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1. IACIIOPT PABOYEW ITPOT'PAMMBI TUCIHUILIVHBI

C0O0.02.02«Xumus»

1.1. O6sa1acTh NpUMEHEHUs1 MPOTrPaAMMBbI
Pabouas mporpamMma TUCITUIUIMHEI SIBIISIETCS YaCThIO MPOTPAMMBbI TIOJITOTOBKH CIICIIUATHCTOB
CpeIHEro 3BEHa B COOTBETCTBUU C (elepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIapTOM CpeaHero npodeccuoHaIbHOrO 00pa3oBanus no cneruanbHoctu 36.02.02 3o00TexHus,
YTBEP)KJICHHBIM TIpHKa3oM MuHHCTepcTBa 0OpazoBaHusi W Hayku Poccuiickoit denepamuu OT
19.07.2023 r. N 546.

1.2. Mecro Yy4yeOHOH JUCHUMILIMHBI B CTPYKType NpPOrpaMMbl HOATOTOBKH
CHEHHATHUCTOB CPeJHero 3BeHA: JUCIMIUIMHA OTHOCUTCA K AUCLUIUIMHAM MaTeMaTU4eCKOro U
00I1ero eCTeCTBEHHOHAYYHOT'O IIMKJIA 00111e00pa30BaTeIbHON OATOTOBKH.

1.3. Hesn n 3anaun y4yeOHOH JMCHMILIMHBI — TPeOOBAHMS K Pe3yJ1bTAaTaM OCBOCHHS
Y4eOHOH TUCHUNINHBI:

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

1) cdopMuUpOBaHHOCTH  MPEACTABICHHWH: O  MaTepHalbHOM  €IUHCTBE  MHpA,
3aKOHOMEPHOCTSIX M MO3HABAa€MOCTH SIBIICHUH NMPHUPOABI; O MECTE U 3HAUEHUM XMMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJHM B 00ECHEeUEeHHH YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU
npo0JieM 3KOJIOTUYECKOM, PHEPreTHUeCKONM M MUIIeBOW Oe30MacHOCTH, B PAa3BUTHUU MEIULIUHBI,
CO3aHMHM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB DHEPrHH, B OOECIECYCHHH PaIOHATHHOTO
PUPOIONIOIB30BaHUs, B (JOPMUPOBAHUU MUPOBO33PEHUSI M OOLIEH KyJIbTyphbl YelOBEKa, a TaKkKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpee;

2) OCHOBOTOJIAraIONIMEe MOHATHUS (AOMOTHUTEIBHO K CHCTEME MOHATHI 0a30BOT0 YPOBHS) -
U30TONBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, T'MOpUIHM3alMs aTOMHBIX OpOHUTaJei,
xumudeckast cBs3b (" " m ", KpaTHBIE CBsI3M), MOJISIpHAs KOHIICHTpAIMs, CTPYKTypHas (opmyIa,
uzoMepust (CTpyKTypHasi, TeoMeTpudeckasi (IUC-TPaHC-U30MEpHsi), TUIBl XUMHUYECKUX DPEaKIIHi
(roM0- M TeTeporeHHble, OOpaTUMbIE M HEOOpaTUMbIE), PAaCTBOPHI (MCTHHHBIC, TUCIIEPCHBIC
CUCTEMBI ), KPUCTAIOTUAPATHI, CTENIEHb AUCCOIUAIINH, HIEKTPOJIN3, KPEKHHT, pu()OPMHHT); TEOPHH
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIeKallue B OCHOBE IOHHMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, COBPEMEHHBIC MPEICTABICHUS O CTPOCHHH
BEIlECTBA HAa AaTOMHOM, MOJIEKYJISSPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX; TMPEACTAaBICHUS O
MEXaHM3MaX XMUMHUYECKUX PEaKlui, TePMOJUHAMHYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O XUMUYECKOM PaBHOBECHUHU, NUCIEPCHBIX CUCTEMaX, (aKTOJIOTUYECKUE CBEJIEHUS O
CBOWCTBaX, COCTaBe, MOJYyYeHUH M O€30MacHOM HCIOJIb30BAHWU Ba)KHEHIINX HEOPTaHUYECKUX U
OpraHMYECKUX BEHIECTB B OBITY M MNPAKTUYECKOH MAEATEeIbHOCTH 4YeNoBeKa; OOLIMX HaydHBIX
MPHUHIIMIIAX XUMHYECKOTO MPOU3BOJCTBA (HA MpUMEpe MPOM3BOACTBA CEPHOW KUCIOTHI, aMMHUAKA,
MeTaHoJIa, IepepaboTKH HEPTH).

