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1. IACIIOPT PABOYEW ITPOT'PAMMBI TUCIHUILIVHBI

C0OO0.01.09 «Xumusn»

1.1. ObaacTh NpUMeHEHHUsI IPOrPAMMBI

PaGowass mporpaMMa IUCHMIUIMHBI  SIBISIETCS  YacThi0  MPOTPAMMBI  ITOATOTOBKH
CHELMATNCTOB CPEIHEro 3BEHA B  COOTBETCTBHMM C  (peepalbHBIM — TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CpPEIHET0 MPOo(ecCHOHANTBHOTO 00pa30BaHUs IO CIECIHUATBHOCTH
38.02.01 DOxonomuxa u Oyxearmepckuii yuem (no ompacisim), YTBEPKIEHHBIM IMPUKA30M
Munuctepcra npocsemenus Poccuiickoit ®deneparnun Ne 69 ot 05.02.2018.

1.2. MecTto Y4eOHOH UCHUILUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CIIenuaJIucToB CpeaHero 3B€HA: JUCHUIIIIMHA OTHOCHTCS K 63.30BI:IM JUCHUIIIIMHAM
00111€00pa30BaTEIILHON MOATOTOBKH.

1.3. Hean u 3a1a4u y4eOHOM IMCHUILUIMHBI — TPeOOBaHUS K pe3yJibTaTaM OCBOECHHS
Y4eOHOM TMCUMILIUHBI:

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

1) cdopMuUpPOBaHHOCTH  MPEACTABICHHWH: O  MaTepHalbHOM  €IUHCTBE  MHpA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBIICHUH NMPHUPOABI; O MECTE U 3HAUEHUHM XMMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJH B 00ECHEeUeHHH YCTOMUMBOTO Pa3BUTHS YEJIOBEUYECTBA: B PELICHUU
npo0JieM 3KOJIOTUYECKOM, PHEPreTHUecKON M MUIIeBOW Oe30MacHOCTH, B PAa3BUTHUU MEIULIUHBI,
CO3aHMHM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB DHEPrHH, B OOECIECYCHHH pPaIOHATHHOTO
PUPOIONIONIL30BaHUs, B (JOPMUPOBAHUU MUPOBO33PEHUSI M OOLIEH KyJIbTyphbl YelOBEKa, a TaKKe
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

2) OCHOBOTOJIAraIONIMEe MOHATHUS (AOMOTHUTEIBHO K CHCTEME MOHATHH 0a30BOT0 YPOBHS) -
U30TONBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, T'MOpUIHM3alMs aTOMHBIX OpOHUTaJei,
xumudeckast cBsi3b (" " m ", KpaTHBIE CBsI3M), MOJISIpHAs KOHIICHTpAIMs, CTPYKTypHas (hopmyia,
uzoMepust (CTpyKTypHasi, TeoMeTpudeckasi (IUC-TPaHC-U30MEpHsi), TUIBl XUMHUYECKUX DPEaKIIHi
(roM0- M TeTeporeHHble, OOpaTUMbIE M HEOOpaTUMbIE), PAacCTBOPHI (MCTHHHBIC, IUCIIEPCHBIC
CUCTEMBI ), KPUCTAIIOTUAPATHI, CTENIEHb AUCCOIUAIINH, YIEKTPOJIN3, KPEKHHT, pu()OPMHHT); TEOPHH
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIeKallue B OCHOBE IOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, COBPEMEHHBIC MPEICTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, MOJIEKYJISSPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX; TMpPEACTAaBICHUS O
MEXaHM3MaX XMUMHUYECKUX PEaKIui, TePMOJUHAMHUYECKHX M KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHUHU, NUCIEPCHBIX CHUCTEMaX, (aKTOJIOTUYECKUE CBEJIEHUS O
CBOICTBax, COCTaBe, MOMYyYEeHUU M 0E30MaCHOM HCIOJIb30BAHUM BAXKHEHIIUX HEOPTaHWYECKUX U
OpraHMYECKUX BEHIECTB B OBITY M MNPAKTUYECKOH MAEATEeIbHOCTH 4YeNoBeKa; OOLIMX HaydHBIX
MPHUHIIMIIAX XUMHYECKOTO MPOU3BOJCTBA (HA MpUMEpe MPOM3BOACTBA CEPHOUW KUCIOTHI, aMMHUAKa,
MeTaHoJIa, IepepaboTKH HEPTH).

B pesynbrare ocBoeHus Kypca "XuMusa" CTyAeHT JOJKHBI yMeTh:

1) BbISABJIATH XapPAaKTCPHBIC TIPU3HAKKW W B3aUMOCBA3bL H3YYCHHBIX HOHHTI/If/’I, IMPUMCHSTH
COOTBCTCTBYIOINUEC IMMOHATUA IIPHU OIIMCAHUN CTPOCHUA U CBOMCTB HCOPraHMYCCKHUX 1 OPraHu4YCCKUX BEINECTB
n ux HpeBpaHleHHﬁ; BBISBJISATH B3aMOCBSI3b XUMHUUYCCKUX 3HAHUM C TTOHATHSIMH B MMpEACTABIICHUAMU APYTHUX
npeaMETOB IJIs 0oJiee OCO3HAHHOI'O MOHUMAHHA U OOBSICHEHUS CYIIHOCTHU MAaTCpUaJIbHOI0 CAUHCTBA MHUPA,
HUCIIOJIB30BAaTh CUCTCMHBIC XUMHWUYCCKHUC 3HAHUA AJIA 00BsICHEHUS U IMPOrHO3UPOBaHUSA HBJ'ICHI/If/’I, UMCHOIINX
€CTECTBEHHOHAYYHYIO IPUPOLY;

