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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) cdopMuUpOBaHHOCTH  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, PHEPreTHUecKONM M MUIIeBOW Oe30MacHOCTH, B PAa3BUTHUU MEIULIUHBI,
CO3MaHMM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB DHEPrUH, B OOECIECYCHHH pPaIOHATHHOTO
PUPOIONIONIL30BaHUs, B (JOPMUPOBAHUU MUPOBO33PEHUSI M OOLIEH KyJIbTyphbl YelOBEKa, a TaKKe
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

2) OCHOBOTOJIAraIONIMEe MOHATHUS (AOMOTHUTEIBHO K CHCTEME MOHATHIH 0a30BOT0 YPOBHS) -
U30TOIBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, T'MOpUIM3alMs aTOMHBIX OpOHUTAaJeH,
xumuueckast cBs3b (" " m ", KpaTHBIE CBsI3M), MOJSIpHAsT KOHIICHTpAIMs, CTPYKTypHas (opmyia,
uzoMepust (CTpyKTypHasi, TeoMeTpudeckasi (IUC-TPAaHC-U30MEpHsi), TUIBl XUMHUYECKUX DPEaKIIHi
(roMo- M TeTeporeHHble, OOpaTUMbIE M HEOOpaTUMBbIE), PAacCTBOPHI (MCTHHHBIC, IUCIIEPCHBIC
CUCTEMBI), KPUCTAIOTUAPATHI, CTENIEHb AUCCOIUAIINH, HIEKTPOJIN3, KPEKHHT, pu()OPMHHT); TEOPHH
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIeKallue B OCHOBE IOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHWUH, COBpPEMEHHBIC MPEJCTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, MOJIEKYJISSPHOM M HaJIMOJIEKYJSIPHOM YPOBHSX; IPEACTaBICHUS O
MEXaHM3MaX XMUMHUYECKUX PEaKIuil, TePMOJUHAMHUYECKHX M KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHUHU, JUCIEPCHBIX CHUCTEMaX, (aKTOJIOTHYECKUE CBEJIEHUS O
CBOICTBax, COCTaBe, MOMYyYEeHUU M 0€30MaCHOM HCIOJIb30BAHUM BAXXHEHIIUX HEOPTaHWYECKUX U
OpraHMYECKHUX BEHIECTB B OBITY M MNPAKTUYECKOH MAEATEeIbHOCTH YeNoBeKa; OOLIMX HaydHBIX
MPHUHIIMIIAX XUMHYECKOTO MPOU3BOJCTBA (HA MpUMEpe MPOM3BOACTBA CEPHOUM KUCIOTHI, aMMHUAKa,
MeTaHoJIa, TepepaboTKu HEPTH).

B pesynbrare ocBoeHus Kypca "XuMusa'" CTyAEHT JOJIKHBI 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 IMOHUMAHHA U OOBSICHEHUS CYIIHOCTHU MAaTCpUaJIbHOIO0 CAUHCTBA MUPA,
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 XUMUHU W TPUBHUAJIBHBIC Ha3BaHWUA BCHICCTB, OTHOCANIUXCA K HU3YUYCHHBIM KjacCaM
OpPraHMYCCKUX U HCOPraHUM4YCCKUX COCHHHCHHﬁ; HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY IJId COCTABJICHUSA
(hopMyJl HEOpPraHMYECKHUX BEIIECTB, MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX U
CKCJ’ICTHBIX) (bOpMy'J'I OpraHUYCCKUX BCUICCTB; COCTABJIATH YPABHCHUA XUMUUCCKUX peaKL{I/If/’I " paCKpbIBaThb
HUX CYIIHOCTB: OKHCIIUTCIbHO-BOCCTAHOBUTCIBHBIX peaKL{I/If/’I MOCPEACTBOM COCTABJICHUSA SJICKTPOHHOTO
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OayaHca 3TUX peaKIil; peaKuii HOHHOro 0OMeHa ITyTeM COCTABIIEHHUS MX TOJTHBIX U COKPAIICHHBIX HOHHBIX
YpaBHEHUH; peakiuii THAPOIU3a, peaKIuid KOMIUIEKcooOpa3oBaHHA (HA MpPHUMEpe THUAPOKCOKOMILIEKCOB
[UHKA U aJIOMUHUS); TOATBEPKIATh XapaKTEPHBIE XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYHOIIUMHU
AKCIICPUMEHTAMU U 3aIUCAMHU YPABHCHUI XUMUYCCKUX PEAKITHIA;

