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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C0.02.02 «Xumus»
1.1. O6saacTh NpUMeHeHNsI TPOTPAMMBbI

PabGouass mnporpamMmma JUCHUIUIMHBI  SIBISIETCS  YacTbi0  MPOTrpamMMbl  HOJATOTOBKHU
CHCLMAINCTOB  CPEIHEr0 3BEHA B  COOTBETCTBUM C  (peaepanbHBIM — TOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM CpEIHEero MpodeccHnoHalIbHOTO 00pa3oBaHUs MO CIELHUAILHOCTU
36.02.01 Berepunapusl.

[Tpuka3z Muntpyna Poccun ot 12.10.2021 N 7121 "O6 yTBepaeHUN TPO(HECCHOHATEHOTO
crangapra "PaboTHUK B 00JacTu BeTeprUHAPHH"

[Tpuka3z Munnpocsemenus Poccun ot 23.11.2020 N 657 "O0 yrBepxaeHuu ¢eaepaaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIILHOTO CTAaHAAPTA CPEeIHEr0 MPOoPecCHOHATHLHOr0 00pa3oBaHUs MO
crienaibHocTH 36.02.01 Betepunapus"

1.2. Mecro y4eOHO! [UCHUILVIMHBI B CTPYKType MPOrpaMMbl INOATOTOBKH
CIICEMUAJIMCTOB CpPEIHEro 3B€HA: OUCHUIINIMHA OTHOCHTCA K HpO(bI/IJIBHI)IM AUCHUITIINHAM
0011e00pa3oBaTeIbHOM MOATOTOBKH.

1.3. Hean n 3a7a4u y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pe3y/abTaTaM OCBOCHUS
Y4eOHO# JMCIUIIUHBI:

B pesynbrare ocBoeHus Kypcea "Xumusa" CTyI€HT JOJIKHBI 3HAT!

1)  chopMUpOBAaHHOCTH  TPEACTABICHUH: O  MaTrepHaJbHOM  EIMHCTBE  MUpa,
3aKOHOMEPHOCTSIX M II03HABa€MOCTH SIBJICHUI NPHUPOABI; O MECTE M 3HAYEHUU XHMHUHU B CHCTEME
€CTECTBEHHBIX HAayK U €€ poJii B 00€CIEUeHUH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
npo0JeM HKOJOTUYECKOM, PHEPreTHUeCKOW M MUILEBOM 0e30MacHOCTH, B Pa3BUTHH MEAULUHBI,
CO3J1aHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB JHEPrHMM, B OOECIEYEHHH pPallMOHAIBHOIO
HPUPOJIONIOIB30BaHUA, B (POPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJIbTyphbl YEJIOBEKa, a TAKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

2) OCHOBOIOJIAraroIINe MOHATHS (JOMOJHUTENBHO K CUCTEME MOHATHI 6a30BOr0 YpOBHS) -
M30TOIbI, OCHOBHOE M BO30YXXIEHHOE COCTOSHUE aToma, TMOpHuaM3alMs aTOMHBIX OpOuTanew,
xumuyeckas cBsa3b (" " u "', KpaTHBIE CBSA3M), MOJISIpHAs KOHLEHTpalus, CTPYKTYpHas (opmyia,
nu3oMepust (CTpYKTypHasi, TeoMeTpudeckas (LUC-TpPaHC-U30MEpHs), THUIbl XUMUYECKHX PpeaKlIui
(roMo- W reTeporeHHble, oOpaTuMble M HeOOpaTUMBbIE), PACTBOPHI (MCTHHHBIE, AUCHEPCHBIC
CUCTEMBI ), KPUCTAIOTUPATHI, CTENIEHb AUCCOLMALINN, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE 3HAHUA, JIEKallMe B OCHOBE ITOHUMaHMS
MPUYMHHOCTA U CUCTEMHOCTH XHMHUYECKHUX SIBJIEHUH, COBPEMEHHbIE MPEICTABICHUS O CTPOCHHU
BEUIECTBA HAa AaTOMHOM, MOJIEKYJIPHOM H HaJIMOJIEKYJIIPHOM YPOBHSX; IIPEICTaBICHUS O
MeXaHM3MaX XUMHUYECKUX peakUuil, TEPMOAMHAMUYECKUX U KUHETHYECKHX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHH, AMCIEPCHBIX CHUCTEMax, (PaKTOJOTHUECKUE CBEJCHUS O
CBOICTBax, cocTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJB30BAaHUU BAKHEUIIMX HEOPTraHUYECKUX M
OpPraHMYECKHUX BEIIECTB B OBITY M MNPAKTHUECKOW JESITEIbHOCTH 4YeJOBEKa; OOIIMX HAayYHBIX
MPUHIIMIIAX XUMUYECKOTO MPOU3BOJICTBA (Ha MpUMEpE MPOU3BOACTBA CEPHOM KUCIIOTHI, aMMHUaKa,
MEeTaHoJIa, epepaboTKu HePTH).

