Peakruu rusiponnza
KoncnekTsl no Teme:
11,12,21,22,41,43
KoHTpoabHbIe padoThI:
Nel, Ne3

YMeTh aHaTM3UpOBaTh XUMHYE-
CKYIO MH(OPMAIHIO, TIOJIy4aeMyIo

AHanu3upyeTr XMMHUYECKylo HH(pOpMa-
IIMI0, TIOJIyYaeMyl0 W3 Pas3HbIX HCTOY-

Pasnen 6 lucnepcHblie cucTeMbl
Tema 6.2. UcciienoBanmne cBOMCTB




U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoii uaopmanuu, cetb Mu-
TEPHET U ApPYyTHeE);

OK 02

HUKOB (CpeICTB MaccoBOW WH(poOpMa-
e, ceTh HTEpHeT U Apyrue);

JUCTIEPCHBIX CHCTEM JJIsl UX HIeH-
TUQUKATTUA

VYcTHblif onpoc

TectupoBanue

[IpakTuueckue paboTHI

KoHcnekTst

KoHTposbHbIe paboThI

Bnamers OCHOBHBEIMH METOIaMHU
HAYYHOT'O MMO3HAHUS BEIECTB U
XUMUYECKUX SBICHUN (HAOIII0/1e-
HHE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICIINPOBAHHE);

OK 02

BrnameeT OCHOBHBIMH METOJaMHU Hay4-
HOTO IIO3HAHMS BEIIECTB U XHUMHUE-
CKUX SBIICHUH (HaOiromeHue, m3Mepe-
HHE, SKCIICPUMEHT, MOJICITUPOBAHHE);

YcTHbI onpoc

Tema

21.,7.1.,9.2.1,
IpakTnuyeckune padoTsl
Ne2, Ne4-6
JlaGopaTopHble padoThI
Ne6-8

Koncnekrst
Tema2.1,7.1,9.2.1
JlabopaTopHbie pabOTHI

Ned No5
KonTpoabsHbie padoTsl
Nel
YMeTs NpoBOIUTH pacdeThl o XU- | [IpoBoaur pacderst mo xumudeckuM | [IpakTumyeckue padoTsl
MHYECKUM (popMynnaMm u ypaBHEHH- | (hopMysiaM M ypaBHEHHSIM XUMHUYECKHX | Ne2
M XUMHAYECKUX PEaKInil C NCIONb- | peakuuil ¢ Hcroib3oBaHueM ¢usnde- | KoHcnekThl
30BaHNEM (PU3UUECKHUX BEINYHH, CKMX BEJIMYMH, Xapakrepusyoonmx | Tema 2.1, 7.1
XapaKTepU3yOIINX BEIIECTBA C BEILIECTBA C KOJIMYECTBEHHOH CTOPOHEL: | JlabopaTopHbIe paboTHI
KOJIMYECTBEHHOI CTOPOHBI: MacChl, | Macchl, o0ObeMa (HOpManbHBIE ycio- | Nod NeS
o0BeMa (HopMalbHbIE YCIOBHUSA) BUS) Tra30B, KoindecTBa BemiecTBa; | KoOHTpoabHBIE padoThI
ra3oB, KOJJMUECTBa BEIIECCTBA; UC- WCIIONIB3YET CcUCTeMHBbIe Xumuueckue | Nel

MOJIb30BaTh CUCTEMHBIE XUMHUE-
CKHU€ 3HAHMUS JUIsl IPUHSATHS pelie-
HHUH B KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsIX, CBSI3aHHBIX C BELIe-
CTBaMH U UX IPUMECHEHHEM; YMETh
MPOBOAUTDH PACUETHI I10 XUMHYE-
CKUM (opMyJIaM U ypaBHEHHSIM
XUMHYECKHUX PEAKIMH C UCTIONIB30-
BaHMEM (PU3MUECKUX BEITHIHH, Xa-
PaKTepU3yIOLIMX BEIIECTBa C KOJIH-
YECTBEHHOMN CTOPOHBI: MacChl, 00b-
eMa (HOpMaJIbHbIe YCIIOBHSA) ra3oB,
KOJIMYECTBA BEIIECTBA; UCIOJb30-
BaTh CUCTEMHbIE XMMHUUECKHE 3Ha-
HUSL ISl IPUHSTUS PELICHU B KOH-
KPETHBIX )KU3HEHHBIX CUTYAIHAX,
CBSI3aHHBIX C BEIIECTBAMH U UX
PUMEHEHUEM;