2) HUCII0Jb30BaTh HAMUMCHOBAHHUA XUMHNYCCKHUX COCI[I/IHCHI/If/’I MCKAYHApOAHOTO COr03a TeOpCTI/I‘leCKOﬁ
n HpHKHaZ[HOﬁ XMMUHU W TPUBHUAJIBHBIC Ha3BaHWUA BCHICCTB, OTHOCANIUXCA K HU3YUYCHHBIM KiacCaM
OpPraHMYCCKUX U HCOPraHM4YCCKUX COCHHHCHHﬁ; HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY IJId COCTABJICHUSA
(hopMyJI HEOPraHMYECKHUX BEIIECTB, MOJECKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX W
CKCJ’ICTHBIX) (bOpMy'J'I OpPraHUYCCKUX BCUICCTB, COCTABJIATH YPABHCHUA XUMUUYCCKUX peaKL{I/If/’I " paCKpbIBaThb
HUX CYIIHOCTBb: OKHCIIUTCIbHO-BOCCTAHOBUTCIBHBIX peaKL{I/If/’I MOCPEACTBOM COCTABJICHUSA JSJICKTPOHHOT'O
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OayaHca 3TUX peaxIil; peaKIuii HOHHOro 0OMeHa ITyTeM COCTABIIEHUS MX TOJTHBIX U COKPAIICHHBIX HOHHBIX
YpaBHEHUH; peakiuii THAPOIU3a, peaKIuid KOMIUIEKcooOpa3oBaHHA (HA MpPHUMEpe THUAPOKCOKOMILIEKCOB
[UHKA U aJIOMUHUS); TOATBEPKIATh XapaKTEPHBIE XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYHOIIUMHU
AKCIICPUMEHTAMU ¥ 3aIHCIMHU YPABHCHUI XUMUYCCKUX PEAKITHIA;

3) kimaccu(UIMPOBaTh HEOPraHWMYECKHE M OPraHWYeCKHe BENIeCTBA W XUMHYECKHE PEaKIIWy,
CaMOCTOSITETIbHO BBIOMPATh OCHOBAHUS W KPHUTEPUU JUIA KIACCU(PHKAIUH HW3y4aeMbIX XUMHUYECKHX
00BEKTOB; XapaKTepU30BaTh COCTAB W Ba)KHEHINUE CBOWCTBA BEIICCTB, NMPUHAICKAIINX K ONPEIACICHHBIM
KJlaccaM M TpyINIaM COeAWHEHWi (TPOCThle BEIIeCTBA, OKCHABI, THAPOKCHABI, COJH; YTIEBOJOPOJIBL,
npocThie 3UPHI, CIUPTHI, (EHONBI, abJICTUIbl, KETOHBI, KAPOOHOBBIC KUCIOTHI, CIOKHBIC d(UPHI, KHUPHI,
YTICBOJbI, aMUHBI, AMUHOKHCIIOTHI, OCJIKHM); MPUMEHATh 3HAHUS O COCTABE W CBOWCTBAaX BEIICCTB IS
SKCIICPUMEHTAIBHON TIPOBEPKH THIIOTE3 OTHOCUTCIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peaxiuii ¥ MPOrHO3MPOBAHUS BO3MOKHOCTEH UX OCYIIIECTBICHUS;

4)chopMHPOBAHHOCTh YMEHUI MOATBEPKIATh HA KOHKPETHBIX MPHUMEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH OPraHNYECKUX COCAMHEHHUI OT KPATHOCTH M TUNA KoBaJleHTHOM cBsizu (" " u "),
B3aMMHOTO BIUSHHUS aTOMOB M TPYIIl aTOMOB B MOJEKyJiaX; a Takke OT OCOOCHHOCTEH peann3anuu
Pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEaKIINH;

5) XapaKkTepu30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30Y>KAECHHOM COCTOSHHH) H
MOHOB XHMMHYECKHX djeMeHToB 1 - 4 mepmomoB llepmommdueckoit cucremsl JI.J1. MennmeneeBa m ux
BaJICHTHBIC BO3MOYKHOCTH, HCIOJBL3ys moHstus "s", "p", "d-snaekTpoHHBIC" OpOMTAIM, 3HEPreTHUECKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XUMHYCCKHX 3JEMEHTOB U O0Pa3yeMbIX HMH
COCITMHEHMUI 10 MIEPHOAM U TPYIIIaM;

6)BNajieHMEe CHCTEeMOH 3HAHWH O METOJ/laX HAYYHOTO MMO3HAHUS SBJICHUNA MPUPOMABI, UCTIOIB3yEMbIX B
€CTECTBCHHBIX HAayKax M yMCHUSMHU TPUMEHATh STH 3HAHHUS TPH SKCIEPUMEHTAILHOM WCCIICOBAHUN
BEHICCTB W IS OOBSCHCHHS XUMHUYCCKUX SIBJICHUH, HMMEIONUX MECTO B TMPHUPOJE NPAKTUICCKOU
JIeSITeIbHOCTH YeJI0OBEKa U B TIOBCETHEBHON KH3HH;

7) TPOBOAWTH pacyeThl MO XUMHYECKHM (opMyrnaM ¥ ypaBHEHHSIM XHMHUYECKHX PEaKIUil C
UCTIOJb30BaHNEM (DM3MYSCKUX BEJIMYMH (Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIIIX
BEIICCTBA C KOJWYECTBEHHOW CTOPOHBI: pacdeThl MO HAXOXKIECHUID XHMUYECKOW (hOPMYIBI BEIICCTBA;
pacueTsl Macchl (00beMa, KOJIMYecTBa BEUIECTBA) MPOAYKTa PEaKIWH, €CITU OJHO M3 MCXOJHBIX BEUIECTB
JaHO B BHJE PacTBOpa C ONpENEICHHONH MaccOBOM J0Jel pacTBOPEHHOTO BELISCTBA WM JaHO B HU30BITKE
(MMeeT mpuMecH); pacyeThl MacCOBOM MITH OOBEMHOM JIOJIHM BBIXOA MPOYKTA PEAKIUH; PACYCThI TEILIOBOTO
3 dexra peakiuii, 00eMHBIX OTHOIICHHWHA T'a30B;

8) mpOorHO3WPOBaTh, AHATM3UPOBATH M OIICHUBATH C TIO3MITMH DKOJOTHYECKOW OE30MacHOCTH
MOCJIEACTBUSL OBITOBOW M MPOM3BOJICTBEHHON JCATEILHOCTH YEJIOBEKa, CBI3aHHOH ¢ MepepadOTKON BEIIECTB;
WCTIOJIB30BaTh MOJTYYECHHbIE 3HAHUS JUIS IPUHATHS TPAMOTHBIX pPElIeHUi MpobiieM B CHTyalHsax, CBI3aHHBIX
C XUMHEH;

