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1. IACIIOPT PABOYEW ITPOT'PAMMBI TUCIHUILIVHBI

C0O0.02.02«Xumus»

1.1. O6saacTh NpUMEHEHHsI TPOTPAMMBI

Pabouas mporpamma TUCITUIUIMHEI SIBIISIETCS YaCThIO MPOTPAMMBbI TIOJITOTOBKH CIICIIUATHCTOB
CpeIHEro 3BEHa B COOTBETCTBUU C (elepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIapTOM CpeaHero npodeccuoHaIbHOr0 00pa3oBanus no cneruanbHoct 36.02.02 3o00TexHuUs,
YTBEP)KJICHHBIM TIpHKa3oM MuHHCTepcTBa 0OpazoBaHusi W Hayku Poccuiickoit denepamuu OT
12.05.2014 r. N 505.

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

1.3. Hesn n 3apaun y4yeOHOH JMCHMILIMHBI — TPeOOBAHMS K Pe3yJbTAaTaM OCBOCHHS
Y4eOHOH TUCHUNIMHBI:

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

1) cdopMuUpOBaHHOCTH  MPEACTABICHHH: O  MaTepHalbHOM  EIUHCTBE  MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUH NMPHUPOABI; O MECTE U 3HAUEHUHM XMMHUU B CHCTEME
€CTECTBCHHBIX HAYK U €€ POJId B 00ECIEYCHUH YCTOWYMBOTO PA3BUTHS YEIIOBEUYECTBA: B PEIICHUU
npo0JieM 3KOJIOTUYECKOM, PHEPreTHUEeCKONM M MUIIeBOW O€30MacHOCTH, B PAa3BUTHUU MEIULIUHBI,
CO3aHMHM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB DHEPrUH, B OOECIECYCHHH pPaIOHAIHHOTO
PUPOIONIOIB30BaHuUs, B (JOPMUPOBAHUU MUPOBO33PEHUSI M OOLIEH KyJIbTyphl YelOBEKa, a TaKKe
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

2) OCHOBOTMOJIAraloNe MOHATHUS (AOMOTHUTEIBHO K CHCTEME MOHATHI 0a30BOr0 YPOBHS) -
U30TOIBI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, T'MOpUIHM3alMs aTOMHBIX OpOHUTAaJeH,
xumuueckast cBs3b (" " m "', KpaTHBIE CBsI3M), MOJISIpHAs KOHIICHTpAIMs, CTPYKTypHas (opmyia,
uzoMepust (CTpyKTypHasi, TeoMeTpudeckasi (IUC-TPAHC-U30MEpHsi), TUIBl XUMHUYECKUX DPEaKIIHi
(roMo- M TeTeporeHHble, OOpaTUMbIE M HEOOpaTUMbIE), PAacTBOPHI (MCTHHHBIC, IUCIIEPCHBIC
CUCTEMBI ), KPUCTAIOTUAPATHI, CTENIEHb AUCCOIUAIINH, YIEKTPOJIN3, KPEKHHT, pu()OPMHHT); TEOPHH
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIeKallue B OCHOBE IOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX SIBIICHWUH, COBpPEMEHHBIC MPEJCTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, MOJIEKYJISSPHOM M HaJIMOJIEKYJSIPHOM YPOBHSX; IPEACTaBICHUS O
MEXaHM3MaX XMUMHUYECKUX PEaKIuil, TePMOJUHAMHUYECKHX M KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O XUMUYECKOM PaBHOBECHUHU, JUCIEPCHBIX CHUCTEMaX, (aKTOJIOTUYECKUE CBEIIEHUS O
CBOICTBaxX, COCTaBe, MOJYyYEeHUU M 0E30MaCHOM HCIOJIb30BAHUM BAXKHEHIINX HEOPTaHWYECKUX U
OpraHMYECKHUX BEHIECTB B OBITY M MNPAKTUYECKOH MAEATEeIbHOCTH 4YeNoBeKa; OOLIMX HaydHBIX
MPHUHIIMIIAX XUMHYECKOTO MPOU3BOJCTBA (HA MpUMEpe MPOM3BOACTBA CEPHOW KUCIOTHI, aMMHUAKa,
MeTaHoJIa, TIepepaboTKh HEPTH).

B pe3ynbTare ocBoeHus kypca "Xumus'" CTyA€HT JOJKHBI YMEThb:

1) BBIABIATH XapakTEPHBIC TIPU3HAKK W B3aUMOCBS3p M3YUCHHBIX IMTOHATHH, TPUMCHSTH
COOTBCTCTBYIOIIHC IMMOHATHUA IPHU ONMCAaHUU CTPOCHHUA U CBOJMCTB HCOPIraHNYCCKHUX U OPraHUYCCKUX BCILCCTB
n ux HpeBpameHHﬁ; BBISBJISATH B3aMOCBSI3b XUMHUUYCCKUX 3HAHUM C ITOHATHSIMH B MpEACTABIICHUAMU APYTHUX
npeaAMETOB IJIA 0oJiee OCO3HAHHOI'O ITOHUMAaHHSI U OOBSICHEHHUS CYIIHOCTH MaTCpUaibHOIo €IMHCTBA MHUPA,
HUCIIOJIB30BAaTh CUCTCMHBIC XUMHWUYCCKHUC 3HAHUA AJIA 00BsICHEHUS U IMPOrHO3UPOBaHUS SIBJ'ICHI/If/’I, UMCHOIIHX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