B pesynbrare ocBoeHus Kypca "XuMusa" CTyAEHT JOJIKHBI yMeTh:

1) BbISABJIATL XapPAKTCPHBIC TIPU3HAKKW W B3aUMOCBA3bL H3YYCHHBIX HOH)ITI/If/’I, IMPUMCHSTH
COOTBCTCTBYIOIUEC IMMOHATUA IIPHU OIIMCAaHUN CTPOCHUA 1 CBOMCTB HCOPraHMYCCKHUX 1 OPraHuvYCCKUX BEIIECTB
n ux npeBpaIueHI/Iﬁ; BBISIBJISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C IMTOHATHSIMH U MNpEACTABICHUAMU APYTUX
npeaMEeTOB JIA 0oJiee OCO3HAHHOI'O MOHUMAaHHA U OOBSICHEHUS CYIIHOCTH MAaTCpUaJIbHOI0 CAUHCTBA MUPA,
HCIIOJIB30BaTh CHCTCMHBIC XUMHWUYCCKHUEC 3HAHUA JIA OOBSICHEHUS U IIPOrHO3UPOBAHUSA HBHCHPIﬁ, HNMCIOIIHNX
€CTECTBEHHOHAYYHYIO IPUPOY;

2) HUCII0JIb30BaTh HAMMCHOBAHHUA XUMHNYCCKHUX COCI[I/IHCHI/II;’I MCKAYHApOAHOTO COr03a TeOpeTI/I‘lCCKOﬁ
n HpHKHaZ[HOﬁ XMMUHU W TPUBHUAJIBHBIC Ha3BaHWUA BCHICCTB, OTHOCANIUXCA K HU3YUYCHHBIM KjacCaM
OpPraHMYCCKUX U HCOPraHNM4YCCKUX COCI[I/IHeHPlﬁ; HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY IJId COCTaBJICHUSA
(bOpMyII HCOPraHUYCCKUX BCHICCTB, MOJICKYJISIDHBIX W CTPYKTYPHBIX (paBBepHyTBIX, COKpaAIlICHHBIX U
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CKEJEeTHBIX) OpPMYJT OPraHMYECKHX BEIIECTB; COCTABIATh YPABHEHUS XUMHUYECKUX PEAKIMA U PacKphIBATh
WX CYIIHOCTBh: OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil TOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OaylaHca 3TUX peaKIUil, peakuii HOHHOTO0 0OMEHA IyTeM COCTABIICHUS MX TOJHBIX U COKPAIICHHBIX HOHHBIX
yYpaBHEHUH; peakIuii TUAPOIU3a, PeaKIHuid KOMIUIEKCOOOpa3oBaHHs (HA MpPHUMEPE THUAPOKCOKOMIUICKCOB
[UHKA W aJIOMUHUS); TOATBEP)KIATh XapaKTEepHbIE XWMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIINMHU
SKCIIEPIMEHTAMH U 3aIUCAMHU YPAaBHEHUH XUMUYECKUX PEaKITHil;

3) xiaccu(uIUpOBaTh HEOPTaHWMYECKUE M OPraHMYECKUE BEIICCTBA W XUMHUCECKHE pEaKIUH,
CaMOCTOSITETIbHO BBIOMPATh OCHOBAHUS W KPHUTEPUU JUIA KIACCH(PHKANUH HW3y4aeMbIX XUMHUYECKHX
00BEKTOB; XapaKTepHU30BaTh COCTAB M Ba)KHEHINME CBOWCTBA BEIIECTB, NMPHHAISKAIINX K OMpPEeIeHHBIM
KJlaccaM W TPYIIaM COSAMHEHUH (TPOCThIC BEIIECTBA, OKCHUMABI, THIPOKCHABI, COJHU; YTICBOJIOPOIIBI,
POCThIC A(UPBI, COUPTHI, (PEHOJNBI, allbJCTUABI, KETOHBI, KapOOHOBBIE KUCIOTHI, CIOXKHBIE d(UPHI, YKHUPBI,
YTIEBOJbI, aMHUHBI, aMUHOKHCIIOTBHI, OENKH); MPUMEHATh 3HAHWS O COCTAaBE M CBOWMCTBAaxX BEIIECTB I
JKCIICPUMEHTAIBHON TPOBEPKH THIIOTE3 OTHOCUTCIBHO 3aKOHOMEPHOCTEH MMPOTEKAHUS XUMHUYECKUX
peakuuii ¥ MPOrHO3UPOBAHUS BO3MOKHOCTEH MX OCYIIECTBIICHUS;

4)chopMHUPOBaHHOCTh YMECHHH TOATBEP)KAATh Ha KOHKPETHBIX MPHMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT KPaTHOCTH U THTIA KoBajleHTHOH cBs3m (" " u "),
B3aMMHOTO BIIUSHHUS aTOMOB WM TPYIIl aTOMOB B MOJEKyJaX; a TakXKe OT OCOOCHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEaKIIN;