OK 02

3HAHUSA JJIs IPUHATHUS PEUICHUN B KOH-
KPETHBIX KM3HCHHBIX CUTYAIlHsX, CB-
3aHHBIX C BEIIECTBAMHU U MX MPUMEHE-
HUEM;

YMeTb CaMOCTOSATENBHO IIAHUPO-
BaTh M IPOBOJUTH XUMHUYECKHUH
IKCIIEPUMEHT (TIOJyYCHUE U U3y4de-
HHUE CBOWMCTB HCOPraHN4YCCKUX 1
OPraHUYECKHUX BEIECTB, Kaye-
CTBEHHBIC PEaKIHK YTIeBOI0POIOB
Pa3IUYHBIX KIIACCOB M KHCIIOPOI-
COZIEPIKAIIIX OPTAaHUIECKUX Be-
IIECTB, PEIICHUE IKCIIEPUMEHTANb-
HBIX 337124 [0 PaCMO3HABAHUIO He-
OPraHUYECKUX U OPraHUYCCKUX
BEILIECTB) C COOJIIO/ICHUEM TIPaBHII
0e30macHOTO OOpalleHus ¢ Belle-
CTBaMH M J1abOPaTOPHBIM 000pyI0-
BaHUEM, (POPMYIHPOBATH LIEJH UC-
CIIeIOBaHUSI, TIPEAOCTABIIATH B pas-
JMYHOU (opMe pe3yIbTaThl IKCIIe-

CaMOCTOSITENIBHO IUIAHUPYET U MPOBO-
JUT XUMHUYECKUIl SKCIIepUMEHT (TI0JTy-
YeHHEe M W3y4YeHHE CBOWCTB HEOpPTaHH-
YECKHUX U OpraHUYCCKHUX BCHUICCTB, Ka-
YEeCTBEHHBIC PEaKIMU YTIIEBOJOPOJIOB
pa3MYHBIX KJIACCOB W KHCIOPOJCO-
JACpKaAIUX OPraHnvYeCKux BCUICCTB,
pPEeHICHUEC OKCIICPUMECHTAJIbHBIX 3aaa4
M0 PACMO3HABAHUIO HEOPTraHHYECKUX U
OpPTraHMYecKUX BELIEeCTB) C coOioe-
HUEM TIPaBUII OE30MACHOTO O0paICHHS
C BEIIeCTBAMH U J1abOPATOPHBIM 000-
pynoBanueM, HOPMYJIHpYeT LEIH HC-
CIIeIOBaHUsI, IPEAOCTABIISACT B pa3iuy-
HOW QopMe pe3ynbTaThl SKCIIEPUMEH-
Ta, aHAJIM3UPYCT U OLCHMUBATH HUX J0-
CTOBEpPHOCTb;

YcrHblii onpoc

Tema
21.,7.1,9.21,9.229.23
IIpakTnyeckue padoTsl
No2, Ne4-6
JladopaTopHbie padoThl
Ne4 5,6-8

KoHncnexkTsl

Tema 2.1,7.1,9.2.1
KonTpoabsHubie padoTsl
Nel

IIpakTnyeckue padoTnl
Ne4-6




pHUMEHTa, aHAJM3UPOBATh M OLICHH-
BaTh UX JIOCTOBEPHOCTb;
OK 02, OK 04

YMeTh 0CyIIeCTBIATh LieJIeHApaB-
JICHHBIN TOUCK XUMUYECKON UH-
(dhopMaryu B pa3aHYHBIX UCTOYHU-
Kax (Hay4Has ¥ y4eOHO-HayqHas
IUTEepaTypa, CpeAcTBa MacCOBOM
nHpopmanuy, cetb HTEpHET U
JpyTHE), KPUTHIECKU aHATIH3HPO-
BaTh XUMHYECKYI0 HHPOPMALIHIO,
nepepadaTbIBaTh €€ U MCIIOIB30-
BaTh B COOTBETCTBUM C IIOCTABIICH-
HOW y4eOHOM 3a1aucii;