2) UCTIOIIF30BaTh HAMMEHOBAHMS XUMHUCCKIX COSAMHEHUN MEXIYHAPOIHOTO COI03a TEOPETHIECKOM
n HpI/IKJIa,Z[HOﬁ XMMUHU W TPUBHUAJIBHBIC HAa3BaHWA BCIIECTB, OTHOCAIMUXCA K HU3YYCHHBIM KiacCaM
OpraHUYCCKUX U HCOPraHUYCCKUX COCI[I/IHCHI/If/’I; HCIIOJIB30BAaTh XUMHUYCCKYIO CUMBOJIUKY IJId COCTABJICHUSA
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(dbopMynT HEOPraHWYECKHUX BENICCTB, MOJEKYISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIICHHBIX U
CKEJEeTHBIX) OpPMYJT OPraHHYECKHUX BEIIECTB; COCTABIAThH YPABHEHUS XUMHUYECKUX PEAKIMA U PacKphIBATh
UX CYIIHOCTh: OKHUCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA IOCPEICTBOM COCTABICHUS AJIEKTPOHHOTO
OaJylaHca 3TUX peaKIuii, peakIuii HOHHOTO0 0OMEHA IyTeM COCTABIICHUS MX TOJHBIX U COKPAIICHHBIX HOHHBIX
YpaBHEHUH; peakIuii THUAPOIU3a, PeaKIuid KOMIUIEKcooOpa3oBaHHA (HA MpPHUMEpe THUAPOKCOKOMILIEKCOB
[UHKA W aJIOMUHUS); TOATBEP)KIaTh XapaKTEpHbIE XWMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIINMHU
JKCIICPUMEHTAMU ¥ 3aIUCAMHU YPABHCHUI XUMUYCCKUX PEaKITHIA;

3) knaccu(UIMPOBaTh HEOPraHWMYECKHE M OPraHWYecKHe BENIeCTBA W XUMHYECKHE PEaKIIHy,
CaMOCTOSITETIbHO BBIOMPATh OCHOBAHWS W KPHUTEPUU JUIA KIACCH(PHKANMH HW3y4aeMbIX XUMHUYECKHX
00BEKTOB; XapaKTepU30BaTh COCTAB W Ba)KHEHINUE CBOWCTBA BEIIECTB, NMPUHAICKAIINX K ONPEIACICHHBIM
KJlaccaM W TPyIIaM COSAMHCHUH (TPOCThIC BEIIECTBA, OKCHUMABI, THIPOKCHABI, COJHU; YTICBOJIOPOJIBI,
npocThie 3UPHI, CIUPTHI, (EHONBI, abICTUbl, KETOHBI, KAPOOHOBBIC KUCIOTHI, CIOXKHBIC d(UPHI, KHUPHI,
YTIEBOJIbI, aMUHBI, AMUHOKHCIIOTHI, OCJIKHM); MPUMEHATh 3HAHUS O COCTABE W CBOWCTBAaX BEIICCTB IS
SKCIEPUMEHTAIbHON MPOBEPKH TUMOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHUX
peaxiuii ¥ MPOrHO3UPOBAHUS BO3MOKHOCTEH UX OCYIIECTBICHUS;

4)chopMHUPOBaHHOCTh YMEHHH TOATBEP)KAATh Ha KOHKPETHBIX MPHMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHOM CITOCOOHOCTH OPraHNYECKUX COCAMHEHHUI OT KPATHOCTH M TUIA KoBaJleHTHOM cBsizu (" " u "),
B3aMMHOTO BIUSHHUS aTOMOB M TPYIIl aTOMOB B MOJEKyJiaX; a Takke OT OCOOCHHOCTEH peann3anuu
Pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEaKIINi;

5) xapakTepu30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB (B OCHOBHOM W BO30YXJICHHOM COCTOSIHUH) H
HOHOB XMMMUecKuX sjemMeHToB 1 - 4 mepuomor Ilepuommueckoit cucremsl .M. MenneneeBa u ux
BaJICHTHBIC BO3MOYKHOCTH, HCIOJB3ys moHstus "s", "p", "d-sjaekTpoHHBIC" OpOMTAIM, dHEPreTHUECKHE
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XUMHYCCKHX 3JEMEHTOB U O0Pa3yeMbIX HMH
COCIIMHEHMUI TT0 MIEPHOAM U TPYIIIaM;

6)BNajieHMe CHCTEeMOH 3HAHWH O METOJ/IaX HAYYHOTO MMO3HAHUS SBJICHUN MPUPOMIBI, UCTIOIB3yEMbIX B
€CTeCTBCHHBIX HayKax M yMEHHSMH TPUMEHSTh OTH 3HAHHUA TPH OKCIEPUMEHTAIBHOM HCCIEJOBAaHUN
BEHICCTB W IS OOBSCHCHHWS XUMHUYCCKUX SIBJICHUH, HMMEIONUX MECTO B TMPHUPOJE NPAKTUISCKOU
JIeATEILHOCTH YEJIOBEKA U B IIOBCETHEBHOMN KU3HU;