B pesynprare ocBoeHus Kypca "XuMus" CTyAEHT TOJKHBI yMeTh!

1) BBISBIIATH XapakTepHbIE NMPU3HAKM M B3aUMOCBA3b HM3YUYEHHBIX MOHATHH, MPUMEHSTH
COOTBETCTBYIOIIME MMOHATHS MPHU ONKUCAHUU CTPOCHUS U CBONCTB HEOPraHUYECKUX U OPTraHMYECKUX
BEUIECTB M MX IPEBPALICHUM; BBIABIATH B3aUMOCBA3b XMMHWUYECKUX 3HAHUI C TMOHATUSAMH U
MPEJICTAaBICHUSIMA JIPYTUX TPEeIMETOB st Oojiee OCO3HAHHOTO IOHUMAaHHs U OOBSCHEHUs
CYLIHOCTH MAaTepHaIbHOTO €AMHCTBA MMPA; HUCIIOJIB30BATh CHUCTEMHBIE XMMUYECKUE 3HAHUA IS
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OOBSICHEHUS M TPOTHO3UPOBAHMS ABJICHUI, IMEIOINX €CTECTBEHHOHAYYHYIO TIPUPOY;

2) UCHONIb30BaTh HAUMEHOBAHMUS XUMHYECKHX COEIUHEHHI MEXIYHapOJHOTO COI03a
TEOPETUYECKOW M TNPUKIATHOW XUMUU U TPUBUAIbHBIE HA3BaHMS BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJlacCcaM OPraHMYeCKHX U HEOPraHMYECKUX COEIWHEHUH; MCIOJB30BaTh XUMHUECKYIO
CHUMBOJIMKY JJISi COCTaBJICHUS (POPMYJI HEOPTaHHMUECKUX BEIIECTB, MOJICKYJISAPHBIX U CTPYKTYPHBIX
(pa3BepHYTBHIX, COKpPALIEHHBIX M CKEJNETHBIX) (OpPMyn OpPraHM4YecKHMX BELIECTB; COCTABIAThH
YPaBHEHHUS XMMHUYECKHUX PEAKIUM U paCKpbIBaTh UX CYIIHOCTh: OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuil OCPEJICTBOM COCTaBJICHHS JJIEKTPOHHOTO OajlaHCa 3TUX pPEaKIMil; peakuuid HOHHOIO
0o0OMeHa IIyTeM COCTaBJIEHUS UX IMOJIHBIX U COKPALIEHHbIX MOHHBIX YPaBHEHU; peakliuii THIpoJIn3a,
peakiuil KoMIuIeKcooOpa3oBaHUsl (HAa MpUMEpPe THIPOKCOKOMILJIEKCOB IIMHKA W AJIOMHUHUS);
NOATBEPXKJAaTh  XapaKTepHble  XMMHUYECKHME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
9KCIIEPUMEHTAMH U 3aIllUCSAMU YPAaBHEHUN XUMUYECKUX PEaKIUii;

3) xnaccupuUIMPOBaTh HEOPraHMUECKUE U OPTaHUYECKHE BEIIECTBA U XUMUUECKUE PEaKny,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUH IS KiaccU(DUKAIMKM W3YyYaeMbIX XUMHUYECKHX
O00BEKTOB; XapaKTEpU30BaThb COCTAaB U BAXKHEHIIME CBOWCTBA BEILECTB, MPUHAMISKALIUX K
OTIpeIeIeHHBIM KJIaccaM U TPYIaM COeIMHEHUH (MPOCThIe BEIIeCTBa, OKCHUIbI, TUAPOKCUIBI, COJIH;
YIIEBOIOPOABI, MPOCThIE 3(PUPHI, COUPTHI, (PEHOJBI, AJIbAETHU]Ibl, KETOHbI, KapOOHOBBIE KHUCIOTHI,
CJIOHBIE A(UPBI, )KUPBI, YTIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH ); MPUMEHSITH 3HAHUS O COCTaBE
U CBOMCTBaX BEIIECTB JUISI  OKCIEPUMEHTAJIbHOW MPOBEPKH TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHWsI XUMHUYECKHX PEaKIUil M MPOrHO3UPOBAHMSI BO3MOXKHOCTEH HX
OCYIIIECTBIICHUS;

4)chopMHpOBAaHHOCT, YMEHUN TOATBEPKIaTh HAa KOHKPETHBIX MPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTM OpPraHMYECKHX COEJAMHEHUH OT KpaTHOCTU U THIIA
KoBajJieHTHOH cBsi3M (" " 1 ""), B3aMMHOTO BJIMSHHS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaxX; a TakKe
0T 0COOEHHOCTEH peann3aiy Pa3InIHbIX MEXaHU3MOB IPOTEKAHUS PEAKIINH;

5) XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YXIECHHOM
COCTOSIHUM) U HMOHOB XMMHYECKUX 31eMeHTOB | - 4 mepuonoB Ilepmoguueckoi cucremsr [I.1.
MenpeneeBa U UX BaJIEHTHbIE BO3MOXHOCTH, UCHOJIB3yd moHsaTtus "s", "p", "d-anmexTpoHHbIE"
opOuTaNu, SHEPreTUYECKUE YPOBHH; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UIMU COSAMHEHUH 110 epHoiaM U rpyIam;

6)BnasieHHe CHCTEMOM 3HAaHUH O METOJaX HAy4yHOro I[IO3HAHUS SBJICHUW IPUPOJIBI,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHMSAMHM IPUMEHATh OJTH 3HAHWUS IIpU
HKCIEPUMEHTAIbHOM HCCIIEI0BAaHUU BEUIECTB U JUIsl OOBSICHEHUS] XMMUUYECKUX SIBJICHUM, UMEIOIINX
MECTO B IIPUPOJIE IPAKTUUECKOM NEATEIbHOCTH YEJI0BEKA U B IIOBCEHEBHOM KU3HU;

7) NIpOBOJIUTH PacyeThl 10 XUMUYECKUM (POpMysIaM U ypaBHEHHUSIM XUMHUYECKHX PEaKIHH ¢
UCMOJIb30BaHUEM (U3MYECKUX BEIMYMH (Macchl, oObeMa Ta30B, KOJIMYECTBA BEILECTBA),
XapaKTEpU3YIOIIMX BEIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: pacyeThl 0 HAXOXKJIEHUI0 XUMUYECKOU
(dopMyInbl BellecTBa; pacueThl Macchl (00beMa, KOJMYECTBA BEILIECTBA) MPOAYKTa PEAKIMH, €CIH
OJHO W3 HCXOIHBIX BENIECTB JAaHO B BHUJE pacTBOpa C OMNPEACICHHON MacCOBOW J10JeH
pPacTBOPEHHOI'O BEIIECTBA WJIM JaHO B H30BITKE (MMEET HPUMECH); pacyeTbl MacCOBOW WM
00BEMHOW JIOJIM BBIXOJIa TIPOJIYKTA PEAKIMH; PacyeThl TEIJIOBOTO 3¢ deKTa peakiuid, 00beMHBIX
OTHOILIEHUH I'a30B;

8) mMporHo3upoBaTh, aHATM3UPOBATH U OLIEHWBATH C MO3UIIUNA SKOJOTHYECKON 0€301acHOCTH
MOCJEACTBHSI OBITOBOM M MPOM3BOACTBEHHOM JESATEIBHOCTH YEI0BEKa, CBA3AHHOM C mepepadoTKon
BEIIECTB; MCIOJNb30BaTh IOJYYCHHbIE 3HAHUS MJS NPUHATUS T'PAMOTHBIX pelleHud mpobdiieM B
CUTYalUsIX, CBSI3aHHBIX C XUMHEN;

9)chopMHUPOBAHHOCTh YMEHHI CaMOCTOSITENIbHO IUJIAHUPOBATh W MPOBOAUTH XMMHUYECKUN
DKCIEPUMEHT (IIOJIyYEHHE M M3yYEHUE CBOICTB HEOPraHMUYECKUX W OpPraHMYECKUX BEIIECTB,
KAueCTBEHHbIE PpEaKIUU YIJIEBOJOPOJOB  PA3IUYHBIX KIACCOB U  KHUCIOPOACOIEPKAIINX
OpraHMYECKHUX  BEIIECTB, PpELICHUE  OKCIEPUMEHTAIBHBIX  3aJad [0  pacro3HaBaHUIO
HEOPTraHWYECKUX M OPTaHUYECKHX BEIIECTB) ¢ COOJIOJCHHEM IMpaBUil 0€30MMacHOT0 OOpaIieHus C
BEIIeCTBAaMM UM Ja0OpaTOpHbIM  OOOpyJOBaHUEM, (OPMYIHMPOBAaTh LEIM  HCCIEIOBAHUS,
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MPEIOCTABISATh B Pa3NUYHON (OopMe pe3ynbTarhl SKCIIEPUMEHTA, aHAIM3UPOBATh M OLICHUBATH UX
JIOCTOBEPHOCTH;

10) ocymiecTBIATh LEICHANPABICHHBIM MOMCK XWMHYECKOW HMH(OpMAIMM B pa3iIMYHBIX
UCTOYHHUKAX (HayyHas M y4eOHO-HaydHas JMTEepaTypa, CpPeICTBa MacCOBOM HH(pOpPMAIUH, CETh
WuTepHeT U Apyrue), KpUTHIECKU aHATH3UPOBATh XUMHUYECKYIO HH(OpMAIIHIO, TepepadaThiBaTh e
Y UCIIOJIb30BaTh B COOTBETCTBHH C IIOCTABJICHHOW y4eOHOMU 3a1aueii;

11) oco3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI OINPEJCICHHBIX BEIECTB,
MOHMMAas CMBICIT TIOKa3aTells MPEeACIbHOM JOMYCTUMON KOHIICHTPAIMK, W TOSCHATh Ha MPUMEpax
CIIoCcOOBI YMEHBIIICHUS U MTPEIOTBPAIEHUS MX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YeJIOBEKa.