OK 02

OcymecTsiser LieJICHANPaBICHHBII
MOUCK XHMMHYECKOH HHpOpPMAIMU B
pa3NUYHBIX HCTOYHHUKAX (HaydHas H
y4eOHO-Hay4yHasl TUTepaTypa, CpecTBa
MaccoBoil mH(popmaruu, cetb WHTep-
HET W JpYTue), KPUTHIECKH aHaIH3HU-
pPYeT XUMHYECKyI0 HH(OpPMAILHIO, IIe-
pepabaTbIBaeT €€ M HCIOIB3YET B CO-
OTBETCTBHH C MOCTAaBJIEHHON y4eOHOM
3a1a4cii;

Koncnekr
9.25

Bnaners cuctemoi 3HaHUM 0 METO-
Jlax Hay4YHOT'O [TO3HAHMUS SIBJICHUMN
MIPUPOJIbI, UCTIOIB3YEMBIX B €CTE-
CTBEHHBIX HAyKaxX U YMEHUSIMU
MIPUMEHATH 3TH 3HAHUS [IPU IKCIIE-
PUMEHTAJILHOM HCCIIE0OBAHUU BE-
[IECTB U JUIs1 OOBSICHEHUS XUMHYE-
CKHX SIBJICHUH, UMCIOIINX MECTO B
MPUPOJIE IPAKTUUECKOHN NEATEIb-
HOCTH YeJIOBEKA M B IIOBCETHECBHOMU
JKU3HU,

OKO02

Bnaneer cucreMoli 3HaHHMI O METOAaxX
Hay4HOro IO3HAHUS SABJIECHUN NPUPO-
JIbl, MCIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax W YMEHUSAMH HPUMEHATb 3TH
3HaHUSA NpPU SKCIEPUMEHTAJIbHOM HC-
CJIEIOBAHUN BEIIECTB M I OOBsCHE-
HUSA XUMHYCCKHX SBJICHUH, MMEIOIIHX
MECTO B NPUPOJE NMPAKTUUECKOU Jesi-
TCILHOCTH 4YEJOBEKAa M B ITIOBCEIHCB-
HOM >KW3HU;

YcTHbI onpoc
9.2.1,9229.23
IIpakTnyeckue padoTnl
Ne4-6

JlaGopaTopHble padoThI
Ne6-8

YMeTh IaHUPOBATh U BBITIOJIHATH
XUMHUUYECKHUN IKCTIEPUMEHT (TIpe-
BpallleHUs OpPraHUYECKHUX BEIIECTB
P HarpeBaHUH, OJydeHHE dTH-
JieHa W U3YYEeHHE ero CBOICTB, Ka-
YECTBEHHBIC PEAKITNH Ha ajbJIeTH-
ITBI, KpaxMaJl, YKCYCHYIO KUCIIOTY;
JICHaTypaIus OeIKOB IIPH HAarpeBa-
HUH, IIBETHBIC PeaKIUN OEKOB;
MIPOBOIUTDH PEAaKIIUH HOHHOTO 00-
MeEHa, OIIPEEISATh CPELy BOIHBIX
PacTBOPOB, KAUe€CTBEHHBIC PEAKITUH
Ha cynbdarT-, KapOOHAT- U XJIOPH-
JIaHHOHBI, HA KATUOH aMMOHHMS,
peniath SKCrepuMeHTaIbHbIe 3a/a-
yy 1o TeMam "Metamael" u "Hewme-
TaJybl") B COOTBETCTBHH C NTPABH-
JIAMH TEXHUKHU O€30TIaCHOCTH IIPH
oOpamieHny ¢ BEMIecTBaMHu 1 JIabo-
paTtopHBIM 000pYyIOBaHUEM; TIPEI-
CTaBIIATh PE3yIBTATHI XHMUIECKOTO
JKCIIEPUMEHTa B (JOpPME 3aITUCH
YpaBHEHHI COOTBETCTBYIOIINX pe-
aKIuit 1 HOPMYJIHPOBATEH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