7) TPOBOAWTH pacyeThl MO XUMHYECKHM (opMyrnaM ¢ YpaBHEHHSIM XHUMHYECKHX PEaKIUil C
UCTIOJb30BaHNEeM (DPM3MYSCKUX BEIIMYMH (Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIIIX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: pacdeThl MO HAXOXKICHUIO XHMHUYECKOW (hOPMYIBI BEIICCTBA;
pacueTsl Macchl (00beMa, KOJIMYecTBa BEUIECTBA) MPOAYKTa PEaKIWH, €CIU OJHO M3 MCXOJHBIX BEUIECTB
JTAHO B BUJE PAacTBOpa C OIPENEICHHON MacCOBOW JOJIed paCTBOPEHHOTO BEIIECTBA WM JTAHO B M3OBITKE
(MMeeT mpuMecH); pacyeThl MaCCOBOU MITH OOBEMHOMH JIOJIH BBIXO/A MPOYKTA PEAKIUH; PACYCTHI TEILIOBOTO
3 dexra peakiuii, 00eMHBIX OTHOIIICHHUH T'a30B;

8) mporHO3WpOBaTh, AHATU3UPOBATH M OICHWBATH C TIO3MITMH DKOJOTHUECKOW OE30MacHOCTH
MOCIIEICTBYSL OBITOBOW M MIPOU3BOJICTBEHHOW JEATEIFHOCTH YEJIOBEKa, CBSI3aHHOM C TIepepadOTKOMN BEIIECTB;
UCTIOJb30BaTh MOTYYCHHBIC 3HAHUS JUIS PUHSATHS TPAMOTHBIX PEIICHUN MPOOJIEM B CHTYaIHUsAX, CBA3aHHBIX
C XUMHEH;

9)chopMHUPOBaHHOCTh YMEHUH CaMOCTOSITEILHO IUIAHUPOBAaTh W TPOBOJUTH XHUMHYCCKUI
SKCIICPUMEHT (TIOJIyYCHUE W W3YYCHUE CBOWCTB HEOPraHUYECKHX M OPraHMYECKUX BEIICCTB, KAYCCTBCHHBIC
pEaxum yrieBoAOPOAOB PA3IMYHBIX KJIACCOB M KHCIOPOACOAEPIKAIINX OPTaHMYECKHUX BEIIECTB, PEIIeHHE
SKCIIEPUMEHTANBHBIX 3a/lad [0 pAaclo3HABAHWIO HEOPTaHWYECKUX W OpPraHMYeCKWX BEIIECTB) C
cOOJFOICHHEM TpaBWJI OE€30MacHOTO OOpalleHuss C BeHIeCTBAMH M JIADOPATOPHBEIM 000pYyIOBaHHEM,
(hopMyHpOBaTh IIENH HCCIEIOBAHUS, MPEIOCTABIATh B Pa3IMYHON (QopMe pe3ylbTaThl JKCIIEPUMEHTa,
aHAJIM3UPOBAThH U OLIEHUBATh UX JTOCTOBEPHOCTH;

10) ocyIiecTBIATh IIeJICHANPABICHHBIN TOUCK XUMHUYECKON WH(pOPMAIIMH B PA3IMYHBIX HCTOYHUKAX
(HayuyHas u y4eOHO-Hay4Has JIMTEpaTypa, CpeACTBa MacCcOBOW WMH(pOpMaIuu, ceth VHTEpHET U JApyrHe),
KPUTHYECKA AaHAIM3UPOBaTh XWMUYECKYyI0 HHGOpPMALUIO, TMepepadaThiBaTh €€ W KCIONb30BaTh B
COOTBETCTBHH C TIOCTaBJIICHHOW y4eOHOH 3aauei;

11) oco3HaBaTh OMACHOCTh BO3JICUCTBUS Ha JKUBBIC OPraHU3MBbI OMPE/CIICHHBIX BEIESCTB, TIOHUMAs
CMBICTT TIOKa3aTeNsl MpPENEeNbHON OIMyCTHMON KOHIEHTPAIlMH, W TOSCHATh Ha TPUMEPAx CIIOCOOBI
YMEHBIIIEHUS U MPEIOTBPAIICHNS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHN3M YeIIOBEKa.