9)chopMHUPOBaHHOCTh YMEHUH CAMOCTOSITEILHO IUIAHUPOBAaTh W TPOBOJUTH XHUMHYCCKUI
SKCIICPUMEHT (TIOJIyYCHUE W W3YYCHUE CBOWCTB HEOPraHUYECKHX M OPraHMYECKUX BEIICCTB, KAYCCTBCHHBIC
pEaxuy yrieBOAOPOIAOB PA3IMYHBIX KJIACCOB M KHCIOPOACOAEPIKAIINX OPTaHHYECKHUX BEIIECTB, PEIICHHE
JKCIICPUMEHTANBHBIX 33aJlad [0 pAaclo3HABAHHIO HEOPTaHWYECKUX H OpPraHWYECKUX BEIIECTB) C
cOOJFOICHHEM TpaBWJI OE€30TMacHOTO OOpaileHus C BeHIeCTBAMH M JIADOPATOPHBEIM 000pYyIOBaHHUEM,
(hopMynHpOBaTh IIENH HCCIEJOBAHUS, MPEIOCTABIATh B Pa3INMYHON (QopMe pe3ylbTaThl JKCIIEPUMEHTa,
aHAJIM3UPOBAThH U OLIEHUBATh UX TOCTOBEPHOCTD;

10) ocyIiecTBIATh IIeJICHANPABICHHBIN TOUCK XUMHUYECKON WH(pOPMAIIMH B PA3IMYHBIX HCTOYHUKAX
(HayuHast u yueOHO-Hay4YHasl JINTepaTypa, CPeJICTBA MacCOBOM HWH(popManuu, ceTh MHTepHET W Japyrue),
KPUTHYECKH AaHAIM3UPOBaTh XWMUYECKYyI0 HHGPOpPMALUIO, TMepepadaThiBaTh €€ W HCIONb30BaTh B
COOTBETCTBHH C TIOCTaBJIICHHOW y4eOHOH 3aauei;

11) oco3HaBaTh OMACHOCTh BO3JICUCTBUS Ha JKUBBIC OPraHU3MBbI OMPE/CIICHHBIX BEIESCTB, TIOHUMAs
CMBICTT TIOKa3aTeNnsl MpPENEeNbHON MOIMyCTHMON KOHIEHTPAIlMH, W TOSCHATh HA TPUMEPax CIIOCOOBI
YMCHBIIIEHUS U MPEIOTBPAIICHUS UX BPSIHOTO BO3ICHCTBYSI HA OPTaHU3M YCIIOBEKa.

1.4. PexomMeHayemMoe KOJIMYECTBO YacOB Ha OCBOEHHe NPOrpaMMbl Yy4eOHOH
AUCHUITHHBI:

MaKCUMalIbHOU y4eOHOW Harpy3ku oOyuatorierocs 68 yaca, B TOM YUCIIeE:

00s13aTeIbHON ayIUTOPHON yueOHOW Harpy3ku oOydatomierocs 68 Jaca;



2. CTPYKTYPA 1 COJAEPKAHUE JUCIUIIJIMHDbI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUABI Y4eOHO# padoThl

Bun yueGHOM paboThI

OO0beM 4yacos,
2023,2024 r.u

MakcumainbHast yueOHas Harpyska (Bcero) 68
Oos3arenbHas ayauTopHas yueOHasi Harpy3ka (Bcero) 68
B TOM YHUCJIE!

JICKIUU 34
IPaKTUYECKHUE 3aHATHS 17
71a00paTOPHBIE 3aHITHS 17
KYPCOBBIE paOOTHI/ TPOCKTHI

CamocrosTenbHas paboTa cTyeHTa (Bcero)

B TOM YHCIIE

WHAMBUYaJIbHbIM TPOEKT

Koncynwranuu/KorTpons

[TpomesxyTouHas arrectanus B popme Jud.3auer




2.2. TemaTnueckuii miiad u cogepxanne gucunnanubl CO0.02.01 «Xumus»

HaunmeHoBaHnue Coaep:xaHue yueOHOT0 MaTepuaJa, JJabopaTopHble pPadoThl M MPaKTHYECKHE 3aHITHS, CAMOCTOSITeIbHAs padoTa O0bem yacos, YpoBenn
pa3aesioB M TeM o0yyammuxcs, Kypcopasi padora (poeKT) (eciu npedycmompervl) 2023,2024 r.H. 0CBOEHHS
1 2 3 4
Paznen 1. OcHogHble 3aKOHbL XUMUU
Coneprxanue yaeOHOTOo (JEKIIMOHHOTO) MaTepraia
1 | OCHOBHBIC IOHITHS XUMUHU. 3aKOH COXPAHCHUS MaCChl BEIISCTB 1
2 | 3akoH I'ecca 2
3 | Crpoenue aToma, nepuoguueckas cucrema Menjeseena 14 3
4 | Teopwus DIEKTPOJIUTHICCKON TUCCONUAITAN
5 | OKHCIUTENbHO-BOCCTAHOBUTENILHBIC MPOIIECCHI
6 | I'unponus coneit
[IpakTHUeCKHE 3aHATHI
1 | Pemenue 3ama4 «3aK0H COXpaHEHHUsI MacChl BEIECTBY 2
2 | Pemenue 3amau «CTtpoeHHe aToMa, IEpUOAUYECKas cucteMa MeHieneeBay 2
3 | Pemenue 3ay1au «Teopust DJEKTPOJUTUYECKON TUCCOIUALIAN) 2
4  Pemenue 3a1a4 «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE POIECCHD» 2
5 | Pemenue 3anau «I'uapoaus comuei» 2
6 | JJabopaTtopHas paboTa — THIPOJIN3 COJicH 2
7 | JlabopatopHas paboTa — OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 2
8 | Pemenue 3ay1au « BriunciieHHe KOHIICHTPALIMKM PACTBOPOBY 2
Bcero 30
Paznen 2. Heopzanuueckasa xumusn
Copeprxanue yueOHOro (JICKIIMOHHOTO) MaTepualia 1
1 | XuMusi METAJIOB 2
2 | XuMus HEMETAJIOB 8 3
[IpakTHyeckue 3aHsATHS
1 | CaoiicTBa s 2IEMEHTOB 2
2  CBoHCTBa p 2JIEMEHTOB 2
3 | Csoiictpa d 21eMeHTOB 2
Bcero 14
Pa3nen 3. Opzanuyueckas Xumus 1
Coneprxanue yaeOHOTo (JEKIIMOHHOTO) MaTepraia 2
1 | Teopust byrneposa. HomeHkiaTypa u u3oMepusi OpraHU4eCKUX COCAMHCHUI 3
2 | OCHOBHBIE KJIACCHI OPTaHUIECKUX COCTMHEHUH 8
[IpakTHUeCcKHe 3aHATHI .
1 [ Pemenue 3ama4 «HoMeHKIaTypa ¥ M30MEpHs OPTaHHYECKUX COEIMHEHHUI» 2
2 TlomydyeHue MpeaenbHBIX M HENPEACTbHBIX YIIIEBOIOPOIOB 2
3 | CaoiicTBa ciupTOB M KApOOHOBBIX KMCIOT 2
Bcero 14
Pa3znen 4. Hauana xumuueckozo ananusza 1
Coneprxanue y1eOHOTO(JIEKIIMOHHOTO) MaTepHralia 2