OK 02, OK04

[InanupyeT U BHIMOTHAET XUMUYECKUN
9KCIEPUMEHT (IIpeBpaIleHIsI OpraHu-
YEeCKHX BEIIECTB IIPH HarpeBaHHUH, IO-
JydeHHE 3TUIIEHA U U3yUCHHE ero
CBOMCTB, KaUECTBEHHBIE PEAKIIUU Ha
aJbJAETUIbI, KpaxMall, YKCYCHYIO KHC-
JIOTY; ICHATypanus OCIKOB IIPH Harpe-
BaHUM, I[BETHBIC PEaKIUN OCIIKOB;
MIPOBOIUT PEaKIIMH HOHHOTO OOMEHa,
ONpEEIsET CPey BOAHBIX PACTBOPOB,
KadeCTBEHHBIC PEaKINH Ha CyIb(aT-,
KapOOHAT- U XJIOPUJAHUOHBI, HA KaTH-
OH aMMOHUSI; pemIaeT HIKCIepUMeH-
TaJbHBIC 3371291 110 TeMaM ""MeTasuibr"
u "Hemertamasl") B COOTBETCTBHH C
MIPaBUIAMHU TEXHUKH O€30TIaCHOCTH
npy 00paIlleH!H C BEIECTBAMHU U Jia-
OopaTopHBIM 000PYIOBaHHEM; TIPE/I-
CTaBJISIET PE3YJIbTATHl XUMHUUECKOIO
SKCIIEPUMEHTa B (JOpPMeE 3aIiCH ypaB-
HEHUI COOTBETCTBYIOLUX PEAKIUH U
(hopMyIHpyeT BHIBOJIBI HA OCHOBE 3THUX
PE3yJIbTaTOB,

YcTHBIM OIIPOC 110 Teme:
1.1,12,21,22,41,43
TecTupoBaHue 110 TeMe:
Tema 1.1, Tema 1.2
IIpakTnyeckue padoTsl
Nel, No2, No3
JlaGopaTopHble pa6oThI
Nel Peakuuu ruaponunza
Koncnekrsl no teme:
11,12,21,22,41,43
KonTpoabHbie padoTsi:
Nel, Ne3

CdopmupoBaTh NpeCTABICHUS: O
XUMHUYECKOHN COCTABIISIONIEN ecTe-
CTBEHHOHAY4YHOMN KapTUHBI MUpA,
POJIH XMMUU B TO3HAHUU SIBIICHUH
MPUPOIEI, B HOPMUPOBAHUU MBIIII-
JIEHUS U KYJIbTYPBI JUYHOCTHU, €€
(hyHKIIMOHATTBHOM TPaMOTHOCTH,
HEOOXOIUMOM JIJIs PEIICHHS TTPaK-
THYECKHX 3aJa4 U SKOJIOTHISCKU
000CHOBAHHOT'O OTHOIIEHMS K CBO-
€My 3JI0POBBIO M TPUPOTHOH Cperie;

IToxassiBaeT c(hopMHUPOBAHHOCTH
IIPECTaBICHUM: O XUMUYECKOU CO-
CTaBJISIOLIECH €CTECTBEHHOHAYYHON
KapTUHBI MUPA, PO XMMUU B NTO3HA-
HUHU SBICHUI IPUPOJIBL, B MBIIUICHUS U
KyJIBTYpBI JINYHOCTH, €€ (PyHKINO-
HaJIbHOW I'PaMOTHOCTH, HEOOXOUMOH
JUI pelIeHus] IPaKTHUECKUX 3a7ad 1
9KOJIOTMYE€CKH 000CHOBAaHHOT'O OTHO-
IIEHUS K CBOEMY 37I0POBBIO M IPHPO/I-
HOMH cpejie;

YcrHBbli onpoc
31435181
KoncnekTsl mo Teme
31435181
KonTpoabsHubie padoTsl
Ne2-4

JlaGopaTopHble paGoThI
Ne2




OK 07

OK 07

YMeTs coOmoaaTh MpaBuiIa 3K0Jo-
THYECKH 11e1ec000pa3Horo rnosese-
HUS B OBITY M TPYJIOBOH A€SATEIb-
HOCTH B LIEJIIX COXPAHEHUsI CBOETO
3I0pOBbsI U OKpYXKaroIeil npupoI-
HOM Ccpefbl; YIUTBIBATh ONACHOCTD
BO3CUCTBHS HA )KUBbIE OPTaHU3MBI
OTIPEZICTICHHBIX BELIECTB, HOHIMAs
CMBICII [TOKa3aTeIsl IPEAETbHON
JOIYCTUMOH KOHIIEHTPAILUH;
OK07,TIK.1.3