1.4. PexomeHnayeMoe KOJMYECTBO 4YacOB Ha OCBOCHHE IPOrpaMMbl y4eOHOI
AUCUMILIUHBI:

MaKCUMalIbHOU yueOHOW Harpy3ku oOyuatorierocs 68 yaca, B TOM YUCIIE:
00s13aTeIbHON ayJUTOPHON yueOHOW Harpy3ku oOydatomerocs 68 Jaca;

2. CTPYKTYPA U COAEP KAHUME JUCIHUIIJIMHBI

2.1.00beM yueOHOM AMCUMILIMHBI U BUABI Y4eOHO padoThl

Bun yaeOHo# paboTh O06nem JacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 102
OO6s3arenbHast ayauTopHas yueOHast Harpys3ka (BCero) 68
B TOM YHUCIIE!
JIEKIINHU 34
IPAKTUYECKHUE 3aHATH 17
71a00paTOPHBIE 3aHITHS 17
KYpPCOBBIE paOOTHI/ TPOCKTHI
CamocrosTenbHas paboTa cTyeHTa (Bcero) 34
B TOM YHCIIE
VHIWBUIYaJIbHBIN TPOEKT 32
Koncynwranuu/KorTpons
ITpomesxyTounas arrecrauus B popme nudd.3auera




2.2. TemaTnyeckuii miad u cogepxanne TMcHUIIMHBICOO0.02.01 «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 yaeOHOTOo (JEKIIMOHHOTO) MaTepraia
1 | OCHOBHBIC IOHITHS XUMUHU. 3aKOH COXPAHCHUS MaCChl BEIISCTB 1
2 | 3akoH I'ecca 2
3 | Crpoenue aToma, nepuogrueckas cucrema Menjeneena 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 cucTteMa MeHieneeBay 2
3 | Pemenue 3a1au «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 | Pewenue 3aau « Boruncnenue KOHIEHTpALMKU PACTBOPOBY 2
CamMocrosiTenbHas padoTa 00yJaronmxcst 10
Bcero 40
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 2JIEMEHTOB 2
3 | CsoiictBa d 21eMeHTOB 2
CamocrosiTenbHas padoTa 00yqaronuxcst 8
Bcero 22
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 8




Bcero 22
Paznen 4. Hauana xumuueckozo ananuza 1
Coneprxanue y1eOHOTO(JICSKIIMOHHOTO) MaTepHralia 2
1 | OCHOBHBIC ITOHATHUS AHATUTUYSCKON XUMUH 4 3
[IpakTrueckue 3aHATUS
1 | M3ydyeHne Ka4eCTBEHHBIX PEAKIIMI OPraHMYECKUX BEIIECTB 3
2 | M3yuyeHne Ka4eCTBCHHBIX PEaKIUil HCOPraHUYECKUX BEIICCTB 3
CamocTositensHas padoTa 00yJaromuxcs 8
Bcero 18
Hroro 102
NunuBuyanbHbINA TPOEKT 32
[TpomexxyTounast arrectamus B Gopme IK3aMeHa
Bceero 134

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEIYIOIe 0003HAYCHHUS:

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

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

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJTHEHHE 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 YHCJE 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
(mepeHoCHOIN); crenuanTu3upoBaHHOe y4deOHOe 000pynOBaHME - BBITSDKHOW MIKad, ra3oBble
TOpEeJKU, CYMWIbHBIN mmKad, mkad 1 peakTHBOB W JIAOOPATOPHOM 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 MPOMEXYTOYHOW aTTECTAI[MH, OCHAIIICHHAs CTEIUAIN3UPOBAaHHON 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 pacnpocrpansemoe I10, nmuensus freeware; Unreal Commander CsoGomgHO
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 «KKOMITAHUSA I'DHIAJIb®y; 7-zip CBOOOIHO pacmpoCTpaHsIeMOe
IT1O, GNU Lesser General Public License; Yandex Browser CBo6onHO pacnipoctpansiemoe [10

- YueOonas ayguropus Ne 235 [lomemnienue Ay xpaHeHUs: ¥ TPOQUIAKTHIECKOTO OOCTY)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 1ist XpaHeHUS U MPOPUITAKTUIECKOTO 00CTYKUBAaHUS
y4eOHOTO 00O0pyAOBaHHSA. YKOMIIEKTOBAHO CIEIMATM3UPOBAHHON MEOEIbI0 MJIsi  XpaHCHUS
000pyIOBaHUS U TEXHUYECKMMHU CPEICTBAMM ISl €ro OOCIY)KMBaHUS (CTOJIBI, MIKa(bl, BBHITSKKA,
Kamepa misi dnekTpodopesa, mKad CymMIbHBINA, TepMoCTar, (OTOIIEKTPOKOJIOPUMETP, BECHI

TOPCHOHHBIE, IeHTpU(yra (Mayas U 00JbIIast) ,KATOPUMETD).

