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1. IACIIOPT PABOYEW ITPOT'PAMMBI TUCIHUILIVHBI

CO0.02.02 «XumMus»
1.1. O6saacTh NpUMEHeHHsI TPOTPAMMBI

PabGouass mporpamMma JHUCHMIUIMHBI  SIBJISIETCS. 4acTbl0  IPOrpaMMbl  MOJATOTOBKH
CHELMAINCTOB CPEIHEro 3BEHA B  COOTBETCTBHMM C  (peepalbHBIM — TOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM CPETHEro MpOo(ecCHOHANBHOIO 00pa30BaHUS MO CHEIUAIBHOCTH
36.02.01 Berepunapusl.

[Tpuka3z Muntpyaa Poccun ot 12.10.2021 N 7121 "OO6 yTBepKaeHUN MPo(ecCHOHATEHOTO
crangapra "PaboTHuk B 001actu BerepuHapuu"”

[Tpuka3z Munnpocsemenus Poccun ot 23.11.2020 N 657 "OO6 yTBepx)aeHun ¢GeaepaaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA CPEIHETr0 MPOQecCHOHAIHLHOr0 00pa3oBaHus MO
crennainbHocty 36.02.01 Berepunapus"

1.2. MecTto Yy4eOHOH UCHUILUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CICHHAJIUCTOB CpedHero 3BCHa: JUCHUILIMHA OTHOCHUTCA K HpO(bI/IJIBHBIM JUCHUITIIMHaAM
00111€00pa30BaTEIILHON MOATOTOBKH.

1.3. Hean u 3ama4u y4eOHOM NMCHUILUIMHBI — TPeOOBAaHUS K pe3yJibTaTaM OCBOECHHS
yueOHOM TMCUMILITUHBI:

B pe3ynbTare ocBoeHMs Kypca "Xumus'" CTyAeHT JOJKHBI 3HATh:

1) cdopMuUpPOBaHHOCTH  MPEACTABICHHI: O  MaTepHaTbHOM  €IUHCTBE  MHPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUH NMPHUPOABI; O MECTE U 3HAUEHUHM XMMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJH B 00ECHEUEHHH YCTOMUMBOTO Pa3BUTHS YEJOBEUYECTBA: B PEUICHUU
npo0JieM 3KOJIOTUYECKOM, PHEPreTHUeCKON M MUIIeBOW Oe30MacHOCTH, B PAa3BUTHUU MEIULIUHBI,
CO3aHMHM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB DHEPrUH, B OOECIECYCHHH pPaIOHAIHHOTO
MPUPOIONOIB30BaHUs, B (JOPMUPOBAHUU MUPOBO33PEHUSI M OOLIEH KyJIbTyphl YelOBEKa, a TaKkKe
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

2) OCHOBOTOJIAraIONIMe MOHATHUS (IOMOTHUTEIBPHO K CHCTEME MOHATHI 0a30BOr0 YPOBHS) -
U30TONBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, T'MOpUIM3alMs aTOMHBIX OpOHUTajei,
xumuueckast cBs3b (" " m ", KpaTHBIE CBsI3M), MOJSIpHAs KOHIICHTpAIMs, CTPYKTypHas (opmyia,
uzoMepust (CTpyKTypHasi, TeoMeTpudeckasi (IUC-TPAaHC-U30MEpHsi), TUIBl XUMHUYECKUX PEaKIIHi
(roMo- M TeTeporeHHble, OOpaTUMbIE M HEOOpaTUMbIE), PAacCTBOPHI (MCTHHHBIC, IUCIIEPCHBIC
CUCTEMBI ), KPUCTAIOTUAPATHI, CTENIEHb AUCCOIUAIINH, HIEKTPOJIN3, KPEKHHT, pu()OPMHHT); TEOPHH
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIeKAllue B OCHOBE IOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHWUH, COBPEMEHHBIC MPEJCTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, MOJIEKYJISSPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O
MEXaHM3MaX XMUMHUYECKUX PEaKIui, TePMOJUHAMHUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHUHU, JUCIEPCHBIX CHUCTEMaX, (aKTOJIOTUYECKUE CBEIIEHUS O
CBOICTBax, COCTaBe, MOJYyYEeHUU M 0E30MaCHOM HCIOJIb30BAHUM BAXXHEHIIUX HEOPTaHWYECKUX U
OpraHMYECKHUX BEHIECTB B OBITY M MNPAKTUYECKOH MAEATEeIbHOCTH YeNoBeKa; OOLIMX HaydHBIX
MPHUHIIMIIAX XUMHYECKOTO MPOU3BOJCTBA (HA MpUMEpe MPOM3BOACTBA CEPHOUW KUCIOTHI, aMMHUAKa,
MeTaHoJIa, TepepaboTKh HEPTH).

B pesynbrare ocBoeHus Kypca "XuMusa'" CTyAEHT JOJKHBI yMeTh:

1) BBIABIATH XapaKTepHbIE MPU3HAKM M B3aWMOCBS3b HM3YyYCHHBIX MOHATHUN, MPUMEHSThH
COOTBETCTBYIOIIINE MOHSATHUS MIPH OMMKUCAHUU CTPOSHUS U CBOWCTB HEOPTaHMYECKUX U OPTaHUIECKUX
BEUIECTB M MX MPEBPALICHHUI; BBISABIATH B3aUMOCBSI3b XMUMHYECKHX 3HAHUW C TOHATHSIMH H
NPEJICTABICHUSIMA JPYTUX TPEIMETOB i 0Oojiee OCO3HAHHOTO TOHUMAaHUS U OOBSICHCHHS
CYIIHOCTH MAaTE€pPHAIbHOTO €IMHCTBA MHUPA; HCIOIb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS IS
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00BSICHEHUS ¥ IPOTHO3UPOBAHUS SBIICHUH, UMEIOIUX €CTECTBEHHOHAYYHYIO MIPUPOY;