3) kimaccu(UIMPOBaTh HEOPraHWMYECKHE M OPraHWYeCKHe BENIeCTBA W XUMHYECKHE PEaKIIWy,
CaMOCTOSITETIbHO BBIOMPATh OCHOBAHUS W KPHUTEPUU JUIA KIACCU(PHKAIUH HW3y4aeMbIX XUMHUYECKHX
00BEKTOB; XapaKTepHU30BaTh 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 COCAMHEHUI 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 O0Opa3yeMBbIX 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 HWCCIICOBAHUN
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 BEHIECTBA) MPOAYKTa PEaKIWH, €CIU OJHO M3 MCXOJHBIX BEUIECTB
JaHO B BHJE PacTBOpa C ONpEIEIeHHONH 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, AHATU3UPOBATH M OICHUBATH C TIO3MITMH DKOJIOTHYECKOW OE30MacHOCTH
MOCJIEACTBUSL OBITOBOW M MPOM3BOJICTBEHHON JCATEILHOCTH YEJIOBEKa, CBI3aHHOH ¢ MepepadOTKON BEIIECTB;
WCTIOJIB30BaTh MOJMYYCHHbBIE 3HAHUS JUIS IPUHATHS TPAMOTHBIX pPEIIeHUi MpobiieM B CHTyalHsax, CBI3aHHBIX
C XUMHEH;

9)chopMUPOBaHHOCTh YMEHUH CAMOCTOSITEBHO IUIAHUPOBAaTh W TPOBOJUTH XHUMHYCCKUI
SKCIICPUMEHT (TIOJIyYCHUE W W3YYCHUE CBOWCTB HEOPraHUYECKHX M OPraHMYECKUX BEIICCTB, KAYCCTBCHHBIC
peaxuy yrieBoAOPOIOB PA3IMYHBIX KJIACCOB M KHCIOPOACOAEPIKAIINX OPTaHHYECKHUX BEIIECTB, PEIICHHUE
JKCIICPUMEHTANBHBIX 3a/lad [0 paclo3HABAHHIO HEOPTaHWYECKUX ¢ OpPraHWYECKUX BEIIECTB) C
cOOJFOICHHEM TpaBWJI OE€30TMacHOTO OOpaileHus C BeHIeCTBAMH M JIADOPATOPHBEIM 000pYyIOBaHHUEM,
(hopMynHpOBaTh IIENH HCCIEAOBAHUS, MPEIOCTABIATh B Pa3IMYHON (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),
KPUTHYECKA AaHAIM3UPOBaTh XMMHYECKYyI0 HHGOpPMALUIO, TMepepadaThiBaTh €€ W KCIONb30BaTh 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. — 03HaKOMUTENNbHBIH (y3HABAaHUE paHEe N3YUYCHHBIX 00BEKTOB, CBOWCTB);

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

3. — IPOMYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITETILHOE BHITIOTHEHHUE JIEATEIIBHOCTH, PEIICHNE TIPOOJIEMHBIX 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.

2 Pymsutuc, I'. E. Xumus: 11-if knacc: 6a30BbIid https://e.lanbook.co | 1-4
ypoBeHs : yueOHuk / I'. E. Pynsutuc, @. T m/book/360830

®enpaman. — 10-e u3g., crep. — Mocksa :
[Ipocemenue, 2023. — 223 ¢. — ISBN 978-5-
09-108904-2. — TeKcT : 3neKTpoHHBIH // JIaHb :
3JIEKTPOHHO-O0MOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/360830— Pexum

AOCTYIIA: IJIs1 aBTOPU3. II0JIb30BaTeICH.