2. CTPYKTYPA U COJEPKAHUE JUCIHUIIJIMHDbI

2.1. O0bemM yueOHOM TUCHMILINHBI M BUAbI Y4e0HOIi padoThI

O06bEeM YacoB

Bun yue6HOM paboTHI Ounas dpopma

oOyueHwus,
2023, 2024 r.1.

MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 100
O0s3arenpHas ayquToOpHas yueOHasi Harpy3Ka (Bcero) 68
B TOM YHCJIE:

JIEKLIUA 34
MPAKTUYECKUE 3AHATHUS 17
71a00paTOPHEIC 3aHATHS 17

KYpCOBbI€ pabOThl/ IPOEKTHI
CamocTosiTenbHas paboTa cTyieHTa (BCEro)
B TOM YHCIIE

VHJIMBU1YaJIbHBIA POEKT 32
Koncynbsranun/KoHTpons

IIpomexyTrouHas aTTectanus B popme nuddepeHnmanpHoro 3a4era




2.2. TemaTuuyeckuii mjian u coaep:kanue gucuunianubl CO0.02.02 «Xumusi»

O0beM yacoB

HaumeHoBaHue Copep:xaHue y4eOHOTr0 MaTepHuaJia, JadopaTopHbie padoThl H NPaKTHYECKHE 3aHATHS, CAMOCTOSATeIbHas1 padoTa Ounas dpopma Yposens
pa3/iesioB U TeM o0yJammmuxcsi, KypcoBasi padora (IIPoeKT) (ec/iu npedycmompensi) 0 CHU, OCBOEHHUS
2023, 2024 r.1.
1 2 3 4

Pazmen 1. Ocnognoule 3aKOHbL XUMUU
Copepxanrie yueOHOro (JIEKIIMOHHOT0) MaTepraa
1 | OcHOBHBIC NOHATHS XMMHH. 3aKOH COXPAHCHHS MACChI BEIECTB 1
2 | 3akon ['ecca 2
3 | Ctpoenue aroma, nepuoguueckas cucteMa Menjeneesa 14 3
4 | Teopwsi SJIEKTPOJTUTHICCKON AUCCOLMAIIMHI
5 | OKHCIUTETHhHO-BOCCTAHOBUTEIIBHBIC TPOIICCCHI
6 | I'maponus coneit
IIpakTrueckue 3aHsITUS
1 | Pemenue 3a1a4 «3aK0OH COXpaHEHHsI MACChI BEIIECTBY» 2
2 | Pemenne 3agau «CtpoeHHe aToMa, IepUoIUecKas cucteMa MeHaeneeBay 2
3 | Pemenne 3agau «Teopus 3JIEKTPOIUTHYSCKON TUCCOITHATINI 2
4 Pemienue 3amau «OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIC IPOIIECCHD» 2
5 | Pemenue 3amau «I ' uapoaus coneiy 2
6 | JlaboparopHas paboTa — THAPOJIM3 COJICH 2
7 | JJaboparopHasi paboTa — OKHCIMTEIbHO-BOCCTAHOBUTEIHEHBIC PEAKITUHI 2
8 | Penrenue 3a1au « BolunciieHne KOHIIGHTPAIMU PACTBOPOBY 2
Bcero 30

Paznen 2. Heopzanuueckasa xumus
Copepxanrie yaeOHOro (JICKIIMOHHOTO) MaTepuaja 1
1 | Xumus MetajijioB 2
2 | Xumus HEMETAIIOB 8 3
[IpakTHyeckue 3aHATHS
1 | CaoiicTBa S 2]1EMEHTOB 2
2 CBolicTBa p 2IEMEHTOB 2
3 ‘ CaoiicTsa d 3meMeHTOB 2
Bcero 14

Pasnen 3. Opzanuyueckas xumus 1
Copepxannie yaeOHOTOo (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus byrnepoBa. HoMeHKIIaTypa M H30MEpHsl OPTaHUIECKUX COSTMHEHUH 3
2 | OcHOBHBIE KJIACChl OPIraHUYECKUX COCAMHEHUI 8
[IpakTHyeckue 3aHATHS ]
1 | Pewenue 3a1a4 «HoMeHKIaTypa U M30MepHUs OPraHMYECKUX COEIMHEHMITY 2
2 Tlomy4yeHne nmpefeIbHBIX W HETPEIENbHBIX YTIIEBOJOPOIOB 2
3 | CaoiicTBa ciupTOB M KApOOHOBBIX KHCIOT 2
Bcero 14