2) UCHOJIb30BaTh HAUMEHOBAHMUS XUMHYECKHX COCIUHEHUH MEXIyHapOJHOTO COI03a
TEOPETUYECKOW W TPUKIATHOW XUMUU W TPUBUAIBHBIC HA3BaHMS BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJlacCaM OPraHWYeCKHUX M HEOPraHWYECKHX COEIMHEHUH; MCIOJb30BaTh XMMHUECKYIO
CUMBOIIMKY JJIsSI COCTaBIIEHUs (DOPMYJI HEOPraHMYECKHX BEIIECTB, MOJICKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpALIEHHBIX M CKEJETHBIX) (OpPMYJ OpPraHMYeCKUX BEIIECTB; COCTaBIATh
YpaBHEHUS XUMUYECKHUX PEAKINI 1 PACKPBIBATh UX CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii TMOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OallaHCca JTHX PEaKIMil; peakiuid HOHHOTO
oOMeHa IyTeM COCTaBIICHUS UX IMOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUN; peaKIHii THAPOIIN3a,
peakuii KOMIUIEKCOOOpa3oBaHUsl (HAa TpUMEpPEe THAPOKCOKOMIIEKCOB IIMHKA W aIFOMUHUSA);
MOATBEPXKIATh  XapaKTepHbIE  XMMHUYECKHE  CBOMCTBAa  BEIIECTB  COOTBETCTBYIOIIUMHU
9KCIIEPUMEHTAMH U 3allUCSAMU yPaBHEHUN XUMUYECKUX PEaKIuii;

3) kmaccupuIUpPOBaTh HEOPTAHUUECKUE U OPraHNYECKHUE BEIIECTBA U XUMHUYECKUE PEAKIUH,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUH IS KiIacCU(PUKAIIMKM U3ydaeMbIX XUMUYECKUX
00BEKTOB; XapaKTepU30BaTh COCTAaB W BAKHEHIIME CBOWCTBA BEIIECTB, MPUHAMICKANUX K
oTpezieNIeHHBIM KJIaccaM U TpyINaM COeIMHEHUH (MPOCThIe BEIIECTBA, OKCUABI, THIPOKCUIBL, COJIH;
YIIAEBOIOPOABI, MPOCThIE dPUPHI, CIUPTHI, (PEHOIBI, allbJETH/IbI, KETOHBI, KaPOOHOBBIC KUCIIOTHI,
CIIOHBIE APUPBI, )KUPBL, YTIEBOJIbI, AMUHbI, AMUHOKHUCIIOTHI, O€JIKH); IPUMEHSATh 3HAHUS O COCTaBe
U CBOHCTBaX BEMIECTB IS  OKCIEPUMEHTATBHOW TPOBEPKU THUIOTE3  OTHOCHTEIHHO
3aKOHOMEPHOCTEH MPOTEKaHHs] XUMUYECKUX pEaKIui M MPOTHO3WPOBAHUS BO3MOXKHOCTEH HX
OCYILIECTBIICHUS;

4)chopMHpOBAaHHOCT, YMEHHUH MOATBEPXKIATh Ha KOHKPETHBIX IMpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKHX COCAMHEHUW OT KpaTHOCTH W THIA
KoBaJIeHTHOH cBsi3u (" " 1 ""), B3aMMHOTO BIIMSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX; a TaKKe
OT 0COOEHHOCTEH peann3aiuu pa3InIHbIX MEXaHU3MOB MPOTCKAHUS PEaKIIHIA;

5) XapakTepu3oBaTh DJJEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30YXKICHHOM
COCTOSIHUM) UM HMOHOB XMMMUECKHX 371eMeHTOB 1 - 4 mepuonoB Ilepnmoguueckoi cucremsr [I.1.
MenpeneeBa U WX BaJCHTHBIE BO3MOXXHOCTH, HCHOJB3ys moHsATus "s", "p", "d-amekTponnsie"
opOUTaNH, YHEPTETUUECKUE YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX UMHU COECIMHEHHI 110 MepruoiaM U rpyImnam;

6)BlasieHHEe CHCTEMOM 3HAaHMM O METOJaX HAy4yHOro IIO3HAHUS SBJICHUW NPUPOJBI,
UCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKaXx M YMEHHUSMH NPHUMEHSTb ST 3HAaHUS IIpU
AKCIIEPUMEHTAIFHOM HCCIIEAOBAHNN BEIIECTB U JIJIS1 OOBSICHEHUSI XUMUYECKHX SIBICHUN, HMEIOIITUX
MECTO B IPUPOJI€ MPAKTUUECKOH JEATEeIbHOCTH YEeJIOBEKa U B IIOBCEHEBHOM KU3HU;

7) IPOBOJIUTH PACUETHI M0 XUMUIECKUM (POpMysIaM U ypaBHEHUSM XUMUYECKUX PEAKIUil ¢
WCIIONIb30BaHUEeM (PU3WYECKUX BeTWYMH (Macchl, OOBEMa Ta30B, KOJIMYECTBA BEIICCTBA),
XapaKTePU3YIOMINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYETHI 110 HAXOKICHUIO XUMUIECKOM
dbopMysIBl BEIIEeCTBa; pacdeThl Macchl (00beMa, KOJMYECTBA BEUIECTBA) MPOJYKTA PEAKIIUU, CCIIH
OJHO U3 HCXOJIHBIX BEIIECTB [JAaHO B BHUJIEC pacTBOpa C OIPEACICHHOM MacCOBOM JOJIeH
pPacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH), pacueThl MacCOBOW WIIH
00BEMHOM JTOJM BBIXOJA MPOAYKTA PEAKLMHU; pacueTsl TEIIoBOro 3¢ ¢exra peakiuii, 00beMHbBIX
OTHOIIIEHUH Ta30B;

8) mpOrHO3MPOBAaTh, AHATU3UPOBATH U OLIEHUBATDH C IMO3UINI 3KOJIOTHYECKON 0€301MacHOCTH
MOCJIC/ICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKA, CBI3AHHOU C MepepabOoTKOM
BEIIIECTB; MCIIOJIH30BATh IMOJYYCHHBIC 3HAHUS /Il TMPUHATHS TPAMOTHBIX PENICHUN mpodiieM B
CUTYallUsX, CBSI3aHHBIX C XUMUEH;