1 | OcHOBHBIE TOHITHS AHATUTHYCCKON XUMHUH

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

1 | M3ydyeHne Ka4eCTBEHHBIX PEAKIMI OPraHMYECKUX BEIIECTB 3
2 | M3yueHue kaueCTBEHHbIX peaKlUil HEOPraHUUECKUX BEIIECTB 3
Bcero 10
Koncynsramun/Kontpons
[IpomexxyTounast arrectarus B popme aud 3auera
68

Jl71s XapaKTepUCTUKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepHalia UCIIONb3YIOTCS Cleaylole 0003HaYeHUS:

1. — 03HaKOMUTENNBHBIN (y3HABAaHUE paHEe N3YUYCHHBIX 00BEKTOB, CBOWCTB);

2. — penpoAyKTHUBHBIHN (BBIIOJIHEHUE ACITEILHOCTH IO 00pa3ily, MHCTPYKLUU WM MO/ PYKOBOACTBOM);

3. — IPOAYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITETILHOE BHITIOTHEHHUE JIEATEIIBHOCTH, PEIICHNEe IPOOJIEMHBIX 3a71a4).




3. YCIOBUAPEA/IMBALIUA JNCIHUAIIJINHBI

3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanuzarus yueOHOM TUCIMIUTMHBI TPEOYET HAIMYUS KAOMHETOB:

- JlaGopaTopuss aHamuTHYeckod xumMuM Ne 99 i mpoBeneHUs y4eOHBIX 3aHATHUH,
BBIMIOJTHEHHUSI KYpPCOBOTO TMpoeKkTa (paboTbl), B TOM 4HCIE TPYIIOBBIX U HHIWBUIYAJIbHBIX
KOHCYJIbTAIlMi,  TEKYyLIero  KOHTPOJII W TPOMEXKYTOYHOW  aTTeCTallud;  OCHAIIECHHAas
CIIeNUaTM3UPOBAaHHON MeOebpio (pabouee MeCTO MpenoAaBaTesi, CTOJbI, CTYJbs); TeXHUUYECKHE
cpeAcTBa OOYYEHHUs: CIEUUAIN3UPOBAHHOE yueOHOE 00OpyHOBaHME - BBITSHKHOM IIKag, ra3oBble
TOPENKH, CYIIWIBHBIA ImKad, Y4eOHO-HATJISIHBIE IOCOOMs, OOECIeUnBarOIINE TEMaTUYECKHE
WITIOCTPAIMH, COOTBETCTBYIOLIHE Pa0OYUM Y4eOHBIM MPOrpaMMam - TaOJIHIIbI, TUIAKAThI

- Yueonas ayauropusi Ne 101 nns mpoBeaeHHs y4eOHBIX 3aHSATHN, BBITTOJTHEHHUS KYPCOBOTO
npoekTa (paOoTbl), B TOM 4YHCIE TPYNIOBBIX W WHAMBUAYAIbHBIX KOHCYJIbTAIlUH, TEKYILEIro
KOHTPOJIS M MPOMEXYTOYHOW aTTECTAI[MH, OCHAIIICHHAs CTEIUATN3UPOBAaHHON Mebenbio (padoydee
MECTO MPETOAaBATENS, CTONbI, CTYNbs, ayJUTOPHAs JI0CKa).

Texaudeckue cpeacTBa oOydeHHS: HAOOpP JEMOHCTPAIIMOHHOTO OOOPYIOBaHUS - HOYTOYK
(mepeHoCcHOll); crenuanTu3upoBaHHOe y4deOHOe 000pynOBaHME - BBITSDKHON MIKad, ra3oBble
TOPEJIKH, CYHMIMIbHBINA ImKad, mkad JUIsi peakTUBOB M JIAODOPATOPHOW IMOCYABI, IEeHTpH]yTra
(mepeHocHas), y4eOHO-HArJsAIHbIE TOCOOMST O0eCTeunBarONIue TEMAaTUYECKHE WILTIOCTPAINH,
COOTBETCTBYIOIIHE pab0ounM Y4eOHBIM MPOTrpaMMaM - TaOJIUIIbI, TUIAKATHL.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuer Ne4295 ot
28.11.2013 OO0 «tOxnas Codrepnas komnanusi»; Office Standard 2007 Junensust Ne 42563717
ot 03.08.2007 OPEN 62544085Z7ZE09 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBOOOIHO pacmpocTpaHsieMoe MpOoNpUeTapHOe MporpaMmHoe obecrieuenue; Zoom Tapud
bazoswiii CBoGoaHO pacmpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CBobGomHO
pacmpocTpaHsieMoe TpoIpHeTapHOoe mporpaMMmHoe obecriedenue; Yandex Browser CBoGogHO
pacnpoctpansiemoe [10

- [lomenienue a1t XpaHEHUs. U MPOPUIAKTHUECKOTO 00CTY)KUBaHUs y4eOHOT0 000pyIOBaHUS
ayauropusi Ne 98; ocHaleHHOE CIENHAIM3UPOBAHHOW MEOENbI0 NJIsi XpaHEeHHs 00OpYHAOBaHUS;
TEXHUYECKUMU CPEJCTBAMU ISl €r0 00CITY)KUBaHUS (AUCTHIUIATOP, XOJIOAUIBHUK, BHITSDKHON 1IKa(,
ra3oBbI€ TOPEJIKH, MKad sl peaKTUBOB U J1a00paTOpHOI MoCyabl, KOHTYKTOMETp, pH-MeTp).