5) XapakTepu30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM W BO30YXICHHOM COCTOSIHWH) H
HOHOB XMMMYecKuX sjemMeHToB 1 - 4 mepuomor Ilepuommueckoit cucremsl .M. MenneneeBa u wux
BaJICHTHBIC BO3MOXXHOCTH, WCIONB3ys moHstus "s", "p", "d-anexTpoHHBIE" OpOWMTANM, IHEPreTUYCCKUC
YpOBHH; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XHMHUYECKHX D3JEMEHTOB M 00pa3yeMbIX HMHU
COCIIMHEHMUI TT0 MIEPHOAM U TPYIIIaM;

6)BNaJICHUE CUCTEMOM 3HAHUN O METOJIaX HAYYHOT'O MMO3HAHWSI SBJICHHUN MPUPOIBI, UCTIOIh3yEeMBIX B
€CTeCTBEHHBIX HayKax M yMEHHUSMH TIPUMEHSTh OTH 3HAHHUA TPH OSKCIEPUMEHTAIBHOM HCCIEJOBAHUN
BEIIECTB W Ui OOBSCHEHHWS XUMHUYECKHUX SBICHUH, HMMEIONUX MECTO B TMPHUPOJAE NPAKTUIECKOU
JIESTEIIbHOCTY YEJIOBEKA U B TIOBCETHEBHOMW KH3HM,

7) TPOBOAWTH pac4YeThl MO XUMHUYSCKUM (OopMynaM H YpaBHCHHSIM XUMHUYECKHX PEAKIU C
HCITOJIb30BaHUEM (PU3WUCCKHUX BEIMYMH (MacChl, 00beMa ra3oB, KOJIMUECTBA BEIIECTBA), XapaKTEPHU3YIOIIHX
BEIICCTBA C KOJMYECTBEHHOW CTOPOHBI: pacdeThl MO HAXOXKIECHUIO XHMUYECKOW (hOPMYIBI BEIICCTBA;
pacdetbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CJIM OJIHO W3 HMCXOJHBIX BEIIECTB
JTAHO B BUJE PAacTBOpa C OIPENEICHHON MacCOBOW J0Jed paCTBOPEHHOTO BEIIECTBA WM JTAHO B M3OBITKE
(MMeeT mpuMecH); pacyeThl MacCOBOM MITM OOBEMHOM I0JIM BBIXOZA MPOIYKTA PEAKIIUH; PACUETHI TETTIOBOTO
a¢dekra peakiuii, 00bEMHBIX OTHOIIICHUH Ta30B;

8) mporHO3WpOBaTh, AHATU3UPOBATH M OICHWBATH C TIO3MITMH DKOJOTHUECKOW OE30MacHOCTH
MOCJICNICTBUS OBITOBOW U MTPOU3BOICTBCHHON JIEATEITHFHOCTH YEIOBEKA, CBA3AHHOMN C MepepabOTKO BEICCTR;
WCTIOJb30BaTh MOTYYCHHBIC 3HAHUS JUIS PUHSATHS TPAMOTHBIX PEIICHUN MPOOJIEM B CHTYaIlHUsAX, CBA3aHHBIX
C XHMUCH;

9)chOopMHUPOBAaHHOCTh YMEHUH CaMOCTOSITEIBHO IUIAHHPOBATH W TMPOBOJAMTH XHUMHYECKUH
JKCIICPUMEHT (TIOJIyYCHUE W M3YYCHUE CBOWCTB HEOPraHUYECKHX M OPraHMYECKUX BEIICCTB, KAYCCTBCHHBIC
peaKuuu yrieBOJOPOIOB PAa3IMYHBIX KJIACCOB U KHUCIOPOICOACPKAIUX OPTaHUYECCKHUX BEIIECTB, PEIICHUC
SKCIIEPUMEHTANBHBIX 3a/lad 10 pAacMo3HABAHMIO HEOPTaHWYECKUX W OpPraHMYeCKHWX BEIIEeCTB) C
COOIO/ICHNEeM TIPaBHJI OE30MMacCHOTO OOpaIlIeHHUs C BEMIECTBAMH U JIAOOpaTOPHBIM 00OPYIOBaHHUEM,
(hopMyIIMpOBaTH 1ENHM WCCIICIOBAHMS, MPEIOCTABIATh B Pa3inuyHON (opMe pe3yiabTaThl IKCICPUMEHTA,
aHAIM3UPOBAThH U OLIEHUBATh UX JTOCTOBEPHOCTD;