9)chopMUPOBAHHOCTh YMEHHUI CaMOCTOSITENILHO IJIAHUPOBATh U MPOBOJUTH XUMHYECKHIA
9KCIIEPUMEHT (MOJIy4YeHHEe M HU3Y4YE€HHE CBOWCTB HEOPraHMYECKHMX M OpPraHMYECKHUX BELIECTB,
KAueCTBCHHBIC PEaKIHH YIJIEBOJOPOJOB PAa3IMYHBIX KJIACCOB M KHUCIOPOJICOACPIKAIIUX
OpraHMYECKHUX  BEIIECTB, pELICHHE  OKCIEPUMEHTAIbHBIX  3aJad [0  pacrno3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOIEHHEM MpaBuil 0€30MacHOro oOpamlieHus ¢
BCIIECTBAMH H  JIaDOpaTOpPHBIM  000pyIOBaHHWEM, (OPMYJIMPOBATH IE€JIW  HCCICAOBAHMS,
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MPEIOCTABIIATh B pa3NuYHON (opMe pe3ynbTaThl HKCIEPUMEHTA, aHATH3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;

10) ocymiecTBIATH IEICHANPABICHHBIA MOUCK XHUMHUYECKON WH(GOpMAIMU B Pa3IUYHBIX
WCTOYHHMKAX (Hay4YHas M y4deOHO-Hay4Has JIMTeparypa, CPEACTBAa MAacCOBOW HHGOpPMAIMH, CETh
WHTepHeT U apyrue), KpUTHIECKH aHATTU3UPOBATh XUMUYECKYI0 HHPOPMAIIHIO, TIepepadaThiBaTh €€
Y UCITOJIb30BaTh B COOTBETCTBUU C TTOCTABICHHOW y4eOHOMW 3a/1auei;

11) oco3HaBaTh OMAaCHOCTh BO3JIEUCTBHS Ha >KMBBIE OPTaHU3MBbI OINPEIEICHHBIX BEILECTB,
MOHUMAsI CMBICTT TTOKa3aTeNs MPEACIbHON JTOMYCTUMOM KOHIIEHTPAIUH, U TMOSCHITh Ha MpUMepax
CrocoObl YMEHBIIIEHUS ¥ MPEAOTBPAILIEHHUS X BPEAHOTO BO3JCHCTBHUS Ha OpraHNU3M YeIIOBEKa.

2. CTPYKTYPA 1 COJAEPKAHUE JUCIUIIJIMHDbI

2.1.00beM y4eOHOM TUCHUILUIMHBI U BUAbI Y4eOHO# padoThI

O0BbEM YacoB

. Ounas popma
Bun yaeOHO# paboThI 06yq§)m€1 ’
2023, 2024 r.H.

MakcumanbHasi yueOHas Harpy3ka (Bcero) 100
Oos3arenbHas ayauTopHas yueOHasi Harpy3ka (Bcero) 68
B TOM YHUCJIE!
JIEKIINHU 34
IIPAKTUYECKHUE 3aHATHS 17
na0opaTOpHbIE 3aHATHUS 17

KYpPCOBBIE paOOTHI/ TPOCKTHI
CamocrosiTenpHas paboTa CTy/ieHTa (BCero)
B TOM YHCIIC

VHIMBUTYaJIbHBIN TPOEKT 32
Koncynpranuu/KorTpons

ITpomesxyTounas arrectanus B popme qudepeHInaIbHoro 3aueTa




2.2. TemaTnueckuii miiaH u cogepxanne gucunnanabl CO0.02.02 «Xumus»

HaumeHoBaHue
pa3aesioB u TeM

Conep:kaHue yueGHOro MaTepuaa, iabopaTopHbie PadoThl H MPAKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAS padoTa
odyJammmuxcs, KypcoBasi padora (IIPOEKT) (eciiu npedycmMompeHsi)

O0BeM yacoB
Ounas hopma
oOy4eHus,

YpoBenn
0CBOEHUS

1

2

2023, 2024 r.H.
3

4

Pazpen 1.

OcHOo6Hble 3aKOHbBL XUMUU

o

JeprkaHue yaeOHOoro (JICKIIMOHHOI0) MaTepraa

OCHOBHBIC MTOHSATHS XUMHUH. 3aKOH COXpaHCHHMA MacCChl BCIIICCTB

3axon ['ecca

CTpOGHI/Ie aToMa, ICPUOoJUICCKas CUCTCMa MeHueneeBa

TeopI/m SHCKTpOHHTquCKOﬁ JAucconranumn

OKHCIMTEIIbHO-BOCCTAHOBHUTEIILHBIC IIPOIECChI

T'unponms coneit

14

PAKTUYCCKUC 3aHATUA

Pemenne 3ajga4d «3aKoH COXpaHCHHs MAaCChbl BEILIECTB»

Perenne 3amau «CtpoeHue atoma, nepuogudeckas cucremMa MenzeseeBay

Pemenne 3amaq «Teopus JIEKTPOTUTHISCKON AUCCOMAITAN))

Pemenne 3aga4 «OKHUCIIUTENbHO-BOCCTAHOBUTEIILHBIE OpoIcCChI»

Pemenue 3anau « 'uaponus coseii»

JlaGoparopras paboTa — THIPOIN3 COJei

JlaboparopHas paboTa — OKMCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKITUU

Pemenne 3aJay « Brruuciaenne KOHICHTpAUMKU PaCTBOPOB»

cero

IS TN

Paznmen 2.

Heopzanuttecxaﬂ xumun

W N —

o

JepyKaHHe Y4eOHOro (JISKIIMOHHOT0) MaTtepuaja

XUMUS METAII0B

S N e - S B - P EN [ B | FSN [V S TOS [T T

XuMusi HEeMETallIOB

o]

IIpakTrueckue 3aHsATUs

1 [ CsoiicTBa s 21eMeHTOB

2 CBoOHCTBa p 2JIEMEHTOB

3 ‘ Cgoiictea d 37€MEHTOB

[NSJ1 S]]\

Bcero

W N —

Paznean 3.