Paznen 4. Hauana xumuueckozo ananusza 1
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Conepxanne y4eOHOrO(JIEKIIMOHHOTO) MaTepHaa

1 | OcHOBHBIE MOHATHSI AHATUTHYECKON XUMHUH 4

[pakTryeckue 3aHATHS

1 | M3ydeHne KaueCTBEHHBIX PeaKInil OpraHMIeCKUX BEIECTB 3

2 | V3yyeHnue kaueCTBEHHBIX PEAKINH HEOPraHUYECKHUX BEIICCTB 3

Bcero 10
NHnuBuayanbHBINA TPOEKT 32
[TpomexxyTounast arrectamus B popme auddepeHnaibHoro 3aueTa

100

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIYIOIUe 0003HAYCHUS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOIHEHUE IEATEIFHOCTH 10 00pa3ily, HHCTPYKIIUHU WIIH MTOJT PYKOBOJCTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE JAEATEIIbHOCTH, peIlieHHe TPOOIEMHBIX 3aj1ay).



3. YCJIOBUSA PEAJINBALIINU INCHUITJINHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS KaOMHETOB:

- Yueonass ayautopusi Ne 101 nis npoBeneHus y4eOHBIX 3aHSATHH, BBITIOJHEHUS KYypPCOBOTO
npoekTa (paboTbl), B TOM 4YHCJIE TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJBTAIMi, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTallUK, OCHAIIEHHAs CIelMaTu3UPOBaHHON Mebenbio (paboyee
MECTO MPETIOAABATENS, CTOJBI, CTYIbS, Ay JTUTOPHAs JI0CKA).

TexHuueckue cpenctBa oOydeHHs: HAOOp JEMOHCTPALIMOHHOTO O0OpYAOBaHUS - HOYTOYK
(mepeHoCcHOl); crenuanTu3upoBaHHOe y4eOHOe 00OpynOBaHHWE - BBHITSHKHOW MIKad, ra3oBbIe
TOpENIKH, CYHIWIbHBIN mmKad, mkad I8 peakTUBOB W JAOOPATOPHOM IMOCY[bl, LIEHTpUdyTra
(mepeHocHas), y4eOHO-HArJSAHBIE TOCOOMS 00eCIeYNBAIONINEe TEMAaTHYCCKUE HILTFOCTPAIUH,
COOTBETCTBYIOIIME pa0OUYUM y4eOHBIM IIPOrpaMMam - TaOJIUIIbI, I1JIAKATHI.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «tOxnas Codreepnast kommanusi»; Office Standard 2007 JIuuensust Ne 42563717
ot 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBoGOJHO pacmpoCTpaHsIeMOe MPOIPUETAPHOE MporpaMMHOe obecnieuenue; Z0oom Tapud
ba3oBelit CBoO0HO pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype Cro6oano
pacnpocTpaHsieMoe MPONpUETapHOe MporpaMmHoe obecrieueHue; Yandex Browser Cpo6omno
pactpoctpansemoe [10

-YueOnass ayauropusi Ne 74 s mpoBeleHUS YYEOHBIX 3aHSITHM, BBIIOIHEHHUS KypCOBOTO
npoekTa (paboTbl), B TOM 4YHCIE TPYIIOBBIX W WHAWBHIYaTbHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTallud, OCHAIIEHHAs CIEelMaTu3UPOBaHHON Mebenbio (paboyee
MECTO MPETIOAABATEINS, CTOJbI, CTYJbsI, Ay TUTOPHAs JTOCKA, MOMKA).

Texuuueckue cpeactBa oOydeHus: HaAOOp JIEMOHCTPAIMOHHOTO 00OOpyAOBaHUS (ayAuo
cucTeMa, MPOSKIUOHHBIA IKpaH, MPOEKTOP, NMEPCOHAIBHBIM KOMIBIOTEp), Y4eOHO-HATIIATHBIC
nocobusi o0ecrneynBaroIe TeMaTHYECKIe MILTIOCTPALUU, COOTBETCTBYIOIINE Pab0YNM y4EOHBIM
IporpaMMaM - rajepesi MOPTPETOB (PHU3MKOB, My3eill (u3nueckux MpuOOpoB, BUPTyaibHas
nabopaTtopust pU3MKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO
«tOxnas CodreepHas kommanusi»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CBobosHO pacnpocTpaHseMoe IponpueTapHoe MporpammHoe obecneuenue; Google Chrome
CBobGogno pacnpoctpansiemoe [10, munensus freeware; Unreal Commander CsoGomHo
pacnpoctpansemoe 110, nuuensus freeware; Zoom Tapu¢ bazossiii CBoO0AHO pacnpocTpaHsieMoe
IT10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe NpONpUETaApHOE
nporpamMmmHoe obecrieuenue; Dr.Web Jlorosop Ne PI'AO1140022 ot «16» Susaps 2025 r. Mexay
OI'bOY BO «/louckoii TAY» u 000 «KOMIIAHUA TOHIOAJIB®y»; 7-zip CsobogHO
pacnpoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGojHo
pacripoctpansemoe 110

- YueOnas ayauropusi Ne 235 [lomemenue ans XpaHeHUs! U MPOPUIAKTUIECKOTO 00CTyKUBaHUS
yueOHOT0 000PYIOBAHMS.