-YueOHasi aynutopuss Ne 74 nns npoBeneHUS Y4YEOHBIX 3aHSATHUN, BBINOJHEHHS KYpPCOBOTO
npoekta (pa®oThl), B TOM YHCJIE TPYNNOBBIX U HHIWBUIYaJbHBIX KOHCYJbTAIMi, TEKYILIETO
KOHTPOJISL M MPOMEXKYTOYHOH aTTECTalllu, OCHAIICHHAs CHEIHAIN3UPOBAaHHON Mebenbio (pabouee
MECTO IpenoaaBaTes, CTOJbl, CTYNbs, ayAUTOPHAs JOCKA, MOMKA).

Texnuueckue cpencTtsa oOydeHus: HAOOp JIEMOHCTPAIMOHHOTO 00OpyAOBaHUS (ayauo
CUCTEMa, MPOEKIHMOHHBIA 3KpaH, MPOEKTOp, MEPCOHAIbHBIN KOMIBIOTED), y4eOHO-HArIsAHbIE
nocobust o0ecreynBaroe TEeMaTHIECKUE MILTIOCTPAIIH, COOTBETCTBYIOIINE PA0OYNM YUeOHBIM
mporpaMmaM - Tajiepesi MOPTPETOB (U3UKOB, My3eil (u3nueckux mnpuOOpoB, BUPTyadbHas
nabopaTtopust pU3MKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«tOxnas Codrepnas kommnanus»; Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014
OPEN 940142247Z7E1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CBOOOIHO pacmpocTpaHseMoe mporpuerapHoe mnporpammaoe obecredenne; Google Chrome
CBobOogno pacnpoctpansiemoe 110, nunensust freeware; Unreal Commander CBoGomHO
pacnpoctpansiemoe 10, nuuensus freeware; Zoom Tapud bazossiit CBo60aHO pacnpocTpaHsieMoe
[10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe TPONpPUETaApHOE
nporpammHoe oOecrieuenne; Dr.Web orosop Ne PI'A12110020 ot 25.12.2023 mexny ®I'BOY
BO «Jlonckoit TAY» 1 OO0 «KOMITAHUSA I'DHAJIb®y; 7-zip CBOOOIHO pacnpoCTpaHsIeMOe
I1O, GNU Lesser General Public License; Yandex Browser CBo6onHO pacnipoctpansiemoe [10

- Yueonas aynuropusi Ne 235 [lomemenne st XpaHeHUS W TPODHIAKTHIECKOTO OOCTY)KUBAHHS
yueOHOT0 000PYIOBAHMS.



YKOMIIJIEKTOBAHO CHEIMAIM3UPOBAaHHON MeOenbio (cron, mKadel, cedd) Ui XpaHEHHS
obopynoBanus (HOyTOYK (TIEPEHOCHOM), TPOEKTOp (MEPEHOCHOI), TPOSKIIMOHHBIA JKpaH
(MIepeHOCHOi1)). TEXHUYECKUMU CPEACTBAMH IS €r0 00CITy>KUBAHHSL.

Windows 10 Pro Jlunensust Ne66160039 ot 11.12.2015 OPEN 96166559ZZE1712 ot Microsoft
Volume Licensing Service Center; Office Standard 2016 JIuuensus Ne 66241795 ot 28.12.2015
OPEN 96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice CBo6ogHO
pacnpoctpansiemoe 10, munensus Apache License 2.0, LGPL; Adobe acrobat reader CBo6oaHO
pacrpocTpaHseMoe MpornpreTapHoe mporpammHoe odecrieuenue; Zoom Tapud bazoseiit CBoO0 HO
pacnpoctpansiemoe 110, ZoomVideoCommunications, Inc.; Skype CBoGogHO pacnpoctpaHsemoe
npornpueTrapHoe nmporpaMMmuoe obecrieuenue; Yandex Browser CBob6ogHO pacnipoctpansemoe I10;
Dr.Web Jlorosop Ne PI'A12110020 ot 25.12.2023 mexny ®I'BOY BO «/lonckoit TAY» u OO0
«KOMITAHUSA T'DOHJAJIb®y; 7-zip CBoboano pacmpoctpansemoe 10, GNU Lesser General
Public License; Yandex Browser Cpobomno pacmpoctpansemoe I10; Jlabopatopus MMUC
«[Tnanb» HoroBop Ne 1944-23 ot 26.10.2023 mexny ®I'BOY BO «/louckoit 'AY» u OO0
«Jlabopatopus MMUCy.

3.2. UupopmannonHoe odecneyeHne 00y4eHus

KoanuectBo Hcnoan3yercs
Ne IK3eMILISPOB B NP U3y4YeHUH
OcCHOBHBIE HCTOYHUKH
nm\n oudauorexe / pa3nesioB
ceblika Ha JBC
1 Ia6puensu, O. C. Xumus: 10-i xmacc: 6a3o0Bsrii | https://e.lanbook.co | 1-4

ypoBeHb : yueOonuk / O. C. I'abpuensn, U. T'. | m/book/408671
Octpoymos, C. A. CnaakoB. — 6-¢ u3l., crep. —
Mockaa : [Ipocsemenne, 2024. — 128 ¢. — ISBN
978-5-09-112176-6. — TekcT : 3MEeKTPOHHBIN //
Jlanb : 37eKTpOHHO-OMOMMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/408671—
Pexxum noctymna: 1iisi aBTOpU3. MOJIb30BATEIICH.

brunos, JI. H. Xumus / JI. H. bnunos, WU. JI. | https://e.lanbook.co
[Tepdunora, T. B. CokomnoBa. — 3-e¢ u31., cTep. | m/book/333974
— Camnkrt-IlerepOypr : Jlanp, 2023. — 260 c. —

ISBN  978-5-507-47159-1. —  Tekcr
NIeKTpOHHBIH  //  Jlamp @  2JEKTPOHHO-
OoubaroTeyHast cucTema. — URL:
https://e.lanbook.com/book/333974— Pexum
JOCTYTA: JUIsl aBTOPU3. TIOJIH30BATEIICH.
KouaunvecTBo HUcnoab3yercs
Ne IK3eMILISAPOB B NPy U3yYeHUH
JlonoJHUTeIbHbIE HCTOYHUKH
m\n oudauoreke / pa3nesioB
ceblika Ha IBC
1 Kypun, A. A. Xumus: 10—11-e knaccs : 6a3oBbiii | https://e.lanbook.co | 1-4

ypoBeHb : yueOHuk / A. A. XKypun. — 3-e uzn., m/book/334589
crep. — Mockaa : [Ipocsemenue, 2022. — 175 c.
— ISBN 978-5-09-097512-4. — Texkcr :
AJICKTPOHHBIN // JIaHb : AIIEKTPOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/334589— Pexum
JOCTYIIA: JIsl aBTOPH3. TIOJIH30BATEINEH.




IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca Pexkum ocTyna
YHuBepcHuTeTCKass OMOIMOTEKA OHIAH. DIEKTPOHHO-OMOINOTETHAS http:// biblioclub.ru/
cCUCTEMa WWW
W3narensctBo Jlanb. DnekTpoHHO-OMOIMOTEYHAsI CHCTEMA https://e.lanbook.com/
Hayunas snexkrponnas 6ubmmoreka eLIBRARY.RU http://elibrary.ru

KoMmnieKkT JTUIEH3HOHHOT0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 MPOrPAMMHOI0 o0ecreyeHust

IlepeyeHb JULEH3MOHHOTO NPOTPAMMHOIO o0ecreYeHn sl

MS Windows 8 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuer Ned295 ot 28.11.2013 OOO «tO>xHas
Codreepnas xommnanusi»; OfficeStandard 2007 Jlunensus Ne 42563717 or 03.08.2007 OPEN 62544085ZZE0¢
MicrosoftVolumeLicensingServiceCenter,  Adobeacrobatreader =~ CBoOOAZHO  pacmpocTpaHseMOe  MPOIPUCTAPHO(
nporpammHoe obecrieuenne; Zoom Tapud bazosbiii CBobonHo pacmnpocrpansiemoe [10, ZoomVideoCommunications
Inc.; Skype CBoGomHO pacmpocTpaHsieMoe IpolpHeTapHoe NporpaMmHoe obecrnedenue;YandexBrowser CBo0OoH(
pacmpocTpaHseMoe I1d

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO «IOxHas
CodreepHas kommanus»; Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7ZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBoGomgHO pacmpocTpaHsieMoe MpompHueTapHOoe
nporpaMmmuoe obOecrieuenune; Google Chrome CpobGomno pacmpoctpansemoe [10, mumensus freeware; Unreal
Commander CobGomno pacopoctpansemoe [10, nmmensus freeware; Zoom Tapud basossiii  CBoOoaHO
pacnpoctpansiemoe [10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe MPONPHETAPHOES
nporpammHoe obecniedenue; Dr.Web [lorosop Ne PI'A 12130035 ot 13.12.2022 r. mexxny ®I'bOY BO «Jlonckoii
F'AY» u OO0 «KOMITAHUSA I'OHAAJIb®»; 7-zip CBobGoano pacupoctpansiemoe 110, GNU Lesser General Public
License; Yandex Browser CBo6oaHO pacnpoctpansemoe [10

Windows 10 Pro Jlmnemsust Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 ot Microsoft Volume
Licensing Service Center; Office Standard 2016 JIunensust Ne 66241795 or 28.12.2015 OPEN 96248131ZZE1712 or
Microsoft Volume Licensing Service Center; OpenOffice CBoboaHo pacnpoctpansemoe 10, nunensus Apache License
2.0, LGPL; Adobe acrobat reader CBoOOHO pacmpocTpaHseMOe MPOIPHETAPHOE MPOTrpaMMHOE obecrieueHue; Zoom
Tapud bazoseiii CBobGomgno pacmpocrpansiemoe I10, ZoomVideoCommunications, Inc.; Skype CsoGoano
pacrpocTpaHsieMoe NporpHueTapHoe nporpamMmmuoe obecrieuenune; Yandex Browser CBobonHo pacnpoctpansemoe [10;
Dr.Web JToroBop Ne PTA 12130035 ot 13.12.2022 r. mexay ®TBOY BO «Jlonckoit TAY» 1 OO0 «KOMITAHU A
I'DHAOAJIb®y; 7-zip CBoboano pacmpoctpansemoe I10, GNU Lesser General Public License; Yandex Browser
CBobonmno pacnpoctpansiemoe I10; Jlabopatopus MMUC «ITnansr» [lorosop Ne576-22 ot 11.11.2022 r. wmexmy
®OI'BOY BO «Jllouckoit TAY» 1 OO0 «Jlaboparopus MMHUCy.

Ilepeuenb npodeccHOHATBHBIX 023 JAHHBIX

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

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

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHHA
YYEBHOU JUCIIUIIJIMHbI

KoHTpons 1 omeHKa pe3yiabTaTOB OCBOEHHUS Y4YEeOHOW JHMCHUIUIMHBI OCYIIECTBISETCS
IpenojiaBaTeeM B Ipolecce MPOBENEHHS INPAKTHUECKUX 3aHATHM U J1abOpaToOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BHIIOJIHEHHS 00YyYaIOIIMMUCS MHIAMBUAYATBHBIX 3a1aHUH.

DopMbI U METOBI
KOHTPOJISl M OLleHKH
pe3yJbTaTOB 00yUeHUs

Pe3yabTarsl 00yyeHus
(oCBOECHHBIEC YMEHUS1, YCBOCHHbIE 3HAHUSA)

B pesynbrare 00y4eHus CTyIeHT JTOJKEH:




3HATb:

3aKOHOMEPHOCTSIX M TI03HABA€MOCTH SIBJICHUU TNPHUPOJBI, O MECTe H
3HAYCHWW XUMHH B CHCTEME €CTECTBCHHBIX HAayK M €€ pOJId B
00eCTeYeHU YCTOWYMBOTO pA3BUTHUSl UEJIOBEYECTBA: B PELICHUU
po0JIEM IKOJIOTHYECKOM, IHEPTeTUYECKON M TUIIEBON 0€30MMacHOCTH,
B Ppa3BUTUU MEAMLUHBI, CO3JAHUU HOBBIX MAaTEpPHalOB, HOBBIX
HUCTOYHHUKOB SHEPIHUH, B obecriedeHun parroHaIEHOTO
PUPOJIONIONIB30BaHNsA, B (OPMHUPOBAHUM MHUPOBO33pEHHS U 0OuIeH
KyJbTYyphl 4YeJIOBEKa, a TakKe DSKOJOTHMYECKH OOOCHOBaHHOTO
OTHOIIEHHSI K CBOEMY 310pPOBBIO M IPHPOJTHON CpPEIE;

[Tepuoanueckuii
YCTHBIN OIPOC.
Konnoksuym.