Opzanuttecxa}l xXumun

Copeprxanue yueOHOro (JICKIIMOHHOTO) MaTepuaa

1 | Teopust byrneposa. HomeHkiatypa u u3oMepusi OpraHU4eCKUX COCAMHCHU I

2 | OCHOBHBIE KJIACCHl OPraHUYECKUX COETMHEHUIN

IIpakTraeckue 3aHATHS

1 [ Pemenue 3ama4 «HoMeHKIaTypa ¥ M30MEpHs OPraHHYECKUX COEAMHEHHUI»

2 HonyquI/Ie NnNpeACJIbHbBIX W HCHOPCACIbHBIX YIJICBOAOPOA0B

3 | CoiicTBa ciupTOB M KAPOOHOBBIX KHCIOT

Bcero

—
SLYLSISE

W N —

Pasnen 4.

Hauana xumuueckozo ananuza
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Conepxanue y4eOHOro(JIEKIIMOHHOT0) MaTepHaia

W N

1 | OcHOBHBIE TOHATHS AHATUTHYCCKON XHUMHUH 4

HpaKTI/I‘{eCKI/Ie 3aHATUA

1 | V3ydyeHne KaueCTBEHHBIX PEaKIMA OPraHNYECKHUX BEIIECTB 3

2 | V3ydyeHue KaueCTBEHHBIX pEeaKLMi HEOPraHMYECKUX BEILIECTB 3

Bceero 10
NunuBuayanbHbIN NpoeKT 32
[TpomexxyTounast arrectanus B hopme nuddhepeHImanbHOro 3a4eTa

100

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEeAYIOIIe 0003HAYCHMUS:

1. — 0O3HAKOMUTENBHBIN (Y3HaBaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOHCTB);

2. — penpoayKTUBHBIN (BBIIIOJHEHHE ACITEIBHOCTH IO 00pa3ily, MHCTPYKIIMH WIIN TIOJ] PyKOBOJICTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHIITOJTHEHHE JCATEIILHOCTH, pEIIeHUE MTPOOJIEMHBIX 3aj1aq).




3. YCIOBUAPEA/IMBALIUA JNCIHUAIIJINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePUAJIbHO-TEXHUYECKOMY 00ecredeHn 0
Peanuzanus yqeOHON AMCHUIUIMHBI TPEOYET HANUYMS KaOUHETOB:

- Yueonas ayautopusi Ne 101 pist npoBeneHusi yueOHBIX 3aHSATHN, BBITTOJIHEHHUS KYPCOBOTO
npoekta (paboThl), B TOM YHCJIE TPYNIOBBIX M WHIWBUIYATbHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJIS M MPOMEXYTOYHOW aTTECTAI[MH, OCHAIIICHHAs CTEIUATN3UPOBAaHHON Mebenbio (padoydee
MECTO MPETOAaBATENS, CTONbI, CTYNbs, ayJUTOPHAs JI0CKa).

Texnuyeckue cpencrtBa oOydeHHUsS: HAOOP JIEMOHCTPAIMOHHOTO OOOPYIOBaHUS - HOYTOYK
(mepeHoCHOll); crenuanTu3upoBaHHOe y4deOHOe 000pynOBaHME - BBITSDKHOW MIKad, ra3oBble
TOpEeJKU, CYMWIbHBIN mmKad, mkad 1 peakTHBOB W JIAOOPAaTOPHOM TOCYIBI, IEHTpHdyTa
(mepeHocHas), y4eOHO-HArJSAHBIE TOCOOMS O0ECIeYnBAIONINEe TEMAaTUYECKUE WILTIOCTPAILINH,
COOTBETCTBYIOIIHME Pa00YNM YIECOHBIM MMPOTPAMMaM - TAOJIUIIBI, TTAKATHI.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuer Ne4295 ot
28.11.2013 OO0 «tOxnas Codrepnas komnanus»; Office Standard 2007 JIunensust Ne 42563717
ot 03.08.2007 OPEN 62544085ZZE09 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBOOOHO pacmpocTpaHseMoe MpoINpueTapHoe MmporpaMMHoe obecrieuenue; Zoom Tapud
BbazoBeiii CBoboaHO pacnpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CBoGoaHO
pacmpocTpaHseMoe MpoIpueTapHoe IporpamMmMHoe oOecneuenue; Yandex Browser CBoGonHO
pacnpoctpansiemoe [10

-Yueonasi ayauropusi Ne 74 s mpoBefeHHS YY€OHBIX 3aHSITHH, BBITIOJHEHUS KYPCOBOTO
npoekta (paboThl), B TOM YHCJIE TPYNIOBBIX M WHIWBUIYaTbHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJIS M MPOMEXKYTOYHOW aTTECTAI[MH, OCHAIIICHHAs CTEIUATN3UPOBAaHHON Mebenbpio (padodee
MECTO MPETOAaBaTENs, CTONbI, CTYJbs, Ay TUTOPHAs JOCKa, MOMKa).

TexHuyeckue cpeacTtsa oOydeHHs: HA0Op JAEMOHCTPAlMOHHOTO OO0OpyAOBaHHS (ayaHo
cucTeMa, MPOEKUMOHHBIA SKpaH, MPOEKTOP, MEPCOHAIbHBI KOMIIBIOTED), Y4eOHO-HAIJISATHBIE
mocoOust 00ecIeuynBarOIINe TEMATHICCKUE HILTIOCTPAIIMN, COOTBETCTBYIONIHNE PAOOYNM YICOHBIM
nporpaMMaM - Trajgepesi HOpTpeToB (U3MKOB, My3ei (u3MUecKux NpHOOpPOB, BHUPTYaIbHas
naboparopusi GPU3HKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«tOxnas Codrepnas kommanusy; Office Standard 2013 Jlumensus Ne 64009631 ot 28.08.2014
OPEN 9401422477E1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB0OOHO pacmpocTpaHsemMoe TporpueTapHoe mporpammHoe obecreuenue; Google Chrome
CBobonno pacnpoctpansemoe I10, nmuensus freeware; Unreal Commander CsoGogHO
pacnpoctpansiemoe 10, muuensus freeware; Zoom Tapud bazossiit CBo60aHO pacnpocTpaHsieMoe
[10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe TPONPUETAPHOE
nporpamMHoe oOecnieuenne; Dr.Web oroop Ne PI'A12110020 ot 25.12.2023 mexny ®I'BOY
BO «Jlouckoit TAY» 1 OO0 «KKOMITAHUSA I'DHIAJIb®y; 7-zip CBOOOIHO pacmpoCTpaHsIeMOe
IT1O, GNU Lesser General Public License; Yandex Browser CBo6onHO pacnipoctpansiemoe [10

- Yueonas ayguropus Ne 235 [Tomemnienue aiis xpaHeHUs: U TPOQUIAKTHIECKOTO O0OCTY)KHBAHUS
yueOHOT0 000PYIOBAHMS.