KoanuectBo Hcnoan3yercs
Ne IK3eMILISAPOB B NPH U3y4YeHUH
JlonoTHUTeIbHbIE HCTOYHUKH
m\n ondamnorexe / pa3nenoB
ceblika Ha IBC
1 Kypun, A. A. Xumus: 10-11-e knaccsl : 6a30BbIi | https://e.lanbook.co | 1-4

ypoBeHb : yueOHuk / A. A. XKypun. — 3-e uzn., m/book/334589
crep. — Mocksa : IIpocsemenue, 2022. — 175 c.
— ISBN 978-5-09-097512-4. — Texkcr :
3JIEKTPOHHBIH // JIaHb : 3IeKTpOHHO-

oubnuoreunas cucrtema. — URL:
https://e.lanbook.com/book/334589— Pexum




AOCTYIIA: IJIs1 aBTOPU3. II0JIb30BaTeICH.

2 I'abpuensH, O. C. Xumus: 11-# knacc: 6a30BbIi https://e.lanbook.co | 1-4
ypoBess : yue6nuk / O. C. ['abpuensn, U. T m/book/408668.
Octpoymos, C. A. CnagkoB. — 6-e u3f., crep. —
Mockaa : I[IpocBemienue, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — TeKcT : 27ACKTPOHHBII //
JlaHb : 3IeKTPOHHO-OMOINOTE Has cucTeMa. —
URL: https://e.Jlanbook.com/book/408668. —
Pexxum octyma: U1 aBTOpU3. II0JIb30BATEIICH.

Ilepeyenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumeHoBaHHe pecypca Pexum focryna
YHuBepcuTeTckas OuOIMoTeKa OHIaH. DIeKTPOHHO-OMOIMOTeYHAs http://www.biblioclub.ru/
cucTeMa
W3narensctBo JlaHb. DNEeKTPOHHO-OMOIMOTEUHAS CHCTEMA https://e.lanbook.com/
Hayunas snektponnas 6ubauoreka eLIBRARY.RU http://elibrary.ru

KomIieKT IMIeH3MO0HHOT0 U ¢BOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecIeYeHus1

IlepedyeHb JMIIEH3MOHHOT0 IPOTPAMMHOI0 o0ecnevYeHust

MS Windows 8 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuer Ned295 ot 28.11.2013 OO0 «OxHas
CodreepHas xommanwmsi»; OfficeStandard 2007 Jlumensuss Ne 42563717 ot 03.08.2007 OPEN 62544085ZZE0Y
MicrosoftVolumeLicensingServiceCenter;  Adobeacrobatreader  CBoOomHO — pacmpocTpaHseMoe  MPOTPUETAPHO(
nporpaMMmHoe obecrnieuenne; Zoom Tapud bazoBerii CBoGomHO pacmpoctpansemoe 10, ZoomVideoCommunications|
Inc.; Skype CBobGomHO pacmpocTpaHseMoe MpoNpueTapHOoe MporpaMMHoe obecrnedenue;Y andexBrowser CB0oOOTH(
pacmpocTpaHseMoe I1Q

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO «IOxHast
Codreepnast kommanusi»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014 OPEN 940142247Z7E1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBoOOJHO pacmpocTpaHsieMOe MPOMpUETaAPHOE
nporpamMmHoe obecrieduenune; Google Chrome Csoboxno pacrpoctpansemoe [10, nuuensust freeware; Unreal
Commander CobGomno pacopoctpansemoe [10, nmmensus freeware; Zoom Tapud basossiii  CBoOomHO
pacnpoctpansiemoe [10, ZoomVideoCommunications, Inc; Skype CBoGoaHO pacmpocTpaHseMoe MpOTIpPHUETAPHOE
nporpaMmuoe obecniedenue; Dr.Web Jlorosop Ne PT'A 12130035 ot 13.12.2022 r. mexny ®TBOY BO «JloHCcKoM
T'AY» u OO0 «KOMITAHUSA T'OHIAAJIb®y; 7-zip CBoboaHOo pacnpoctpansemoe I10, GNU Lesser General Public
License; Yandex Browser CBo6oaHo pacmnpocrpansemoe 110