10) ocymiecTBIATH IeNIEHANPABICHHBIN TONCK XUMHYECKOH WH(POPMAINH B PA3INYHBIX HCTOYHUKAX
(HayuyHas u y4eOHO-Hay4Has JIMTEpaTypa, CpeACTBa MaccOoBOW WMH(pOpMaIuu, ceth VHTEpHET U JApyrHe),
KPUTHYECKHA aHAM3UPOBAaTh XHMHUYECKYH wWH(opManuio, mepepabaThiBaTh €€ MW HCIOJIB30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yUeOHOM 3a/1aueii;

11) oco3HaBaTh OMACHOCTh BO3JICUCTBUS Ha JKUBBIC OPraHU3MBbI OMPE/CIICHHBIX BEIESCTB, TIOHUMAs
CMBICTT TIOKa3aTeNisl MPENSIbHON OMyCTHMON KOHIEHTPAIlMM, W TOSCHATh Ha TIPUMEPax CIIOCOOBI
YMEHBIIIEHUS U MIPEIOTBPAIICHNS UX BPETHOTO BO3/ICHCTBHS HA OPTaHN3M YelIOBEKa.



2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJINHBI

2.1. O0beM y4eOHOM NTMCHUIUIMHBI U BU/IbI Y4eOHOH padoThI

Bun yaeOHO# paboThI O06nem gacoB
MakcumainbHast yueOHas Harpyska (Bcero) 68
Oos3arenbHas ayauTopHas yueOHasi Harpy3ka (Bcero) 68
B TOM YHUCJIE!
JIEKIINHU 34
IPaKTUYECKHUE 3aHATH 17
71a00paTOPHBIE 3aHITHS 17
KYPCOBBIE pabOTHI/ TPOCKTHI
CamocrosrenbHas paboTa cTyeHTa (BCero)
B TOM 4HCIIE
VHIWBUTYaJIbHBIN TPOEKT 32

Koncynwranuu/KorTponb

ITpomesxyTouHas arrectanus B popMe 3a4eTa ¢ OIeHKON




2.2. TemaTnyeckuii miad u cogepxanve TMcHUIIMHBICOO0.02.02«XuMusi»

HaunmeHoBaHnue Coaep:xaHue yueOHOT0 MaTepuaJa, JJabopaTopHble pPadoThl M MPaKTHYECKHE 3aHITHS, CAMOCTOSITeIbHAs padoTa O6BeM YaCoB YpoBenn
pa3aesioB M TeM o0yyammuxcs, Kypcopasi padora (poeKT) (eciu npedycmompervl) 0CBOEHHS
1 2 3 4
Paznen 1. OcHogHble 3aKOHbL XUMUU
Coneprxanue yaeOHOTo (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 3a1au «Teopust DJEKTPOJUTUYECKON TUCCOIUALIAN) 2
4  Pemenue 3a1a4 «OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE POIECCHD 2
5 | Pemenue 3anau «I'uapoaus comuei» 2
6 | JJabopaTtopHas paboTa — THIPOJIN3 COJicH 2
7 | JlabopatopHas paboTa — OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 2
8 | Pewenue 3aau « Boruncnenue KOHIEHTpALMKU PACTBOPOBY 2
CamocTrosiTeapHas paboTa 00yJaromuXCst
Bcero 30
Paznen 2. Heopzanuueckasa xumusn
Copeprxanue yueOHOro (JICKIIMOHHOTO) MaTepualia 1
1 | XuMusi METAJIOB 2
2 | XuMus HEMETAJIOB 8 3
[IpakTHyeckue 3aHATHS
1 | CaoiicTBa s 2IEMEHTOB 2
2 CsoiicTBa p 2IEMEHTOB 2
3 | CsoiictBa d 21eMeHTOB 2
CamocrosiTenbHas padoTa 00yqaronuxcst
Bcero 14
Paznen 3. Opzanuyeckas xumus 1
Copeprxanue yueOHOro (JICKIIMOHHOTO) MaTepuaa 2
1 | Teopus BytiiepoBa.HOMEHKIATYpa M H30MEPHs OPTraHUUECKUX COCTMHCHHI 3
2 | OCHOBHBIE KJIACCHI OPTaHUIECKUX COCTMHEHUH 8
[IpakTHUeCcKHe 3aHATHI .
1 | Permenne 3amau «HOMEHKIATYpa ¥ H30MEpHs OPTAHIMIECKUX COSTHHCHHI 2
2  Tlomy4yeHne npeAeabHBIX W HENPEAETbHBIX YTIIEBOIOPOJIOB 2
3 | CaoiicTBa CTIPTOB M KapOOHOBBIX KHCIOT 2