YKOMIUIEKTOBAHO CHEIUATM3UPOBAHHON MeOenpto  (cTos, mmkadel, cehd) mms xpaHeHUs
obopymoBanuss (HOYTOYK (TIEPEHOCHOI), MPOEKTOp (MEePEHOCHOH), MPOEKIIMOHHBIN JKpaH
(TepeHOCHO#1)). ¥ TEXHUYECKUMHU CPEACTBAMU ISl €T0 O0CTY>KUBAHUSI.

Windows 10 Pro Jlunensust Ne66160039 ot 11.12.2015 OPEN 96166559ZZE1712 ot Microsoft
Volume Licensing Service Center; Office Standard 2016 Jlunenszust Ne 66241795 ot 28.12.2015
OPEN 96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice CBo6oaHO
pacmipoctpansemoe I10, munensus Apache License 2.0, LGPL; Adobe acrobat reader CBoGoaHO
pacnpocTpaHsieMoe IporpueTapHoe nporpaMmHoe odecrieuenne; Zoom Tapug bazossiit CBoO0AHO
pacmpoctpansemoe I10, ZoomVideoCommunications, Inc.; Skype CBoOogHO pacmpocTpaHseMoe
nponpueTapHoe nporpamMmmHoe obecreuenue; Yandex Browser CBoGogHO pacnpoctpansemoe 10;
Dr.Web Hdorosop Ne PI'A12110020 ot 25.12.2023 mexay ®PI'bOY BO «/lonckoit TAY» u OO0



«KOMITAHUA T'DHAAJIb®»; 7-zip CBoboaHo pacmpoctpansemoe 110, GNU Lesser General
Public License; Yandex Browser Cob6omno pacmpoctpansiemoe I[10; Jlabopatopus MMUC
«IInane» oroBop Ne 1944-23 or 26.10.2023 mexny ®I'BOY BO «/lonckoit 'TAY» u 00O
«JIaboparopuss MMHUCy.
- Yueonast aynuropus Ne 102 [Tomenienue 1t XpaHeHUS U MPOPUITAKTUIECKOTO 00CTYKUBaHUS
y4eOHOTO 00O0pyAOBaHHSA. YKOMIIEKTOBAHO CIEIMATM3UPOBAHHON MEOEIbI0 MJIsi  XpaHCHUS
000pyIOBaHUS U TEXHUYECKMMHU CPEICTBAMM ISl €ro OOCIY)KMBaHUS (CTOJIBI, MIKa(bl, BBHITSKKA,
Kamepa misi snekTpodopesa, mKad CymMIbHBINA, TepMoCTar, (OTOIIEKTPOKOJIOPUMETP, BECHI
TOPCHOHHBIE, IeHTpU(yra (Mayas U 00JbIIast) ,KATTIOPUMETD).

3.2. UudopmanuonHoe odecrniedeHne 00y4eHus

KounyecTBo HUcnoan3ye
IK3eMILISAPOB B | TCS MPH
Ne
o\ OcCHOBHbIE HCTOYHUKH ouodmoreke / H3Y4YeHHUH
CCHLIKA HA pa3nesioB
IbC
1 Xumus: 10-i knace: yrmyOn€HHbIN ypoBeHb : yueOHuk / B. | https://e.lanbook | 1-4
B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u np.] ; mox | .com/book/3348
penakmueit B. B. Jlyauna. — 10-e u3a., crep. — MockBa : | 92
[Ipoceemenue, 2023. — 446 c. — ISBN 978-5-09-107226-
6. — TexcT : 3MeKTpOHHBIN // JIaHb : 31eKTPOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/334892. — Pexum nocryma:
JUISl aBTOPU3. TIOJIb30BATENIEH.
2 Xummus : 11-#1 knacc : yrinyOn€HHbIH YPOBEHb : y4eOHUK / https://e.lanbook | 1-4
B. B. Epemun, H. E. Ky3bpmenko, A. A. JIpo3nos, B. B. .com/book/3608
Jlyaun. — 10-e u3g., crep. — Mocksa : [Ipocsemienue, 21
2023. — 478 c. — ISBN 978-5-09-107469-7. — Texkcr :
ANIEKTPOHHBIN // JIaHb : 2IeKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/360821. —
Pexxum noctyma: U1 aBTOpU3. II0JIb30BATEIICH.
3 brunos, JI. H. Xumus / JI. H. biunos, U. JI. [lepdunosa, | https://e.lanbook | 1-4
T. B. CokonoBa. — 3-¢ usn., crep. — Cankrt-IletepOypr : | .com/book/3339
Jlanb, 2023. — 260 c. — ISBN 978-5-507-47159-1. — | 74
TexcT : anexTpoHHsbI // JIaHb : 371eKTpOHHO-OMOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/333974. —
Pexxnm noctyna: 1 aBTOpU3. MOJIb30BaTEIICH
KosnuyecTBo HUcnoan3ye
o IK3eMILISAPOB B | TCS MPH
11\-11 JonmosiHUTEIbHbIE HCTOYHUKH Ouobmoreke / H3Y4YeHHH
CChLIKA HA pa3nesioB
IBC
1 [Ty3akoB, C. A. Xumus : 11-if xmacc : yrnyO6néussiit | https://e.lanbook | 1-4
ypoBess : yueOHuk / C. A. Ily3akos, H. B. Mamauna, B. | com/book/3345
A. IlonkoB. — 4-e u31., crep. — Mocksa : IIpocselienue, | g9

2022. — 320 c. — ISBN 978-5-09-088086-2. — TekcrT :
ANMeKTpoHHBIN //  JlaHb ANEKTPOHHO-OMOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/334592. —
PexxuM nocTyma: i aBTOpU3. I0JIb30BATEIICH.