Windows 10 Pro JInnensust 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 CBoboxno pacupoctpansemoe 110, muuen3us Apache License
2.0, LGPL; Adobe acrobat reader CBoOOJHO pacmpocTpaHsIeMoe NpOoNpHeTapHOe MporpaMMHOe obecrieuenne; Zoom
Tapud bazoBeii CpobomHo pacmpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CBoGomgHO
pacmpocTpaHseMoe TponpHueTapHoe mporpaMMHaoe obecniedenue; Yandex Browser CBobogHO pacnpoctpansemoe 110;
Dr.Web JToroBop Ne PTA 12130035 ot 13.12.2022 r. mexay ®T'BOY BO «Jlonckoit TAY» 1 OO0 «KOMITAHU A
I'OHAAJIb®y; 7-zip CBobGoano pacmpoctpansiemoe [10, GNU Lesser General Public License; Yandex Browser
CBobonno pacnpoctpansiemoe I10; Jlaboparopus MMUC «Ilnans» Jlorosop Ne576-22 ot 11.11.2022 r.  wmexny
OT'BOY BO «lonckoit TAY» u OO0 «Jlaboparopus MMUC».

Ilepedyennb npodeccuoHAIBLHBIX 023 TaAHHBIX

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

2.Meronuyeckue Marepuaisl, pazmenieHabie Ha caiite «KKOMITAC B o6pa3zoBanum» http://kompas-
edu.ru.




4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUITJIMHbI

KoHTpons u oIeHKa pe3yibTaTOB OCBOEHHUS Y4YEOHOW JUCHUIUIMHBI OCYIIECTBISETCS
IpenojiaBaTesieM B Ipolecce MPOBENEHHS MNPAKTHUECKUX 3aHATHM M J1abOpaToOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBHIIOJIHEHHS 00YyUaIOIMMUCS MHIMBUAYATBHBIX 3a1aHUH.

DopMbI U METOBI
KOHTPOJISl M OLIeHKH
pe3yJbTATOB 00yUeHUs

PesyabTaTsl 00yyeHHs
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

B pe3ynbrate 00yueHus CTYACHT JOJKEH:

3HaATb:

3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHHI MNpUpobl; 0 mecte U | [lepumoandeckuii
3HQUCHUM XHMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ pOJM B | YCTHBIH OIpoc.
o0ecrie4eHn YCTOMYMBOTO pa3BUTHSA deloBedecTBa: B pemieHuu | KommokBuym.
po0JIeM PKOJIIOTUYECKOM, SJHEPTETUIECKON U MUIIEBON 0€30MacHOCTH,
B Pa3BUTUM MEIULMHBL, CO3JaHUH HOBBIX MATE€pUAJIOB, HOBBIX
HMCTOYHHKOB SHEPTUH, B obecnieueHnH paloOHATIBLHOTO
MPUPOIONIONB30BaHMs, B (POPMHUPOBAHUM MHUPOBO33PEHUS W OOIIEH
KYJIBTYPbl 4YelOBEKa, a TaKXKe DJKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U PUPOJIHOM CpeJIE;