CamocTosiTeNbHast paboTa 00yJarouuxcs




Bceero 14
Paznen 4. Hauana xumuueckozo ananuza 1
Coneprxanue y1eOHOTO(JIEKIIMOHHOT0) MaTeprana 2
1 | OcHOBHBIE TOHIATHS AHATUTHYCCKON XHUMHUH 4 3
[IpakTrueckue 3aHATUS
1 | M3y4yeHne KaueCTBEHHBIX PEaKIMii OPraHNYECKHMX BEIIECTB 3
2 | M3yuyeHne Ka4eCTBCHHBIX PEaKIUil HCOPraHUYECKUX BEIICCTB 3
CamocrosiTenbHas padoTa 00y4aronmuxcst
Bcero 10
Hroro 68
NunuBuyanbHbINA TPOEKT 32
[TpomexxyTounast arrectamus B hopme auddhepeHIInpoBaHHOTO 3a4eTa
Bcero 100

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

1.— o3HaKOMHTENBHBIHN (Y3HABaHUE paHEe N3YYCHHBIX 00BEKTOB, CBOWCTB);

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

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHIITOJTHEHHE JACATEIILHOCTH, pEIIeHUE TPOOJIEMHBIX 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 yu4eOHBIX 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, CTYJbs, AyJUTOPHAs JI0CKa).

Texnuyeckue cpencrtBa oOydeHHUsS: HAOOP JIEMOHCTPAIMOHHOTO OOOPYIOBaHUS - HOYTOYK
(mepeHoCHOll); crenuanTu3upoBaHHOe y4deOHOe 000pynOBaHME - BBITSDKHOW MIKad, ra3oBble
TOpEeJKU, CYMWIBHBIN mKad, mkad 1 peakTUBOB 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 cpeacTtBa oOydeHHs: HA0Op JAEMOHCTPAllMOHHOTO OO0OpyAOBaHHS (ayaHo
cucTeMa, MPOEKUMOHHBIA SKpaH, MPOEKTOP, MEPCOHAIbHBI KOMIIBIOTED), Y4eOHO-HAIJISATHBIE
mocoOust 00ecreuynBarOIINe TEMATHICCKHE WILTIOCTPAIIMU, COOTBETCTBYIOIINE PaO0OYUM yIeOHBIM
nporpaMMaM - Tajgepesi HMOpTpeToB (U3HMKOB, My3el (u3MuecKux NpuHOOpPOB, BHUPTYaIbHas
naboparopusi GU3HKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«tOxnas Codrepnas kommanusy; Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014
OPEN 9401422477E1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB0OOHO pacmpocTpaHsemMoe TpornpueTapHoe 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 CBoOogHO pacmpocTpaHseMoe TPONPUETAPHOE
nporpammHoe oOecrieuenne; Dr.Web oroop Ne PI'A12110020 ot 25.12.2023 mexny ®I'BOY
BO «Jlouckoit TAY» 1 OO0 «KOMITAHUSA I'DHIAJIb®y; 7-zip CBOOOIHO pacmnpoCTpaHsIeMOe
IT1O, GNU Lesser General Public License; Yandex Browser CBo6onHO pacnipoctpansiemoe [10

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

YKOMIUIEKTOBAaHO CHEIUATM3UPOBAaHHON 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 pa3zienoB
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 — Pexxum nocrymna:
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 pa3zienoB
IBC
2 Capraes, I1. M. O6mas u neoprannyeckas xumus / I1. M. | https://e.lanbook | 1-4
CapraeB. — 2-¢ u3n., crep. — Cankrt-IlerepOypr : Jlanp, .com/book/3102
2023. — 276 c. — ISBN 978-5-507-46508-8. — Texkcr : 32
AJIEKTPOHHBIN // JIaHb : AIeKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/310232—
Pexxum noctyma: 1 aBTOpU3. I0JIb30BATEIICH.




3 Pymsutuc, I'. E. Xumus: 11-it kmacc: 6a30BbIil ypoBeHb : | https://e.lanbook | 1-4
yuebnuk / I'. E. Pymutuc, ®. I'. ®enpaman. — 10-e u3a., | .com/book/3608
crep. — Mocksa : IIpocsemenne, 2023. — 223 ¢. — ISBN | 3
978-5-09-108904-2. — Tekct : snekTpoHHbIA // Jlanp :
AJIEKTPOHHO-OMOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/360830— Pexum nmocrtymna:
JUISl aBTOPHU3. TTOJIH30BATEIICH.

Ilepeyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca Pexkum nocTyna
YHuBepcHUTETCKass OMOIMOTEKA OHIAH. DIEKTPOHHO-OMOINOTEeTHAS http:// biblioclub.ru/
CUCTEMa 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 JULIEH3MOHHOTO NPOTPAMMHOIO o0ecneYeHn s

MS Windows 8 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Ne4295 ot 28.11.2013
000 «tOxnas Codreepnas komnanusy; OfficeStandard 2007 JIunensust Ne 42563717 ot
03.08.2007 OPEN 62544085ZZE09 MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader
CB0O0OTHO pacIpoCTpaHsIeMOe MPONPUETAPHOE MMPOorpaMMHOe obOecnieuenune; Zoom Tapud bazoBsrii
CBoboano pacmpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CBo6oaHO
pacnpocTpaHsieMoe IporpueTapHoe porpaMmMHoe odecrieuenue; Y andexBrowser CBoG01HO
pacnpoctpansiemoe [10

MS Windows 7 OEM OLP NL LegalizationGetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«tOxnas Codrepnas kommanusi»; OfficeStandard 2013 JIumensus Ne 64009631 ot 28.08.2014
OPEN 9401422477E1608 ot MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader
CB00OOHO pacmpocTpaHseMoe porprueTapHoe nmporpaMMuoe obecrieuenue; GoogleChrome
CBoboano pacnpoctpansemoe 110, muuensus freeware; Unreal Commander CBo6oaHo
pacrnipoctpansemoe [10, muniensus freeware;Zoom Tapud bazossrii CBo60HO pacnpocTpaHsieMoe
[10, ZoomVideoCommunications, Inc; Skype CBo6oaHO pacnipocTpaHsieMoe MponprHeTapHOe
nporpammuoe obecriedenue; Dr.Web Jloroopa Ne PI’A03060015 ot 27.03.2019, Ne PT'01270055
ot 27.01.2020 r. mexxny ®I'BOY BO «/lonckoit TAY» 1 OO0 «KOMITAHUA I'DOHJAAJIbDy; 7-
zip CBoboano pacnpoctpansemoe [10, GNU LesserGeneralPublicLicense; YandexBrowser
CBobOonHo pacnpoctpansemoe [10

MS Windows 7 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Ne1834 ot 16.03.2010
000 «tOxnas Codrepnas komnanus»; OpenOffice CBoboano pacnipoctpansiemoe 110, nuueH3us
ApacheLicense 2.0, LGPL; Adobeacrobatreader CBo601HO pacmpocTpaHsieMoe MPOIpUETapHOE
nporpammHoe obecnieuenue; Zoom Tapug bazossrit CBo6oHO pacnpoctpansemoe 10,
ZoomVideoCommunications, Inc.; Skype CB0601HO pacnpocTpaHseMoe MPOIpPUETapHOE
nporpamMmmHoe obecrieueHue; YandexBrowser CBoboaHo pacnpoctpansemoe [10;Dr.Web [lorosopa
Ne PTA03060015 ot 27.03.2019, Ne PT'01270055 ot 27.01.2020 1. mexxny @PTBOY BO «/loHCKO#
IF'AY» u OO0 «KOMITAHUSA I'OHAAJIb®y; 7-zip CBob60oaHO pacnpoctpansemoe [10, GNU
LesserGeneralPublicLicense; YandexBrowser CBo6oaHo pacnpoctpansiemoe [10; JlabopaTopus
MMUC «Inane» Jorosop Ne8630 ot 04.10.2021 mexny ®PI'BOY BO «Jlonckoit TAY» u OO0
«JIaboparopuss MMHUCy.

Ilepedyensb npodeccuoHAIBLHBIX 023 TaAHHBIX
1.Caiit pupmsr ACKOH.http://www. ascon. ru.
2.Meronuyeckue Marepuaisl, pamenieHabie Ha caiite «KKOMITAC B oOpa3zoBanum» http://kompas-




edu. ru.

4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHUS1
YUYEBHOU JUCIIUIIJIMHBI

KouTponb u oneHka pe3yabTaTOB OCBOCHMSI Y4eOHOH MMCUUIUIMHBI OCYIIECTBISETCS
npernojiaBaTesieM B Ipolecce MPOBENCHHsS IMPAKTHUECKUX 3aHATHH W J1abOpaToOpHBIX pabdoT,
TECTUPOBAHUS, a TAK)KE BHIMOIHEHHS 00YYaIOIIUMHUCI WHINBUAYAIbHbBIX 3a/1aHUH.