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-
6ubnnoreunas cucrema. — URL:
https://e.lanbook.com/book/334892 — Pexxum nocrymna:
JUISl aBTOPU3. TIOJIb30BATENIEH.
2 Xumust : 11-if kiace : yriy6InéHHbI ypoBeHs : yueGuuk / | hitps://e.lanbook | 1-4
B. B. Epemun, H. E. Ky3bmenko, A. A. [Ipo3nos, B. B. .com/book/3608
Jlyaun. — 10-e u3g., crep. — Mocksa : [Ipocsenienue, 21
2023. — 478 c. — ISBN 978-5-09-107469-7. — Texkcr :
AIEKTPOHHBIN // JIaHb : 2IeKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/360821. —
Pexxum noctyma: Ui aBTOpU3. II0JIb30BATEIICH.
3 brunos, JI. H. Xumus / JI. H. biunos, U. JI. [lepdunosa, | https://e.lanbook | 1-4
T. B. CokonoBa. — 3-¢ usn., crep. — Cankr-IletepOypr : | .com/book/3339
Jlanb, 2023. — 260 c. — ISBN 978-5-507-47159-1. — | 74
Tekct : anmexkTpoHHBIH // JIaHb : 3EKTPOHHO-OMOINOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/333974—
Pexxum noctyna: juisi aBTOpHU3. MOJIb30BATENICH
Kosn4yectBo HUcnoan3ye
e IK3eMILISAPOB B | TCS MPH
11\-11 JonmoiHUTEIbHbIE HCTOYHUKH Ouodmoreke / H3Y4YeHHUH
CCHLIKA HA pa3nesioB
IBC
1 Capraes, I1. M. O6mas u nHeoprannyeckas xumus / I1. M. | https://e.lanbook | 1-4
CapraeB. — 2-¢ uzn., crep. — Cankt-IlerepOypr : Jlanp, .com/book/3102
2023. — 276 c. — ISBN 978-5-507-46508-8. — Texkcr : 32
AIEKTPOHHBIN // JIaHb : 2IeKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/310232—
Pexxum noctyma: 1 aBTOpU3. II0JIb30BATEIICH.




Ilepeyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca Pesxkum gocryna
YHuBepcuTeTckas 6uOIMoTeKa OHIalH. DIeKTPOHHO-OMOIMOoTeYHAs http://www.biblioclub.ru/
cucTeMa
W3narensctBo JIaHb. DNEKTPOHHO-OMOIMOTEUHAS CHCTEMA https//e.lanbook.com/
Hayunas snektponnas oubauoreka eLIBRARY.RU http://elibrary.ru

KommnieKT IMIeH3MO0HHOI0 U ¢BOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecIeYeHus1

IlepedyeHb JTHIIEH3HOHHOTO TPOTPAMMHOIO ol0ecneYeHus!

MS Windows 8 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Ne4295 ot 28.11.2013
000 «tOxnas CodreepHas kommnanus»; OfficeStandard 2007 JIunensust Ne 42563717 ot
03.08.2007 OPEN 62544085ZZE09 MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader
CB00OOHO pacmpocTpaHseMoe ponprueTapHoe mporpaMMHoe obecrieuenue; Zoom Tapud bazossrit
CBoboano pacnpoctpansemoe 110, ZoomVideoCommunications, Inc.; Skype CBo6oaHO
pacrpocTpaHsieMoe IPoNpUeTapHOe MporpaMMHoe odectieuenue; Y andexBrowser CBoO01HO
pacnpoctpansiemoe [10

MS Windows 7 OEM OLP NL LegalizationGetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«tOxmnas Codreepnas komnanusy»; OfficeStandard 2013 Jluuensus Ne 64009631 ot 28.08.2014
OPEN 940142247Z7ZE1608 ot MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader
CB00OIHO pacIpoCTpaHsIeMoe MPoNpUeTapHoe MporpaMmaoe odecnieuenue; GoogleChrome
CBoboano pactipoctpansemoe 10, munensus freeware; Unreal Commander CBo6oaHO
pacnpoctpansiemoe 110, muuensus freeware;Zoom Tapud ba3osiii CBo60JHO pacnpocTpaHsieMoe
[10, ZoomVideoCommunications, Inc; Skype CBo601HO pacnipocTpaHseMoe MponpueTapHoe
nporpammHoe obecrieuenue; Dr.Web Jlorosopa Ne PI’A03060015 ot 27.03.2019, Ne PT'01270055
ot 27.01.2020 r. Mmexxny ®PI'bOY BO «/louckoit 'AY» 1 OO0 «KOMITAHUA I'OHAAJIbDy; 7-
zip CBoboaHo pacnpoctpansemoe [10, GNU LesserGeneralPublicLicense; YandexBrowser
CBoboaHo pacmpoctpansemoe [10

MS Windows 7 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Ne1834 ot 16.03.2010
000 «tOxnas CodreepHas kommanus»; OpenOffice CBo6oanO pacnpoctpansemoe 10, munen3us
ApacheLicense 2.0, LGPL; Adobeacrobatreader CBo601HO pacmpocTpaHsieMoe IponpreTapHoe
nporpammuoe obecriedenue; Zoom Tapud bazossiii CBoO0HO pacnipocTpansemoe [10,
ZoomVideoCommunications, Inc.; Skype CB0601HO pacnpocTpaHseMoe MPOIpUEeTapHOE
nporpamMmmHoe obecrieueHue; YandexBrowser CBoboaHo pacnpoctpansemoe [10;Dr.Web [lorosopa
Ne PTA03060015 ot 27.03.2019, Ne PT'01270055 ot 27.01.2020 1. mexxny @TBOY BO «/loHCKO#
IF'AY» u OO0 «KOMITAHUSA I'OHAAJIb®y; 7-zip CBob60oaHO pacnpoctpansemoe [10, GNU
LesserGeneralPublicLicense; YandexBrowser CBo6oaHo pacnpoctpansiemoe [10; JlabopaTopus
MMUC «Inane» orosop Ne8630 ot 04.10.2021 mexny ®PI'BOY BO «Jlonckoit TAY» u OO0
«JIaboparopuss MMHUCy.