OCHOBOIOJIAralonue MOHATUS (IOMOJIHUTENBHO K CHUCTEME IMOHSATUI
0a30BOT0 ypOBHSI) - M30TOIbI, OCHOBHOE U BO30YXJIEHHOE COCTOSIHUE
aToma, THOpHUAM3allis aTOMHBIX opOuTanei, xumudeckas cBs3b (" " u
""" KpaTHbIE CBSI3M), MOJISIpHAsl KOHIICHTpAlLUs, CTPYKTypHas ¢popmyia,
n3oMepus (CTPYKTypHas, TeoMeTpuueckass (IHC-TpaHC-U30MEepHs),
TUIBl XUMHYECKHX pEaKIHid (rOMO- U TeTepOreHHbIe, 0OpaTHMbIe U
HEeoOpaTUMbIe), pacTBOPHl (MCTHHHBIC, JHUCIIEPCHBIE CHCTEMBI),
KPUCTAJIOTHAPATHI, CTENEHb IUCCOIUAINU, 3JEKTPOJIU3, KPEKUHT,
pudopmunr); TEOPHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAllde B OCHOBE IOHUMAaHHUSA
NPUYUHHOCTA U CHUCTEMHOCTH XUMHUYECKHUX SBJICHUH, COBPEMEHHBIE
NPECTaBICHUS O CTPOCHUHU BEIECTBA HA AaTOMHOM, MOJICKYJSIPHOM U
HAJMOJEKYJISIPHOM  YpPOBHSX; TMPEICTAaBIECHUS O  MEXaHU3Max
XUMHUYECKHX PEaKiud, TEPMOJAUHAMUYECKUX ¥  KHHETUYECKHX
3aKOHOMEPHOCTSIX HUX NPOTEKaHUs, O XHWMHUYECKOM pPaBHOBECHH,
JUCTIEPCHBIX CHUCTEMaX, (DaKTOJOTHYECKHUE CBEJCHUS O CBOMCTBax,
cocTaBe, MOJYYeHHMH U O€30MacHOM HCMOJIb30BAaHUM BaXKHEHIINX
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB B OBITY M MPAKTHUYECKOU
JESTEIbHOCTH YeIOBeKa; OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTrO
IPOM3BOJICTBA (HA MpUMeEpe MPOU3BOJCTBA CEPHOM KUCIOThI, aMMHAaKa,
METaHOJIa, TepepaboOTKH HEPTH).

[Tepuonnueckuii
YCTHBIH OIIpOC.
Komnoksuym.

yMeTb:

BBIBJIITh  XapaKTEPHBIC TPU3HAKK M B3aHMOCBS3b HM3YyYCHHBIX
MOHATUM, IHPUMEHATH COOTBETCTBYIOLIME IIOHATHS IIPU ONMCAHUHU
CTPOCHHS U CBOMCTB HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB U UX
[IPEBPAILCHN; BBIABIATH B3aUMOCBS3b XMMHYECKUX 3HAHUM C
HNOHATUSAMM U TPEACTaBICHUSAMH JpPYTruX MpeaMeToB [uid Oonee
OCO3HAHHOTO TMOHMUMAHUS M OOBSCHEHHS CYIIHOCTH MaTepHabHOTO
€AMHCTBA MHpPA; UCIOJIb30BaTh CUCTCMHBIC XMMHWUYECKHUE 3HAHMS IS
00BsICHEHUS 51 IIPOTHO3UPOBAHUS SIBJICHU, UMEIOIINX
€CTECTBCHHOHAYUYHYIO IPUPOLY;

OueHka pe3yabpTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.

HUCIIOJIB30BaTh HAMMEHOBAHHUSA XUMHNUYCCKUX COGI[I/IHGHI/Iﬁ
MEKTYHapOAHOTO COI03a TEOPETUUECKON U MPUKIIAIHOW XUMUHU U
TPUBHUAJIIBHBIC HA3BAHUW BCUICCTB, OTHOCAIIUXCA K NU3YYCHHBIM
KJIacCcaM OpPraHU4YeCKNX U HEOPTaHUYECKUX COCTUHEHUN;
UCIIO0JIb30BAaTh XUMHUUECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POpMyII
HEOPraHMYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILICHHBIX U CKEJIETHBIX) (POPMYII OPTaHUIECKUX
BEIIECTB; COCTABIIATh YPABHEHUSI XUMHUUECKHUX PEAKIHMI U pacKpbIBaTh
HUX CYIIHOCTb: OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLnit;
peaKuHﬁ HOHHOT'O O6M€Ha IMYTCM COCTABJICHUA UX NOJHBIX U

Onenka pe3ynbTaToB
MPaKTHYECKHUX U
1a00paTOpHBIX PadoT.




COKpAILICHHBIX HOHHBIX YPABHEHU; PEAKIIUN THAPOIIN3a, PEaKIIHil
KOMILIEKCO0Opa3oBaHus (Ha IpuMepe THAPOKCOKOMIUIEKCOB LIMHKA U
AIIOMHUHMUS); TOATBEPKAATh XapaKTepHble XMMUUECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMU 3KCIIEPUMEHTAMH U 3alUCIMHU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

KJIaCCU(UIIUPOBATh HEOPraHUYECKWE U OpPraHMYECKHE BEIIeCTBA U
XUMHUYECKHE pEaKIMH, CaMOCTOSATEIbHO BBHIOMpATh OCHOBAaHUS M
KpUTEpUU Uil KiIaccU(UKAIMK H3y4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapakTepu30BaTb COCTaB M  BAXKHEWINME CBOMCTBA  BEIIECTB,
NPUHAJISKAIINX K OMpPENelIeHHbIM KiaccaM M IpylrnaM COeIuHEHUN
(mpocThle BEIIECTBA, OKCHUIBI, THIPOKCUABI, COJH; YTIEBOJOPOIHI,
pocThie 3PUPHI, CIUPTHI, (HEHOBI, ATbACTH/IbI, KETOHBI, KAPOOHOBHIE
KHUCIIOTHI, CJIOKHBIC d(UPBL, )KUPBI, YTICBOIbI, AMUHBI, AMUHOKHUCIIOTHI,
OenkH); MPUMEHATh 3HAHUS O COCTaBe W CBOWMCTBAaX BEILIECTB JUIS
AKCIIEPUMEHTAIbHON IIPOBEPKU TUIIOTES OTHOCHUTEJILHO
3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKUX peakuui u
IPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYHIECTBIICHHUS;

OueHka pe3yabTaToB
MPAKTUYICCKHUX U
ab0paTOPHBIX padoT.