DopMbI U METOBI
KOHTPOJISl M OLIEHKH
pe3yJbTATOB 00yUYeHUs

Pe3yabTarsl 00yyeHus
(oCBOECHHBIE YMEHUS1, YCBOCHHbIE 3HAHUSA)

B pe3ynbrate 00yueHus CTYACHT JOJKEH:

3HATb:

3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHHI NpUpobl; 0 mecte U | [lepumonndeckuii
3HAUCHUM XHMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ pOJM B | YCTHBIM OIpoc.
o0ecrie4eHU YCTOMYMBOIO pa3BUTHSA deloBedecTBa: B pemieHuu | KommokBuym.
po0JIeM SKOJIOTUYECKOM, SJHEPTETUIECKON U MUIIEBON 0€30MacHOCTH,
B Pa3BUTUM MEIULMHBL, CO3JaHUH HOBBIX MAaTE€pUaJOB, HOBBIX
HMCTOYHHKOB SHEPTUH, B obecrieueHUH paloOHATBLHOTO
MPUPOIONIONB30BaHMs, B (POPMHUPOBAHUM MHUPOBO33PEHUS W OOIIEH
KYJIBTYPbl 4YElOBEKa, a TaKXKe DKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM CpeJIE;

OCHOBOTIOJIATAONINE TOHSTHS (JOMOJIHUTENBHO K cucTeMe MoHATui | [lepuommaeckuii
0a30BOTO YPOBHS) - M30TOIBI, OCHOBHOE M BO30YXKJIEHHOE COCTOSIHHE | YCTHBIA OIPOC.
aToMa, THOpHUAM3AIMs aTOMHBIX opOuTaneii, xumuueckas cBs3b (" " u | KommokBuym.
"" KpaTHBIE CBS3M), MOJIApHAs KOHIIEHTpAIUs, CTPYKTypHas Gopmyna,
u3oMepust (CTpYKTypHas, TIeoMmeTpudeckas (LHMC-TpaHC-U30MEPHUs),
TUTIBI XUMHUYECKUX PEaKIuil (ToMo- U TeTeporeHHble, oOpaTUMble U
HEOOpaTUMEbIE), pacTBOpPHI (MCTHHHBIE, JHUCIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHL, CTENEHb TUCCOLUAIUU, D3JCKTPOIU3, KPEKUHT,
pudopMuUHr); TEOPUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKUE 3HAHUS, JieKallue B OCHOBE IOHUMaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUM, COBPEMEHHBIE
MPEJICTaBICHUS] O CTPOCHUU BEUIeCTBa Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX;  MPEJICTaBICHUS O  MEXaHH3Max
XUMHUYECKHX  peakuuid, TEepMOJUHAMUYECKUX M  KHHETHYECKHX
3aKOHOMEPHOCTAX MX [MPOTEKaHUsS, O XUMHUYECKOM DPaBHOBECHUHU,
JTUCTEPCHBIX cucTeMaX, (DaKTOJOTMYECKHE CBEJCHHS O CBOICTBaXx,
cocTaBe, MOJYYCHHH W O€30MacHOM WCIOJIb30BAaHUU BaKHEHIIINX
HEOPraHMYECKUX U OPTraHMYECKUX BEIIECTB B OBITY M MPAaKTHUUECKOM
NESTEIIbHOCTH YeIOBEKa; OOIMUX HAYYHBIX MPUHIIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMeEpPE MPOU3BOJCTBA CEPHOM KUCIOThI, aMMHAaKa,
METaHOJIa, epepaboTKH HEPTH).

yMeThb:

BBIBJISITH  XapaKTEpHbIE TPU3HAKM U B3aUMOCBS3b M3yueHHBIX | OleHKa pe3yiIbTaToB
MOHATHH, NPUMEHATh COOTBETCTBYIOIIUE TIOHATHA IIPH OINHMCAHUU | IPAKTUYECKUX U

CTPOCHUS M CBOMCTB HEOPraHMUYECKUX M OPraHMYECKHX BEILECTB U MX | JJAOOPaTOPHBIX paboT.
IIPEBPALCHUM; BBIABIATE B3aUMOCBSA3b XMMHMYECKHX 3HAaHUU C
NOHATUSMH U TIPEACTABICHUSAMH JPYrUX MpPeIMETOB [uid Oosee
OCO3HAaHHOT'O MOHMMAHUSI M OOBSCHEHUs CYIIHOCTH MaTepHallbHOTO




€AMHCTBA MHpPA; UCIOJIb30BaTh CUCTEMHBIC XMMHWYECKHE 3HAHMS IS
00BsICHEHUS 51 IIPOTHO3UPOBAHUS SIBJICHU, UMEIOIINX
€CTECTBCHHOHAYUYHYIO IPUPOLY;