Ilepeuenb npodeccHOHATBHBIX 023 JAHHBIX
1.Caiit pupmer ACKOH.http://www. ascon. ru.

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

4. KOHTPO.Ib U OHIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUIIJIMHBI




KoHTpons u oIeHKa pe3yiabTaTOB OCBOEHHUS Y4YEOHOW JUCHUIUIMHBI OCYIIECTBISETCS
IpenojiaBaTesieM B Ipolecce MPOBENEHHsS MNPAKTHUECKUX 3aHATHM M J1abOpaToOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIIOJIHEHHS 00YyUaIOIIMMUCS MHIMBUAYATBHBIX 3a1aHUH.

DopMbI U METOBI
KOHTPOJISl M OLleHKH
pe3yJbTaTOB 00yUeHUs

PesyiabTaTsl 00yyeHHs
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

B pe3ynbrate 00yueHus CTYACHT JOJKEH:

3HATb:

3aKOHOMEPHOCTAX M II03HABA€MOCTH SIBICHUN NpuUponasl; o Mecre u | [lepuoanueckuit
3HAYEHUU XUMHHM B CHCTEME €CTECTBEHHBIX HayK M €€ pPOJIM B | YCTHBIN OIpOC.
o0ecreyeHn YCTOWYMBOTO pa3BUTUSI YEJIOBEYECTBa: B pemeHuu | KomokBuyMm.
po0JIEM 3KOJIOTHYECKOM, IHEPTeTUYECKON M THUIIEBON 0€301MacHOCTH,
B pPa3BUTUM MEIULUHBI, CO3/JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HCTOYHHUKOB SHEPIHuH, B obecriedeHnn palnMoHAIBHOTO
IPUPOJIONONIB30BaHNSA, B (OPMHUPOBAHUM MHUPOBO33PEHHS U 0OuIel
KyJbTypbl 4YEJIOBEKa, a TakKe DSKOJOIMYECKM OOOCHOBAaHHOIO
OTHOUIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CPEAE;

OCHOBOTIOJIATAIONINE TOHSTHS (IOMOJIHUTENBHO K cucTeMe moHaTui | [lepuommaeckuii
0a30BOTO YPOBHS) - M30TOIBI, OCHOBHOE M BO30YXKJIEHHOE COCTOSIHHE | YCTHBINA OIPOC.
aToMa, THOpHUIM3aIKs aTOMHBIX opOuTaneii, xumuueckas cBs3b (" " u | KommokBuym.
"" KpaTHBIEC CBS3M), MOJIApHAs KOHIIEHTpAIUs, CTPYKTypHas GopMmya,
u3oMepust (CTpYKTypHas, TIeoMmeTpudeckass (LHMC-TpaHC-U30MEPHUs),
TUTBl XUMHUYECKUX PEaKIuil (ToMo- U TeTeporeHHble, oOpaTUMble U
HEOOpaTUMEbIE), pacTBOpPHl (MCTHHHBIE, JHUCIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHL, CTENEHb TUCCOLUAIUU, D3JCKTPOIU3, KPEKUHT,
pudopmunr); TEOPHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JiekKallhe B OCHOBE IOHUMAaHUS
NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, COBPEMEHHBIE
MPEICTABICHUS O CTPOCHHUH BEIIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  YpPOBHSX; TPEICTABICHUS O  MEXaHU3Max
XUMHUYECKHX PEaKiud, TEPMOJAUHAMUYECKUX ¥  KHHETHYECKHX
3aKOHOMEPHOCTSIX HUX NPOTEKaHUs, O XHWMHUYECKOM DPaBHOBECHH,
TUCTIEPCHBIX CHUCTeMaX, (DaKTOJOTHYECKHE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJYYeHHMH U O€30MacHOM HCHOJIb30BAaHUM BaXKHEHIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHUECKOM
JESTEIbHOCTH YeIOBeKa; OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOTO
MPOU3BOICTBA (HA IPUMEPE MPOU3BOJICTBA CEPHOM KUCIOThI, aMMHAKA,
METaHOJIa, TepepaboOTKH HEPTH).

yMeTb:

BBISBJISITH  XapakTEpHbIE TMPU3HAKK UM B3aUMOCBS3b M3ydeHHBIX | OleHKa pe3yibTaToB
MOHSATUM, MPUMEHATH COOTBETCTBYIOLIME TOHATHUS TPHU ONHCAHUM | TPAKTUYECKHUX U
CTPOEHHS U CBOMCTB HEOPraHMYECKUX W OPraHUYECKUX BEIECTB M UX | JIaOOpATOPHBIX padoT.
MpEBpAIllCHHUI; BBISBIATH B3aHUMOCBSI3b XMMHYECKUX 3HAHUM C
HNOHATUSIMM W TPEJCTaBICHUSIMH JPYTUX THPEIMETOB uid Oolee
OCO3HAHHOTO TIOHMMaHUSl U OOBSICHEHHsSI CYIIHOCTH MaTepHAILHOTO
€IMHCTBA MHpPA; UCIOJB30BaTh CUCTEMHbIC XMMHUYECKUE 3HAHUS IS
00BsICHEHUS u MPOTHO3UPOBAHUS SIBJICHUH, MMEIOIINX
€CTECTBEHHOHAYYHYIO PUPOJY;