2 broxun, U. B. Oprannueckast Xumusl : yrpaxxHeHus u 3agaun | https://biblioclub. | 3

: [12+] / Y. B. bioxun, H. Y. Bioxuna. — Mocksa ; Bepiun : | ru/index.php?pag

Hupext-Menaua, 2020. — 180 ¢. — Pexxum noctyna: mo e=book&id=6023

80

HOJAIIICKE. —

URL: https://biblioclub.ru/index.php?page=book&id=602380. —

ISBN 978-5-4499-1880-2. — TekcT : 371€KTPOHHBIH.
Ilepeyenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca Pe:xum ocryna

YHuBepcuterckas 6uOIMoTeKka OHIalH. DIeKTPOHHO-OMOIHOTeYHAs http:// biblioclub.ru/
cucreMa
W3narensctBo Jlanb. DneKTpoHHO-OMOIMOTEYHAS CHCTEMA https://e.lanbook.com/
Hayunas snektponnas 6ubauorexka eLIBRARY.RU http://elibrary.ru

KoMmnieKkT JTUIEH3HOHHOT0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 MPOrPAMMHOI0 o0ecreyeHust

Hepeqeﬂb JIMHEH3UOHHOI'0O IMTPOrpaMMHoOro odecneyeHus

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuet Ne4295 ot 28.11.2013 OO0 «tOxHast
CodreepHas kommanus», Office Standard 2007 Jlumemsus Ne 42563717 or 03.08.2007 OPEN 62544085ZZE09
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBoGomHO pacmpocTpaHsieMoe MpompreTapHOoe
nporpamMMmHoe obecnieduenue; Zoom Tapud bazoserii CBobomHO pacnpoctpansemoe 110, ZoomVideoCommunications,
Inc.; Skype CBoOOaHO pacmpocTpaHseMoe MPOoNpHeTapHOe MporpaMMmHoe obecnedenune; Yandex Browser CBoGomHO
pacnpoctpansemoe [10

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO «HOxHas
Codreepnast kommanusi»; Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7E1608 ot
Microsoft Volume Licensing Service Center;

Dr.Web Jlorosop Ne PI’A12110020 ot 25.12.2023 1. mexny ®TBOY BO «/lonckoit TAY» u OO0 «KOMITAHHM A
I'OHAAJIb®y; 7-zip CBobGoauo pacmpoctpansiemoe [10, GNU Lesser General Public License; Yandex Browser
CBoboaHO pacnpoctpansemoe [10

Windows 10 Pro JInuensua Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 or Microsoft Volume
Licensing Service Center; Office Standard 2016 Jlmmensus Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot
Microsoft Volume Licensing Service Center;  OpenOffice Crobomgno pacmpoctpansemoe 10, mumensus Apache
License 2.0, LGPL; Jlaboparopus MMUC «Ilnaner» JoroBop Ne 1944-23 ot 26.10.2023 r. wmexmxy ®I'BOY BO
«onckoit TAY» u OOO «Jlabopatopus MMHUC».

Ilepeuenb npodeccHOHATBHBIX 023 JAHHBIX

1.Caiit pupmer ACKOH. http://www.ascon.ru.

2.Metoaunyeckue Matepuaisl, pazmenieHHbie Ha caiite «KKOMITAC B oOpazoBanum» http://kompas-
edu.ru.

4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUITJIMHBI

KouTponb u oneHka pe3yabTaTOB OCBOCHMSI Y4eOHOH NHCHUUIUIMHBI OCYIIECTBISETCS
npernojiaBaTesieM B Ipolecce MPOBENCHHsS IMPAKTHUECKUX 3aHATHH W J1abOpaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BHIMOTHEHHS 00YJaIOIUMHUCS HHINBUAYAIbHbBIX 3a/IaHUH.

PesyabTaTsl 00y4eHHs | DopMbI U METOAI




(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

KOHTPOJISA ¥ OLIEeHKH
pe3yJabTaToB 00y4eHHusl

B pesynbrare 00y4eHus CTyI€HT JTOJKEH:

3HATb:

3aKOHOMEPHOCTSIX M TI03HABA€MOCTH SIBJICHUU TNPHUPOJBI, O MECTe H
3HAYCHWW XUMHH B CHCTEME €CTECTBCHHBIX HAayK M €€ pOJId B
00eCreYeHU YCTOWYHMBOTO pa3BUTUSl UEJIOBEYECTBA: B PELICHUU
po0JIEM IKOJIOTHYECKOM, IHEPTeTUYECKON M TUIIEBON 0€301MacHOCTH,
B Ppa3BUTUU MEAMLUHBI, CO3AAHUU HOBBIX MAaTEpPHAJOB, HOBBIX
HUCTOYHHUKOB SHEPIHUH, B obecriedYeHUn palMoHaAIEHOTO
IPUPOJIONIONIB30BaHNsA, B (OPMHUPOBAHUM MHUPOBO33pEHHS U 0OuIeH
KyJbTYphl 4YEJOBEKa, a TakKe HSKOJOIMYECKH OOOCHOBAaHHOIO
OTHOIIEHHMSI K CBOEMY 3/I0POBBIO M IPHPOJTHON CpPeEJIE;

[Tepuoanueckuii
YCTHBIN OTPOC.
Konnoksuym.