YKOMIUIEKTOBAaHO —CHEIHATU3UPOBAaHHON MebOenbio  (cToi, mKadel, ceid) st XpaHEHUS
000pyIOBaHUS.

Windows 10 Pro JInmenzuss Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 ot
Microsoft Volume Licensing Service Center; Office Standard 2016 Jlunensus Ne 66241795 ot
28.12.2015 OPEN 96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice
CBoOoaHo pacnpoctpansiemoe [10, nmunensust Apache License 2.0, LGPL; Adobe acrobat reader
CB00OHO pacrpocTpaHseMoe MPoNpUeTapHoe MporpaMmHoe oodecnieuerune; Z0om Tapud bazoserit
CBobOonHo pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CsoGoaHO
pacrpocTpaHsieMoe MponpueTapHoe mporpammuoe obecmeuenue; Yandex Browser CsoGoaHO
pacnpoctpansiemoe [10; Dr.Web [loroBop Ne PI'A01140022 ot «l16» SuBaps 2025 1. mMexmy



OI'bBOY BO «Jlouckoii 'AV» u OO0 «KOMIIAHUSA TI'DHAAJIb®D»; 7-zip CBobomaHO
pacmipoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGoaHO
pacnpoctpansiemoe [10; Jlaboparopus MMUC «Ilnane» HoroBop Ne 2789-24 ot 16 mas 2024 r.
Mexay @PI'bOY BO «/louckoit TAY» u OO0 «Jlabopatopus MMUC».
- YyeOnas ayauropus Ne 102 ITomemenue 1Jisi XpaHEHUsT © TPOPHIAKTUIECKOTO 00CTYKUBAHUS
yueOHOro 000pyIoBaHMs. YKOMIUIEKTOBAHO CHEIHAIM3UPOBAHHOW MeEOENbl0 [UIsl XpaHEHUS
000pYyIOBaHUS U TEXHUYECKUMHU CPEICTBAMHU JUISL €ro OOCITY>KUBAHHS (CTOJBI, MIKa(bl, BBITIKKA,
KaMmepa ans anekTpodopesa, mKad CyHIMIBHBIN, TepMOCTaT, (OTOAIEKTPOKOIOPUMETP, BECHI

TOPCHOHHBIE, IeHTpHU(yra (Masas 1 00JbIas) ,KaIOPHUMETD).

3.2. UndopmanmonHoe odecrieyeHne 00y4eHus

KounuyecrBo Hcnoan3yer

Ne JK3eMILISIPOB B csl mpu
OCHOBHBIE HCTOYHUKH

m\n oudmortexe / U3Y4YEeHHH

cepliika Ha OBC pas3aesnoB

1 Xumus : 10-# kimace : yrinyOn€HHBIA ypOBEHb : https://e.lanbook.co | 1-4
yuebnuk / B. B. Epemun, H. E. Ky3smenko, B. H. m/book/437447
Tepenun [u np.] ; mox penakiueit B. B. JIlyanna. —

11-e u3n., crep. — Mockaa : [Ipocsenienue, 2024.
— 446 c. — ISBN 978-5-09-112282-4. — Tekcr :
AJICKTPOHHBIN // JIaHb : 2JIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/437447. — Pesxxum
JOCTYTA: JUIsl aBTOPU3. TIOJIb30BATEIICH.

2 Xumus : 11-i knacc : yrinyOn€HHbBIH ypOBEHb : https://e.lanbook.co | 1-4
yueOHuk / B. B. Epemun, H. E. Ky3pmeHko, A. A. m/book/437450
Hpo3nos, B. B. JIlynun ; nox penakuueit B. B.

Jlynuna. — 11-e u3zn., crep. — Mocksa :
[Tpoceemenne, 2024. — 478 ¢. — ISBN 978-5-09-
112283-1. — TexkcT : 31eKTpoHHbI // JIaHb :
3IEKTPOHHO-0MOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/437450 (narta
obpamenusi: 08.07.2025). — Pexum gocryna: s
aBTOPH3. NIOJI30BATEIIEH.