WCIT0JIb30BaTh HANMEHOBAHMS XUMHUECKUX COECIUHEHUIN
MEXIYHAPOJAHOI'O COI03a TEOPETUYECKON U ITPUKIIATHON XUMHUHU U
TPUBHAIIbHBIE HA3BaHUS BEUIECTB, OTHOCAIUXCS K H3YYEHHBIM
KJlacCaM OpPraHM4eCKUX U HEOPTaHUYECKUX COEIUHEHUN;
MCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHUS POpMYJT
HEOPraHUYECKUX BEIECTB, MOJEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (DOPMYJT OpraHUYECKUX
BELIECTB; COCTABJIATh YPABHEHUSI XUMUYECKHUX PEAKIIMM U PACKPhIBAaTh
UX CYHIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
MIOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATUX PeaKIuii;
peakuuiit HOHHOTO OOMEHa IYTEM COCTaBJICHMSI UX MOJIHBIX U
COKpAIlICHHBIX HOHHBIX YPAaBHEHUH; PEAKLUN TUAPOIIN3a, PEAKLIUN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB IIMHKA U
QIIOMHUHMS ); TIOATBEPKAATH XapaKTEpHbIE XMMHUECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIMMHU SKCIIEPUMEHTAMU U 3aMACIMHU
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

OueHka pe3yabpTaToB
MPAaKTUYCCKHUX U
1ab0paTOPHBIX padoT.

KJIaccu(UIMpOBaTh HEOPraHMYECKHE U OpraHMYeCKHE BelecTBa WU
XMMHYECKHE pEAKIMH, CaMOCTOSATEIBHO BBIOMpATh OCHOBAaHUS M
KPUTEPUH Ui KJIAaCCHU(PUKALMU U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapakTepu30BaTh COCTAaB W  Ba)XHEHIIME CBOWMCTBA  BEIIECTB,
NPUHAUIEKAIIMX K ONpPENEICHHBIM KJlaccaM M IpylrnaM COEIUHEHUN
(mpocThle BEIIECTBA, OKCH[bI, T'MJIPOKCUABI, COJH; YIIEBOJOPOIBI,
npocThbie 3(UPBI, COUPTHI, (PEHOIIBI, aJIbJETUABI, KETOHBI, KApOOHOBBIE
KHCJIOTBI, CJIOXKHBIE 3(DUPBI, XKUPBI, YTIIEBOAbI, AMUHBI, AMUHOKHCIIOTBI,
0enKu); MPUMEHATh 3HAHMS O COCTaBe M CBOWCTBAX BEILECTB IS
JKCIIEPUMEHTAIILHOU IIPOBEPKU TUIIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN POTEKAHUSA XUMHYECKUX peakuuit u
IIPOrHO3MPOBAHUS BO3MOYKHOCTEH UX OCYHIECTBIICHHS;

OneHka pe3ynbTaToB
NPAaKTHYECKUX U
na0opaTOpHBIX PadoT.

cOPMHPOBAHHOCTh ~ YMEHHH  MOATBEPXKJaTh Ha  KOHKPETHBIX
npuMepax XapakTep 3aBHCHUMOCTH PEaKIUOHHON CIOCOOHOCTH
OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ OT KpaTHOCTH U THUIIA KOBaJICHTHOM CBS3U
(" " um""), B3aMMHOTO BJIUSHHS aTOMOB M TPYII aTOMOB B MOJIEKYJax;
a TaKkXke OT OCOOEHHOCTEH pealu3alud pa3IUYHbIX MEXaHH3MOB
MPOTEKAHUs PEaKIU;

Onenka pe3ynbTaToB
HPAaKTHYECKUX U
1a0opaTOpHBIX PadoT.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y>KJICHHOM COCTOSTHUM) U HOHOB XMMHUYECKUX 3JIeMEHTOB 1 - 4
nepuonoB Ilepuoanueckoit cucrems [I.M1. MeHnneneeBa u ux
BaJICHTHBIE BO3MOKHOCTH, UCTIOJIB3Ys oHsATHsA "'s", "p", "d-
3JIEKTPOHHBIE" OPOUTANIH, SJHEPTETHUECKUE YPOBHH; OOBACHITDH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMUYECKUX 3JIEMEHTOB U

o0pa3yeMbIX UIMH COeIMHEHUH 10 epUoAaM U IpymIam;

Onenka pe3ynbTaToB
PAaKTHYECKUX U
1a0opaTOpHBIX PadoT.