OCHOBOTIOJIATAONINE TOHSTHS (IOMOJIHUTENBHO K cucTeMe MoHATui | [lepuommaeckuii
0a30BOTO YPOBHS) - M30TOIBI, OCHOBHOE M BO30YXKJIEHHOE COCTOSIHHE | YCTHBINA OIPOC.
aToMa, THOpHUAM3aIKs aTOMHBIX opOutaneii, xumuueckas cBs3b (" " u | KommokBuym.
"" KpaTHBIE CBS3M), MOJIIpHAs KOHIIEHTpAIUs, CTPYKTypHas Gopmyna,
u3oMepust (CTpyKTypHas, TIeomeTpudeckas (LHMC-TpaHC-U30MEPHUs),
TUTBl XUMHUYECKUX PEaKIuil (ToMo- U TeTeporeHHble, oOpaTUMble U
HEOOpaTUMbIE), pacTBOpPHl (MCTHHHBIE, JHUCIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHL, CTENEHb TUCCOLUAIUU, D3JCKTPOIU3, KPEKUHT,
pudopMuUHr); TEOPUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKUE 3HAHUS, JieKallueé B OCHOBE IOHUMaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM, COBPEMEHHBIE
MPEJICTaBICHUS] O CTPOCHUU BELIecTBa Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX;  MPEJICTaBICHUS O  MEXaHH3Max
XUMHYECKHX peakuuid, TEepMOJUHAMUYECKUX M  KHHETHYECKHX
3aKOHOMEPHOCTAX MX [MPOTEKaHUsS, O XUMHUYECKOM DPaBHOBECHUHU,
JTUCTEPCHBIX cUcTeMaX, (DaKTOJOTHYECKHE CBEJCHHS O CBOICTBaXx,
cocTaBe, MOJYYCHHH W O€30MacHOM WCIOJIh30BAaHUM BAKHEHIIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U MPAaKTHUUECKOM
JESTEIbHOCTH YeIOBeKa; OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTrO
MPOU3BOICTBA (HA IPUMEPE MPOU3BOJICTBA CEPHOM KUCIOThI, aAMMHAKA,
METaHOJIa, TepepabOTKH HEPTH).

yMeThb:

BBIBJISITH  XapaKTEpHbIE TPU3HAKM UM B3aUMOCBS3b M3yueHHBIX | OIeHKa pe3yiIbTaToB
MNOHATHH, INPUMEHATh COOTBETCTBYIOIIUE IIOHATHA IIPH OINHMCAHUU | IPAKTUYECKUX U

CTPOCHUS M CBOMCTB HEOPraHMUYECKUX M OPraHMYECKHX BEILECTB U MX | JJADOpPaTOPHBIX paboT.
IIPEBPALICHUM; BBIABIIATE B3aUMOCBS3b XMMHMYECKHX 3HAaHUU C
NOHATUSMH U TIPEACTABICHUSMH JPYTrUX MpPeIMETOB [uid Ooee
OCO3HAHHOTO TMOHMUMAHUS M OOBSCHEHHS CYIIHOCTH MaTepHabHOTO
€IUHCTBA MHPA; MCIOJIb30BATh CUCTEMHBIE XMMHYECKUE 3HAHUA IS




00BsICHEHUS u MPOrHO3UPOBAHUS SIBIICHUH,

€CTECTBEHHOHAYYHYIO IIPUPOAY;

AMEIOIINX

MCII0JIb30BaTh HAUMEHOBAHMS XUMHUECKUX COSIUHEHUN
MEXKIYHapOAHOTO COI03a TEOPETUUECKON U MPUKIIAIHOW XUMUHU U
TPUBUAJIbHBIE HA3BaHUS BEUIECTB, OTHOCAILUXCS K U3YUYEHHBIM
KJIacCaM OpPraHUYECKUX U HEOPTraHUYECKUX COCANHEHUM;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIIUKY JIJISi COCTABICHUS POPMYIT
HEOPraHWYECKHUX BEIIECTB, MOJIIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALIEHHBIX M CKEIIETHBIX) POPMYIT OpraHuIeCKUX
BEIL[ECTB; COCTABIATh YPABHEHUSI XUMUYECKHUX PEAKLUN U PACKPBIBATh
UX CYUIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLuit;
peakuuii HFOHHOTO OOMEHA ITYyTEM COCTABJICHHSI UX TIOJTHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUI; PEAKIIUN THAPOIN3a, PEaKIIHil
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepPe THIPOKCOKOMIUICKCOB IIMHKA U
AITIOMHUHMUS); TOATBEPKAATh XapaKTepHble XMMUUECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIMMHU SKCIIEPUMEHTAMU U 3aMUCIMHU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

Onenka pe3ynbTaToB
NPAaKTHYECKUX U
n1a0opaTOpHBIX PadoT.