MCII0JIb30BaTh HAUMEHOBAHMS XUMHUECKUX COSIUHEHUN
MEXKTYHapOAHOTO COI03a TEOPETUUECKON U MPUKIIAIHOW XUMUHU U
TPUBUAJIbHBIE HA3BaHUS BEUIECTB, OTHOCAILUXCS K U3YUYEHHBIM
KJIacCaM OpPraHUYECKUX U HEOPTraHUYECKUX COCANHEHUM;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsi COCTABICHUS POPMYIT
HEOPraHWYECKHUX BEIIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALIEHHBIX M CKEIIETHBIX) POPMYIT OpraHuIeCKUX
BEILIECTB; COCTABIATh YPABHEHUSI XUMUYECKHUX PEAKLUN U PACKPBIBATh
UX CYUIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOT'O OajlaHCca 3TUX peaKLuit;
peakuuii HFOHHOTO OOMEHA ITYTEM COCTABJICHHSI UX TIOJTHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUH; PEAKIIUN THAPOIIN3a, PEaKIIHil
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUICKCOB IIMHKA U
AITIOMHUHMUS); TOATBEPKAATh XapaKTepHble XMMHUECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3aMUCIMHU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

Onenka pe3ynbTaToB
HPAaKTHYECKUX U
1a0opaTOpHBIX PadoT.

KJIaCCU(UIIMPOBAaTh HEOPraHUYECKWE U OpPraHMYECKHUE BEIIeCTBA U
XUMHUYECKHE pEaKIMH, CaMOCTOSATEIbHO BBHIOMpATh OCHOBAaHUS H
KpUTEpUU Uil KiIaccU(UKAIMK H3y4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapakTepu30BaTb COCTaB M  BAXKHEWINME CBOMCTBA  BEIIECTB,
MPUHAJISKAIINX K OMpPENelIeHHbIM KiaccaM M IpylrnaM COeIuHEHUN
(mpocThle BEIIECTBA, OKCHUIBI, THIPOKCUABI, COJH; YTIEBOJOPOIHI,
pocThie 3PUPHI, CIUPTHI, (HEHOBI, ATbACTH/IbI, KETOHBI, KAPOOHOBHIE
KHUCIIOTHI, CJIOKHBIC 3(UPBL, )KUPBI, YTICBOJIbI, AMUHBI, AMUHOKHUCIIOTHI,
OenkH); MPUMEHATh 3HAHUS O COCTaBe W CBOWMCTBAaX BEILIECTB JUIS
AKCIIEPUMEHTAIbHON IIPOBEPKU TUIIOTES OTHOCHUTEJIBLHO
3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKUX peakuui u
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYHIECTBIICHHUS;

OueHka pe3yJabTaToB
MPAKTUYCCKHUX U
7ab0paTOPHBIX padoT.

COPMHPOBAHHOCTh ~ YMEHMM  MNOATBEpXkJaTh Ha  KOHKPETHBIX
OpUMepax XapakTep 3aBUCHMOCTH PEAaKUMOHHOM CIIOCOOHOCTH
OpPraHUYECKUX COCAMHEHHUN OT KPATHOCTH M THUIA KOBAJIEHTHOW CBA3U
(" " u""), B3aUMHOTO BIUSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJaXx;
a TaKkKe OT OCOOEHHOCTEH pealn3aluy pa3IMYHBIX MEXaHU3MOB
IIPOTEKaHUs PEaKLIUM;

OueHka pe3yabTaToB
MPAaKTUYCCKHUX U
ab0paTOPHBIX padoT.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSHUM ) U MOHOB XMMHUYECKUX dJIeMEHTOB 1 - 4
nepuonoB [lepuoanueckoit cucremsl .. MenaeneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, UCTIONB3Ys moHsTus "'s", "p", "d-
3JICKTPOHHBIE" OPOUTAIH, SHEPTETHUECCKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U

00pa3yeMbIX MU COEAMHEHHI 10 MEPUOoIaM U IpyIIIam;

OueHka pe3yabTaToB
MPAaKTUYCCKHUX U
J1a00paTOPHBIX padoT.

BJIaJICHUE CUCTEMOW 3HAHUM O METOAAaX HAyYHOI'0 MO3HAHUS SBJICHUN
MPUPO/BI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaX U YMEHHUSIMU
MIPUMEHSATD 3TH 3HAHHS IIPU IKCIEPUMEHTAIBHOM UCCIEA0BAHUHI
BEISCTB U JJ11 O0OBICHEHUS XMMHUYECKUX SIBJICHUM, HIMEIOIAX MECTO B
MIPUPOJAE MPAKTUUECKOM AEATEIBHOCTH YEJIOBEKA U B IOBCEIHEBHOMN
JKU3HH,

Onenka pe3ysnbTaToB
MPaKTHYECKUX U
na0opaTOpHBIX 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 YEI0BEKA, 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
ONpeJIEJICHHBIX BEILIECTB, TIOHUMAasl CMBICII MOKa3aTess 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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