BJIaJICHUE CUCTEMOM 3HAHUHN O METOAaX HAy4YHOI'O0 MO3HAHUS SBJICHUN
HpI/IpOI[BI, I/ICHOJIBBYCMBIX B CCTCCTBCHHBIX HayKax n YMeHI/I}IMI/I
MPUMEHSTH 3TH 3HAHMS TPU IKCTICPUMEHTATBHOM HCCIIETOBAHUH
BCILICCTB U IJIA OGBHCHGHH}I XUMHUYCCKUX }IBHGHI/Iﬁ, HMCHOIIINUX MECTO B
MPUPOJIE TPAKTUYECKOMN JACSITSIHPHOCTH YEIOBEKA U B TIOBCETHEBHOM
JKM3HH;

OueHka pe3yabTaToB
MPAaKTUYCCKHUX U
ab0paTOPHBIX padoT.

IPOBOJIUTH PAcUEThl 10 XUMHUECKUM (pOpMyIiaM U ypaBHEHHUSIM
XUMHYECKHX PEAKLUH ¢ UCTO0Ib30BaHUEM (PU3MUECKUX BEIUUYMH
(Macchl, 00beMa ra3oB, KOJIMYECTBA BEIIECTBA), XaPAKTEPH3YIOLTHX

OneHka pe3ynbTaToB
NPaKTHYECKUX U
71a00paTOPHBIX PadOT.




BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacyeThl O HAXOXKICHUIO
XUMHUYECKON (POPMYITBI BEIIECTBA; pacyeThl Macchl (0Obema,
KOJIMYECTBA BEUIECTBA) POIYKTA PEAKINH, €CIIM OJHO U3 MCXOIHBIX
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONPEICICHHON MacCOBOM Joei
PacTBOPEHHOTO BEIIECTBA MJIM IAaHO B M30BITKE (MMEET IPUMECH );
pacueTsl MacCOBOM MJIM OOBbEMHOMN J0JIM BBIXO/IA MPOJYKTA PEaKIny;
pacueTsl TerIoBoro 3¢ exra peakuii, 00bEMHBIX OTHOIICHHIA T'a30B;

MPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH C TIO3UITUI
9KOJIOTHYECKOI O€30IIaCHOCTH MOCIIEACTBHSA OBITOBOM U
MIPOU3BOACTBEHHOM ESTEILHOCTH YEJI0BEKA, CBA3AHHOM C
nepepaboTKOM BEIIECTB; UCIIOJIb30BATh MOJIYYEHHBIC 3HAHUS JIJIS
MPUHSATHS TPAMOTHBIX PEIICHUH POOJIeM B CUTYaIHIX, CBSI3aHHBIX C
XUMHUEH;

OueHka pe3yabTaToB
MPAaKTUYICCKHUX U
abopaTOPHBIX padoT.

C(OPMHPOBAHHOCTh YMEHUH  CaMOCTOSITEIbHO IUIAHUPOBATh U
IPOBOAMTH XUMHUYECKUH HKCIEPUMEHT (MOIY4EeHHE U U3ydeHHUE
CBOWCTB HEOPTaHWYECKHX M OPraHUYECKHUX BEIIECTB, KaUCCTBEHHBIC
pCeaknnuun YrjieBoaopoaoB PA3INIHBIX KJIaCCOB n
KHCJIOPO/ICOIEPIKAIINX OpPTaHUYECKUX BEIIIECTB, peleHue
9KCIEPUMEHTAIBHBIX 3a/1a4 TI0 PACIO3HABAHWIO HEOPTaHHMYECKUX H
OpPTaHWYECKHUX BEIIECTB) C COONIOJEHUEM TIpaBUI OE30MaCHOTO
oOparieHuss ¢ BemecTBaMHM M J1a0OpPaTOpHBIM  00OpPYIOBaHHUEM,
dbopMynTUpoBaTh e HCCIEAOBAHUS, MPEAOCTABIATh B PA3TUIHON
dopMe pe3ynbTaThl IKCIEPUMEHTa, aHAM3UPOBATh M OLECHUBATH HX
JIOCTOBEPHOCTb;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
JabOpaTOPHBIX padoT.

OCYILECTBIIATh 1LI€JICHANPABICHHBIN MOUCK XMMUYECKOH HH(pOopManuu
B Pa3IMYHBIX MCTOYHHUKAX (HaydHas M y4eOHO-HAaydHas JIMTepaTypa,
cpeacTBa MaccoBo uHpopManuu, ceTb MHTepHEeT u Ipyrue),
KPUTHYECKH aHAJIN3UPOBATh XUMHUYECKYIO UH(pOpMaLHIO,
nepepadaTbIBaTh €€ U MCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHON
yaeOHOM 3a1auei;

Onenka pe3ynbTaToB
MPaKTHYECKUX U
1a0opaTOpHBIX PadoT.

0CO3HABaTh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
ONpeACIICHHBIX BEUIECTB, IOHMMAas CMBICII IMOKAa3aTeNsl IPeAeIbHON
JOITYCTUMOW KOHIIEHTPAIIUH, U MOSICHATH HAa IPUMEPAX CIIOCOOBI
YMEHBIIEHUS U NPEIOTBPAIICHUS UX BPETHOTO BO3/ICUCTBUS Ha
OpraHU3M YeJIOBEKa.

OneHka pe3ynbTaToB
MNPAaKTHYECKUX U
n1a0opaTOpHBIX PadoT.

Hmozoewvtit Konmpow:

Jlugppepenyuposannsiii
3auem
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