3 baunos, JI. H. Xumus / JI. H. bmunos, W. JI. | https://e.lanbook.co | 1-4
IMepdunosa, T. B. CokomoBa. — 3-¢ u3., crep. — | m/book/333974
Cankr-IlerepOypr : Jlanp, 2023. — 260 c. — ISBN
978-5-507-47159-1. — Texkcr : 21eKTpoHHBI // JlaHb

AJIEKTPOHHO-O0MOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/333974. —  Pexum
JIOCTYMA: JUIsl aBTOPH3. TOJIh30BaTeNei
KosmuectBo Hcnoab3yer

Ne IK3eMILIAPOB B csl IpH
JlonoTHUTEeIbHbIE HCTOYHUKH

n\n oudauoTexe / NU3yYeHUH

ccbliIka Ha OBC pa3jaeJioB

1 Capraes, [1. M. Ob6mas u Heopranndeckas xumus / | https://e.lanbook.co | 1-4

II. M. CapraeB. — 2-¢ usn., crep. — CaHKT-
[etepOypr : Jlanp, 2023. — 276 c. — ISBN 978-5-

m/book/310232



https://e.lanbook.com/book/333974

507-46508-8. — Tekct : »smekTpoHHbIi //  Jlanb

JJICKTPOHHO-OMOMMoTeyHass cucrema. —  URL:
https://e.lanbook.com/book/310232. —  Pexum
JOCTYTIA: JIsl aBTOPH3. MOJIH30BATEICH.

2 broxun, N. B. Oprannueckast Xumusl : yIpaxHCHUS U https://biblioclub.ru/in | 3
sagaun : [12+]/ U. B. Bioxun, H. W. Broxusa. — dex.php?page=book&i
Mockga ; bepnun : lupext-Menua, 2020. — 180 c. — d=602380
Pexxum gocTyma: mo moamucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=602
380. — ISBN 978-5-4499-1880-2. — Tekcr :

3JI€KTPOHHBIH.

Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HanmeHnoBaHme pecypca Pexum gocryna

YHuBepcurerckas 0ubIuoTeKka OHIaliH. DJIeKTPOHHO-O0MOInoTeYyHas

http://www.biblioclub.ru/
cucrema

N3narenbcTBo JlaHb. DIeKTPOHHO-OMOIMOTEYHAS CUCTEMa https//e.lanbook.com/

Hayunas snexkrponHast 6ubanorexka eLIBRARY.RU http://elibrary.ru

KoMmuiekT JHIIeH3M0HHOI0 ¥ CBOOOIHO PacCIpoCTpaHsieMoro nporpaMmMHoOro odecneyeHu

Hepeqeﬂb JIMHCH3UOHHOI'0 MPOrpaMMHOro o0ecneyeHus

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuet Ne4295 ot 28.11.2013 OO0 «lOxHas
Codreepuas kommanus»;, Office Standard 2007 Jlunensuss Ne 42563717 ot 03.08.2007 OPEN 62544085ZZEQ9
Microsoft Volume Licensing Service Center; Adobe acrobat reader CeoGoano pacmpocTpaHsieMoe MPONpHETAPHOE
nporpammHoe obecnieuenne; Z00m Tapud bazoseiit CBobonHo pacnpoctpansiemoe [10, ZoomVideoCommunications,
Inc.; Skype CBoGoaHO pacmpocTpaHseMoe MpompueTapHoe mporpammuoe obecrieuenue; Yandex Browser CoGomHo
pacnpoctpansiemoe 110
MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO «IOxHast
CodreepHas kommanus»; Office Standard 2013 Jluuensust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBoGOAHO pacmpocTpaHsieMoe MpOIpHEeTapHOe
nporpammHoe obecrieueHne; Google Chrome CpoGomno pacmpoctpansemoe [10, mmmensus freeware; Unreal
Commander CobGomHo pacnpoctpansemoe [1O, mmuensus freeware; Zoom Tapud bBazossiii CpobomHO
pacmpoctpansemoe [10, ZoomVideoCommunications, Inc; Skype CpoGomHO pacmpocTpaHseMoe NpONpHEeTapHOE
nporpamMHOe obecriedenue; Dr.Web Jloroop Ne PI'A01140022 ot «l16» AnBaps 2025 1. mexmy ®I'BOY BO
«louckoit TAY» u 000 «KOMITAHUS T'OHJAJIbD»; 7-zip CeoGomno pacrnpoctpansemoe 110, GNU Lesser
General Public License; Yandex Browser Cso6ou0 pacmpoctpansiemoe 10
Windows 10 Pro Jlunensus Ne66160039 or 11.12.2015 OPEN 96166559Z2ZE1712 ot Microsoft Volume Licensing
Service Center; Office Standard 2016 JIunensus Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot Microsoft
Volume Licensing Service Center; OpenOffice Co6omno pacnpoctpansemoe I10, nunensus Apache License 2.0,
LGPL; Adobe acrobat reader CBoGoaHO pacmpocTpaHseMoe MpOonpUeTapHoe mporpaMmmuoe obecneuerue; Z00m Tapud
Bazoseiit CBoboaHo pacnpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CBo6oaHO pacmpocTpansieMoe
nponpHeTapHOe IporpaMMHoe obecriedenue; Yandex Browser CBo6oaHo pacmnpoctpansemoe I[10; Dr.Web Jlorosop Ne
PI'AO01140022 ot «16» Ausaps 2025 r. mexay ®PI'BOY BO «ouckoit TAY» u OO0 «KOMITAHUSA I'OHIAAJIbD»;
7-zip CeoGoxmHo pacnpoctpansemoe I[10, GNU Lesser General Public License; Yandex Browser CpoGonHo
pacnpocrpansiemoe [10; Jlabopatopus MMUC «IInaner» dorosop Ne 2789-24 ot 16 mast 2024 r. mexay ®PI'BOY BO
«onuckoit TAY» u OO0 «Jlabopatopuss MMUC».