OCHOBOIOJIAralolue MOHATHUS (IOMOJIHUTENBHO K CHUCTEME MOHSATUI
0a30BOT0 ypOBHSI) - M30TOIbI, OCHOBHOE U BO30YXJIEHHOE COCTOSIHHUE
aToma, THOpHUAM3aIlis aTOMHBIX opOuTanei, xumudeckas cBs3b (" " u
""" KpaTHbIE CBSI3M), MOJISIpHAsl KOHIICHTpalUs, CTPYKTypHas ¢popmyia,
n3oMepus (CTPYKTypHas, TeoMeTpuueckas (IHC-TpaHC-U30MEepHs),
TUIBl XUMHYECKHX pEaKIHid (rOMO- U TeTepOreHHbIe, 0OpaTHMbIe U
HEeoOpaTUMbIe), pacTBOPHl (MCTHHHBIC, JHUCIIEPCHBIE CHCTEMBI),
KPUCTAJIOTHPAThI, CTENEHb IUCCOIUAINU, 3JEKTPOJIU3, KPEKUHT,
pudopmunr); TEOPHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAllMe B OCHOBE IOHUMAaHHUSA
NPUYUHHOCTA U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, COBPEMEHHBIE
NPECTaBICHUS O CTPOCHUHU BEIECTBA HA AaTOMHOM, MOJICKYJSIPHOM U
HAJMOJIEKYJISIPHOM  YpOBHSX; TNPEICTAaBIECHUS O  MEXaHU3Max
XUMHYECKHX  pEaKUud, TEePMOAMHAMUYECKUX M  KHHETHYECKUX
3aKOHOMEPHOCTSIX HUX NPOTEKaHWs, O XHWMHUYECKOM DPaBHOBECHUH,
JTUCTIEPCHBIX cHcTeMaX, (DaKTOJOTHYECKHE CBEJCHHS O CBOICTBaXx,
coCTaBe, TMOJYYEHHH U OE30MacCHOM HCIOJIb30BAaHUM BaKHEHIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY M MPAaKTHUUECKOM
NeSITeIbHOCTH YeNIOBEeKa; OOLIMX HAyYHBIX HMPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEpPE MPOU3BOICTBA CEPHOM KUCIOThI, aMMHAaKa,
METaHOJIa, epepaboTKH HEPTH).

[Tepuonnueckuii
YCTHBIH OIPOC.
Komnoksuym.

yMeTb:

BBISIBJIAITh  XAPAKTEPHbIE IPU3HAKM W B3aWMOCBSA3b M3YYEHHBIX
MOHSATUN, MPUMEHATH COOTBETCTBYIOLIME TOHATHUS MPH OMHCAHUU
CTPOEHHUSI U CBOWMCTB HEOPTAHMYECKUX M OPraHUYECKHX BEIIECTB U UX
NIPEBPAILCHN; BBISBIATh B3aUMOCBSI3b XMMHYECKHMX 3HAHUM C
NOHATUSMH U TPEACTABICHUSMH JpPYTrUX MpeIMETOB [uis Oosee
OCO3HAHHOTO TIOHMMaHUSl U OOBSICHEHMSI CYIIHOCTH MaTepHalIbHOTO
€AMHCTBA MMpA; UCIOJb30BaTh CUCTEMHBIE XMMHMUYECKHUE 3HAHMS IS
00BsICHEHUS " IIPOTHO3UPOBAHUS SIBIICHH, MMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

OueHka pe3yabpTaToB
MPAKTUYCCKHUX U
1ab0paTOPHBIX padoT.

HUCIIOJIB30BaTh HAMMEHOBAHN S XUMHNUYCCKUX COGI[I/IHGHI/Iﬁ
MEXKIYHapOAHOTO COI03a TEOPETUUECKON U MPUKIIAIHOW XUMUHU U
TPUBHAJIIBHBIC HA3BAHUW BCUICCTB, OTHOCAIIUXCA K NU3YYCHHBIM
KJIaccaM OpPraHU4YeCKUX U HEOPTaHUYECKUX COCTUHEHUN;
UCIIO0JIb30BAaTh XUMHYECKYIO CUMBOJIMKY Il COCTaBJICHUS POpMYyII
HEOPraHMYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILICHHBIX U CKEJICTHBIX) (POPMYII OPTaHUYECKUX

OneHka pe3ysnbTaToB
NPaKTHYECKUX U
n1a0opaTOpHBIX PadoT.




BEIL[ECTB; COCTABIATh YPABHEHUSI XUMUYECKHUX PEAKLUN U PACKPBIBATh
UX CYIIHOCTb: OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLuit;
peaxiii HOHHOTro 0OMEeHa IMyTeM COCTABIICHUS UX MOJIHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUI; PEAKIIUN THAPOIIN3a, PEaKIIHil
KOMILIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIUIEKCOB LIMHKA U
AITIOMHUHMUS); TOATBEPKAATh XapaKTepHble XMMHUECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMU 3KCIIEPUMEHTAMH U 3alUCIMU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

KJIaCCU(UIIUPOBATh HEOPraHUYECKWE U OpPraHMYECKHE BEIeCTBA U
XUMHUYECKHE pEaKIMH, CaMOCTOSATEIbHO BBHIOMpATh OCHOBAaHUS H
KpUTEpUU Ui KiIaccH(UKAIMM H3y4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapakTepu30BaTb COCTaB M  BAXKHEWINME CBOMCTBA  BEILIECTB,
NpUHAJISKAIINX K OMpPENelIeHHbIM KiaccaM M IpylrnaM COeIuHEHUN
(mpocThle BEIIECTBA, OKCHUIBI, THIPOKCUABI, COJH; YTIEBOJOPOIHI,
pocThie 3GUPHI, CIUPTHI, (PEHOBI, ATbACTH/IbI, KETOHBI, KAPOOHOBHIE
KHUCIIOTHI, CJIOKHBIC d(UPBL, )KUPBI, YTICBOIbI, AMUHBI, AMUHOKHUCIIOTHI,
OenkH); MPUMEHATh 3HAHUS O COCTaBe W CBOWCTBAaX BEILIECTB JUIS
AKCIIEPUMEHTAIbHON IIPOBEPKU TUIIOTES OTHOCHUTEJILHO
3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKUX peakuui u
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYHIECTBIICHHUS;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
1ab0paTOPHBIX padoT.