CoOuroiaeT TpaBWia IKOJOTHYECKU
11eJIeCO00Pa3HOTO MOBEACHHS B OBITY H
TPYIOBOH JEATEIBHOCTH B LENSAX CO-
XpaHEHHs] CBOETO 3JI0POBBSI U OKpYKa-
IoLIed NMPUPOTHON Cpelbl; YYUTHIBAET
OMAaCHOCTh BO3JCHCTBUS Ha JKUBBIC
OpPTraHM3MBl OIPEZETICHHBIX BEIECTB,
MMOHMUMAs CMBICI TIOKa3aTeNs Ipeaeib-
HOM JOIMyCTUMOW KOHLEHTpALUU;

YcrHblii onpoc
9.2.1,9.2.29.23,9.2.4
IIpakTnyeckue padoTnl

Ne4-6

Keiic-3amanus, 8.1.

AHanu3 nyOIMYHOTO BBICTYILICHHS

VMeTh IpOTHO3UPOBATh, AHAIN3H-
POBATh M OLICHUBATH C MMO3ULIUIA
9KOJIOTHYECKOH 6e30MacHOCTH 1o~
CIIeICTBHS OBITOBOM U MPOU3BO/I-
CTBEHHOM JICATEIbHOCTH YEIOBEKA,
CBSI3aHHOH ¢ niepepaboTKON Be-
IIECTB; UCIIOIB30BATh TOIYICHHBIC
3HAHUSI A7l IPUHATHS TPAMOTHBIX
peLICHHH TPOOIeM B CHTYALHsX,
CBSI3QHHBIX C XUMHUCH;
OK07,TIK.1.3

Oco3HaeT OMAacCHOCTH BO3JECHCTBUSA Ha
JKMBBIE OPTraHM3Mbl  OIPEICICHHBIX
BEIIECTB, MMOHMMAs CMBICI ITOKa3aTems
MpeeNbHON JTOMYCTUMOM KOHIIEHTpA-
[[MH, U MOSICHSET HAa MPHMEPaxX CHOCO-
Obl yMEHBIICHUS W MPEIOTBPAIICHUS
X BPEIHOTO BO3AEHCTBUS Ha Opra-
HU3M 4Y€eJIOBEKa.

YcrHbli onpoc
9.2.1,9229.239.2.4
IIpakTnyeckue padoTnl
Ne4-6

JlaGopaTopHble padoThI
Ne6-8

YMeTb 0CO3HaBaTh OMACHOCTh BO3-
JICHCTBUS HA KHBBIE OPTraHU3MBbI
OIPENIENIEHHBIX BEIIECTB, IOHUMAs
CMBICII IOKA3aTeNs MpeJelbHON
JIOITyCTUMOMN KOHLIEHTPAIUH, U T10-
SCHSTh Ha TIPUMEPaXx CrocoObI
YMEHBIICHUS U IPEJOTBPALICHUS
UX BpEJHOI0 BO3JCICTBUS HA Opra-
HH3M 4YeNoBeKa.

OKO07, IIK.1.3

Oco3HaeT OMacHOCTb BO3JEHCTBUS HA
JKUBBIE  OPTraHU3MBl  OIpPEJEICHHBIX
BEIIECTB, MOHUMAsI CMBICI TOKa3aTels
HOpeJenbHON JOMYCTUMOH KOHIEHTpa-
LMY, U HOSICHIET Ha IpUMepax CIIOCO-
OBl YMCHBIICHMS MU IPEJOTBPAILLCHUS
UX BPEIHOIO BO3JEHCTBUSA Ha Opra-
HU3M YeNOoBEKa.

YcrHbli onpoc
9.2.1,9.229.239.2.4
IpakTnyeckue padoTnl
Ned-6

JlabopaTopHbie pa6oThI
Ne6-8
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