COPMHPOBAHHOCTh ~ YMEHMM  NOATBEpXkJaTh Ha  KOHKPETHBIX
OpUMepax XapakTep 3aBUCUMOCTH PEAaKIMOHHOM  CIIOCOOHOCTH
OpPraHMYECKHUX COCAMHEHHUN OT KPATHOCTH M TUIA KOBAJIEHTHOW CBA3U
(" " u""), B3aUMHOTO BIUSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJaXx;
a TaKkKe OT OCOOEHHOCTEH pealn3alud pa3IMYHBIX MEXaHU3MOB
IIPOTEKaHUs PEaKLIUM;

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
ab0paTOPHBIX padoT.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSTHUM ) U HOHOB XMMHUYECKUX 3JIeMEHTOB 1 - 4
nepuonoB [lepuoanueckoit cucremsl .. MenaeneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, UCTIONB3Ys moHsaTus "'s", "p", "d-
3JICKTPOHHBIE" OPOUTAIIH, SHEPTETHUCCKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U

00pa3yeMbIX MU COEAMHEHHI M0 MEePHUOoIaM U IpyIIIam;

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
J1ab0paTOPHBIX padoT.

BJIaJICHUE CUCTEMOM 3HAaHUM O METOAAX HAYYHOI'O ITI03HAHUS SIBJIICHUN
IIPUPOJIBI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSAMH
IIPUMEHSTDH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIIBHOM UCCIIEIOBAHUMI
BEILIECTB U U1 OOBSICHEHUS! XUMUUECKUX SBJICHUN, UMEIOLINX MECTO B
IIPUPOJE IPAKTUYECKOMN ACSATEIBHOCTH YEI0BEKA U B IIOBCEHEBHOU
KU3HU;

OneHka pe3ynbTaToB
NPaKTHYECKUX U
1a00paTOpHBIX PadoT.

IIPOBOAMTDH PAcUEThl 0 XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
XUMHUYECKHUX PEAKIINA ¢ UCTIONB30BaHNEM (PU3NYECKUX BETUIHH
(Macchel, 00beMa ra3oB, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThI IO HAXOKICHHUIO
XUMUYECKON (hOPMYJITBI BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITH OJHO U3 UCXOTHBIX
BEILIECTB JaHO B BUJE pacTBOpPA C ONMPEICICHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEIECTBA WM JAHO B U30BITKE (MMEET MIPUMECH);
pacydeThl MacCOBOM UM 0OBEMHOMN J0JIH BBIXOJIA MPOIYKTA PEaKIINH;
pacyeTsl TeraoBoro 3¢ ekTa peakiuii, 00beMHBIX OTHOIIICHHUH Ta30B;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
ab0paTOPHBIX padoT.

MIPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH C TIO3UITUI
9KOJIOTHYECKOI O€30IIaCHOCTH MOCIIEACTBHA OBITOBOM U
MPOU3BOACTBEHHOM ESTEILHOCTH YEJI0BEKA, CBA3AHHOM C
nepepaboTKON BEMIECTB; UCIIOJIB30BATh MOJIYYEHHBIC 3HAHUS JIJIS

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
1ab0paTOPHBIX padoT.




MPUHSATHS TPAMOTHBIX PEIICHUH POOIeM B CUTYaIIHIX, CBSI3aHHBIX C
XUMUEH;

c(OPMHUPOBAHHOCTh ~YMEHUU CaMOCTOSITENHHO IUJIAHHUPOBATH U
NPOBOJUTh XHMHUYECKHH OKCIIEPUMEHT (TOJyYeHHE W H3y4YCHHE
CBOMICTB HCOPTraHNYCCKUX U OPraHUYCCKUX BCHICCTB, KAaYCCTBCHHBLIC
peaxImu YTJIEBOIOPOIOB pa3IMYHbBIX KJIaCCOB u
KHUCIIOPOJICOIePKALITUX OpPraHUYECKUX BEIIECTB, pelnieHue
IKCIEPUMEHTAIBHBIX 3a/1a4 10 PACIO3HABAHWIO HEOPTaHWYECKUX H
OpPTaHMYECKHUX BEIIECTB) C COONIOJEHUEM TIpaBUI OE30MMaCHOTO
oOparieHuss ¢ BemecTBaMHM M J1a0OpPaTOpHBIM  00OpPYIOBaHHUEM,
dbopMynTUpOBaTh IENM HMCCIEAOBAHUS, MPEAOCTABIATh B PA3TUIHON
dopMe pe3ynbTaThl IKCIEPUMEHTa, aHAU3UPOBATh M OLCHUBATH HX
JIOCTOBEPHOCTb;

OneHnka pe3ynbTaToB
MNPaKTHYECKUX U
1a0opaTOpHBIX PadoT.

OCYILECTBIISATh IIEJICHAIIPABICHHBIN MOUCK XMMUYECKOH HWH(pOpMaIuu
B Pa3IMYHBIX UCTOYHHMKAX (Hay4yHas M y4eOHO-HAy4Has JTUTepaTypa,
cpencTBa MaccoBOM MH(pOpManuu, ceTh VHTepHET U JApyrue),
KPUTHYECKH AHATU3UPOBATH XUMHUYECKYIO uH(pOpMAITHIO,
nepepadaTbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOU
yueOHOI 3a/1a4eii;

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.

OCO3HaBaTh OMACHOCThH BO3ACHCTBUSI HA KUBbIE OPTaHU3MBI
ONpEJIETICHHBIX BEILIECTB, TIOHUMAasl CMBICII TTOKa3aTess IpeIeIbHON
JOTYCTUMON KOHIEHTPAIMH, U MOSICHATH Ha IPUMEPaxX CIIOCOOBI
YMEHBUIEHUS U MPEAOTBPALIECHUS UX BPEIHOIO BO3JACHCTBUS Ha
OpraHU3M 4YeJIOBEKa.

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
1abOpaTOPHBIX padoT.

Hmozoewvtit Konmpop:

Jlugppepenyuposannsiii
3auem
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