COPMHPOBAHHOCTh ~ YMEHMM  MNOATBEpXkJaTh HAa  KOHKPETHBIX
OpUMepax XapakTep 3aBUCHMOCTH PEAaKIMOHHOM  CIIOCOOHOCTH
OpPraHMYECKUX COCAMHEHHUN OT KPATHOCTH M THUIA KOBAJIEHTHOW CBA3U
(" " m""), B3aUMHOTO BIUSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJax;
a TaKkKe OT OCOOEHHOCTEH pealn3alud pa3IMYHBIX MEXaHU3MOB
IIPOTEKaHUs PEaKLIUM;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
1ab0paTOPHBIX padoT.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y)KICHHOM COCTOSTHUM ) U MOHOB XMMHUYECKUX 3JIeMEHTOB 1 - 4
nepuonoB [lepuoanueckoit cucremsl .. MenaeneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, UCTIONB3Ys mousTus "'s", "p", "d-
3JICKTPOHHBIE" OPOUTAIIH, SHEPTETHUCCKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUsI CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U

00pa3yeMbIX MU COEAMHEHHI 10 MEPUOoIaM U IpyIIIam;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
1ab0paTOPHBIX padoT.

BJIaJICHUE CUCTEMOM 3HAaHMUM O METOAAX HAYYHOI'O ITI03HAHUS SIBJIICHUN
IIPUPOJIBI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSAMH
IIPUMEHSTDH 3TU 3HAHMS IPU SKCIIEPUMEHTAIIBHOM UCCIIEI0BAHUMI
BEILECTB U U1 OOBSICHEHUS] XUMHUECKUX SBJICHUN, UMEIOLIUX MECTO B
IIPUPOJE IPAKTUYECKOHN ACSITEIBHOCTH YEI0BEKA U B IIOBCEHEBHOU
JKU3HU;

Onenka pe3ynbTaToB
PAaKTHYECKUX U
1a0opaTOpHBIX PadoT.

IIPOBOAMTDH PAcUEThl 0 XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BaHNEM (PU3NYECKUX BETUIHH
(Macchel, 00beMa ra3oB, KOJUYECTBA BEIIECTBA), XapaKTEPU3YIOIINX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOKICHHUIO
XUMUYECKOH (hOPMYJTbI BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITH OJHO U3 UCXOTHBIX
BEILIECTB JaHO B BUJE pacTBOpPA C ONMPEICICHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MIPUMECH );
pacydeTbl MacCOBOM UM 0OBEMHOMN J0JIH BBIXOJIA MPOYKTA PEaKIINH;
pacyeTsl TeraoBoro 3¢ ekra peakiuii, 00beMHBIX OTHOIIICHHUH Ta30B;

OueHka pe3yJabTaToB
MPAaKTUYCCKHUX U
1ab0paTOPHBIX padoT.




MIPOTHO3UPOBATH, AHATM3UPOBATH M OLICHUBATH C TIO3UITUI
9KOJIOTHYECKOI O€30IIaCHOCTH IIOCIIEACTBHA OBITOBOM U
MIPOU3BOACTBEHHOM ESITEILHOCTH YEJI0BEKA, CBA3AHHOM C
nepepaboTKOM BEIIECTB; UCIIOJIb30BATh MOJIYYCHHBIC 3HAHUS JIJIS
MPUHSATHS TPAMOTHBIX PEIICHUH POOJIEM B CUTYaIIHIX, CBSI3aHHBIX C
XUMHUEH;

OueHka pe3yabTaToB
MPAaKTUYICCKHUX U
ab0paTOPHBIX padoT.

c(OpPMUPOBAHHOCTh YMEHUU CaMOCTOSITENBHO IUJIAHUPOBATH U
NPOBOJUTh XHMHUYECKHH OKCIIEPUMEHT (TOJyYeHHE U H3y4YCHHE
CBOMICTB HCOPTraHNYCCKUX U OPraHUYCCKUX BCHICCTB, KAaYCCTBCHHBLIC
peaxImu YTJIEBOIOPOIOB pa3IMYHbBIX KJIaCCOB u
KHUCIIOPOJICOIePKALITUX OpPraHUYECKUX BEIIIECTB, pelieHue
IKCIEPUMEHTAIBHBIX 3a/1a4y TI0 PACIO3HABAHWIO HEOPTaHHMYECKUX H
OpPraHMYECKHUX BEIIECTB) C COONIOJEHUEM TIpaBUI OE30MMaCHOTO
oOparieHuss ¢ BemecTBaMHM M J1a0OpPaTOPHBIM  00OpPYIOBaHHUEM,
dbopMynTUpOBaTh €M HCCIEAOBAHUS, MPEAOCTABIATh B PA3TUIHON
dopMe pe3ynbTaThl IKCIEPUMEHTa, aHATU3UPOBATh M OLECHUBATH HX
JIOCTOBEPHOCTb;

Onenka pe3ynbTaToB
NPaKTHYECKUX U
1a0opaTOpHBIX PadoT.

OCYILIECTBIISATh IIE€JICHANIPABICHHBIN MOMCK XMMUYECKOH HWH(pOpMaIyu
B Pa3JIMYHBIX UCTOYHMKAX (Hay4yHas M y4eOHO-HAy4Has JTUTepaTypa,
cpencTBa MaccoBOM MH(pOpManuu, ceTh VHTepHET U JApyrue),
KPUTHYECKH AHATU3UPOBATH XUMHUYECKYIO uHpOpMAITHIO,
nepepadaTbIBaTh €€ U MCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHOU
yueOHOI 3a/1a4eii;

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
1ab0OpaTOPHBIX padoT.

OCO3HaBaTh OMACHOCThH BO3ACHCTBUSI HA KUBBIE OPTaHU3MBI
ONpEJIETICHHBIX BEILIECTB, TIOHUMAasl CMBICII MOKa3aTess IpeaeabHON
JOTTYCTUMON KOHIEHTPAIMH, U MOSICHATH Ha IPUMEPax CIOCOOBI
YMEHBIUIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOIO BO3ACHCTBUS Ha
OpraHU3M 4YeJIOBEKa.

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.

Hmozoewvtit Konmpo:

Jlugppepenyuposannsiii
3auem
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