KJIaCCU(UIIMPOBATh HEOPraHUYECKWE U OpPraHHYECKHUEe BEIIeCTBA U
XUMHUYECKHE pEaKIMH, CaMOCTOSATEIbHO BBHIOMpATh OCHOBAaHUS H
KpUTEpUU Uil KiIaccU(UKAIMK H3y4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapakTepu30BaTb COCTaB M  BAXKHEWINIME CBOMCTBA  BEILECTB,
NPUHAJISKAIINX K OMpEIelIeHHbIM KiaccaM M IpylrnaM COeIuHEHUN
(mpocThle BEIIECTBA, OKCHUIBI, THIPOKCUABI, COJH; YTIEBOJOPOIHI,
pocThie 3PUPHI, CIUPTHI, (HEHOBI, ATbACTH/IbI, KETOHBI, KAPOOHOBHIE
KHUCIIOTHI, CJIOKHBIC A(UPBL, )KUPBI, YTICBOIbI, AMUHBI, AMUHOKHUCIIOTHI,
OeNkH); MPUMEHATh 3HAHUS O COCTaBe W CBOWMCTBAaX BEILIECTB JUIS
AKCIIEPUMEHTAIbHON IIPOBEPKU TUIIOTES OTHOCHUTEJIBLHO
3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKUX peakuui u
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS;

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
Jab0paTOPHBIX padoT.

COPMHPOBAHHOCTh ~ YMEHMM  MOATBEpXkJaTh Ha  KOHKPETHBIX
OpUMepax XapakTep 3aBUCHMOCTH PEAKIMOHHOM  CIIOCOOHOCTH
OpPraHMYECKHUX COCAVHEHHUN OT KPATHOCTH M TUIA KOBAJIEHTHOW CBA3U
(" " u""), B3aUMHOTO BIUSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJaXx;
a TaKkKe OT OCOOEHHOCTEH pealn3aluy pa3IMYHBIX MEXaHU3MOB
IIPOTEKaHUs PEaKLINM;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
71ab0paTOPHBIX padoT.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSHUH) U MOHOB XMMHUYECKUX 3JIeMEHTOB 1 - 4
nepuonoB [lepuoanueckoit cucremsl .. MenaeneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, UCTIONB3Ys mousaTus "'s", "p", "d-
3JICKTPOHHBIE" OPOUTAIIH, SHEPTETHUECKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUsI CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U

00pa3yeMbIX MU COEAMHEHHI M0 MEPUOoIaM U IpyIIIam;

OueHka pe3yJabTaToB
MPAaKTUYCCKHUX U
ab0paTOPHBIX padoT.

BJIaJICHUE CUCTEMOW 3HAHUHM O METOAAX HAyYHOI'O MO3HAHUS SIBJICHUN
MPUPO/BI, UCIOJB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUSIMU
MIPUMEHSATD 3TH 3HAHHS IIPU HKCIEPUMEHTAIBHOM UCCIEA0BAHUHI
BEISCTB U JJ11 OOBICHEHUS XUMHUYECKUX SIBJICHUM, HIMEIOIIAX MECTO B
MIPUPOJAE MPAKTUUECKOM AEATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOMN
JKU3HH,

Onenka pe3ysnbTaToB
NPaKTHYECKUX U
1a00paTOpHBIX PadoT.




IIPOBOAMTDH PAcUeThl N0 XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BaHNEM (PU3NYECKUX BETUIHH
(Macchl, 00beMa ra3oB, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOKICHHUIO
XUMUYECKON (hOPMYJTbI BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIH, €CITH OHO U3 UCXOTHBIX
BEILIECTB JaHO B BUJE pACTBOpPA C ONMPEICICHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MIPUMECH );
pacydeTsl MacCOBOM UM OOBEMHOMN J0JIH BBIXOJIA MPOIYKTA PEaKIINH;
pacyeTsl TeraoBoro 3¢ ekra peakiuii, 00beMHBIX OTHOIIICHHUH Ta30B;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.

MPOTHO3UPOBATh, AHATM3UPOBATh U OLIEHUBATH C TO3ULIUN
3KOJIOTMYECKOI 0€30IIaCHOCTH IOCIIEACTBUS OBITOBOM U
MIPOU3BOACTBEHHOM ESITENBHOCTH YEJI0BEKA, CBA3aHHOMU C
nepepadoTKOM BEUIECTB; UCTIOIL30BATh MOJyUYECHHBIE 3HAHUS JIJIsI
MPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C
XHUMHEH;

Onenka pe3yinbTaToB
MPAaKTHYECKUX U
n1a0opaTOpHBIX PadoT.

c(OPMHPOBAHHOCTh ~YMEHUH  CaMOCTOSITEIbHO IUIAHUPOBATh U
NPOBOJUTh XHMHUYECKHH OKCIIEPUMEHT (TOJyYCHHE W H3y4YCHHE
CBOWCTB HEOPTaHWYECKHX M OPraHUYECKHUX BEIIECTB, KaUCCTBEHHBIC
peaxiuu YIJIEBOIOPOIOB pa3IMYHbIX KJIaCCOB U
KHCJIOPO/ICOIEPIKAIINX OpTraHUYECKUX BEIIIECTB, pelieHue
HKCIEPUMEHTAIBHBIX 3a/a4 0 PACIO3HABAHUIO HEOPTaHUYECKHX U
OPTraHWYECKUX BEIIECTB) C COOJIOJCHHEM TIpaBuiI OE30MacHOTO
oOpamieHuss C BeUIECTBAMH U JIaDOpPAaTOPHBIM  OOOPYIOBaHUEM,
(bopMynHpOBaTH IENH HCCIIEIOBAaHUS, MPEAOCTABISATh B Pa3IMYHON
dopme pe3ynbTaThl HKCIEPUMEHTA, aHATU3UPOBATh M OLEHUBATH HMX
JIOCTOBEPHOCTb;

Onenka pe3ynbTaToB
MPAKTUYECKUX H
Jab0paTOPHBIX padoT.

OCYIIECTBIISATh IIEJICHANIPABICHHBIN MOUCK XMMUYECKOH HWH(pOpMaIu
B Pa3MUYHBIX MCTOYHUKAX (HaydHas M ydeOHO-HaydHas JUTepaTypa,
cpencTBa MaccoBOM MH(poOpManuu, ceTh VHTepHET U JApyrue),
KPUTUYECKU AHAIIU3UPOBATH XUMHAYECKYIO uH(pOpMAITHIO,
nepepadaTbIBaTh €€ U MCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHOU
yueOHOI 3a/1a4eii;

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.

OCO3HaBaTh OMACHOCThH BO3ACHCTBUSI HA KUBbIE OPTaHU3MBI
ONpEeJIETICHHBIX BEILIECTB, TIOHUMAasl CMBICII IOKa3aTess IpeIeabHON
JOTYCTUMON KOHIEHTPAIUH, U MOSICHATH Ha IPUMEPax CIIOCOOBI
YMEHBUIEHUS U MIPEAOTBPALIECHUS UX BPEIHOIO BO3ACHCTBUS Ha
OpraHU3M 4YeJIOBEKa.

OueHka pe3yabTaToB
MPAaKTUYICCKHUX U
abopaTOPHBIX padoT.

Hmozoewlii Konmpons:

Hughpepenyuposannwiii
3auem
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