Ilepedyensb npodeccuoHaIbLHBIX 023 TaHHBIX

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

2.Meronuyeckue MaTepHraiibl, pa3MerieHHbie Ha caiite «kKKOMITAC B o6pa3oBanumny» http://kompas-
edu.ru.



https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
http://www.biblioclub.ru/
http://elibrary.ru/

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHMU
YYEBHOU JUCIHUIIJIMHbI

KoHTpons M oOLeHKa pe3ylbTaTOB OCBOCHHS YUEOHOH IUCIMIUIMHBI OCYIIECTBISIETCS
npernojaBaTesieM B IIPOLECCe MPOBEACHUS MPAKTUYECKUX 3aHITUH U J1abOopaTOpPHBIX pPadoT,
TECTUPOBAHUS, a TAK)KE BBIIOJHEHHS 00YyJaIOIIUMUC HHIUBUAYATIbHBIX 3aJaHUM.

@®opMbI U METOAbI
KOHTPOJISAA M OLIEHKH
pe3yJbTaToB 00yYeHust

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

B pe3ynbrate 0o0yueHust CTYACHT JOJIKEH:

3HATh:

3aKOHOMEPHOCTSIX W I03HABACMOCTH SIBJICHUH NpHUpobl; 0 mecte W | [lepmomnueckuii
S3HAYCHUU XUMHH B CHCTCMC CCTCCTBCHHLIX HAYK H €C PpOJIU B YCTHblf/'I orIpoc.
00ECIeYeHNH YCTOWYHMBOTO pa3BHUTHUsl YeJIOBeUecTBa: B peuicHuu | KoymokBuym.
po0JIeM IKOJIOTHUYECKOM, IHEPTreTUYECKON U TTUIIEBOM 0€3011acHOCTH,
B Ppa3BUTUU MEJIMIMHBI, CO3/JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHHUKOB OHEpPTHUu, B olecrieueHun panruoHaJIbHOI'O
PUPOJIONIONIB30BaHUs, B (OPMHUPOBAHMM MHUPOBO33PEHHS M 0OIIeH
KyJbTYyphl 4YEJOBEKa, a TakkKe OSKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOIIIEHHSI K CBOEMY 3I0POBBIO U IIPUPOJIHON CPEJIE;

OCHOBOIIOJIATralollMe MOHATHUS (JOMOJIHUTENbHO K cucteme noHsatuil | [lepuogumueckuii
6a30BOT0 YpOBHS) - M30TOIbI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE | YCTHBIN OIpOC.
aToMa, TUOpHUIM3alMs aTOMHBIX opOuTanel, xumuueckas cBsizb (" " u | KomnokBuym.
""", KpaTHbIE CBSI3U), MOJIIpHAsl KOHIIEHTpalUs, CTPYKTypHas ¢popmyia,
nuzoMepust (CTpyKTypHasi, TeomeTpudeckas (LHC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKHX PEAaKIMi (FOMO- U TeTeporeHHble, 0OpaTHUMble U
HeoOpaTUMbI€), pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CUCTEMBI),
KPUCTAJIJIOTUAPATHI, CTENEHb IUCCOLMALMH, 3JIEKTPOJIM3, KPEKHHT,
pudopMHUHT); TEOPUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PDEHUYECKHE 3HAHUS, JIeKallMe B OCHOBE IIOHUMaHUSA
INPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX SIBJIEHUH, COBPEMEHHbIE
IIPEJICTaBICHNS O CTPOCHMH BEUIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJISPHOM  YpOBHSX; TPEIACTaBICHHS O  MEXaHU3Max
XUMHYECKMX pEaKUui, TEPMOJNHAMUYECKMX M KUHETHUYECKHUX
3aKOHOMEPHOCTSIX HMX MpPOTEKaHUs, O XHUMHUYECKOM pPaBHOBECHH,
JUCIIEPCHBIX CHCTeMaX, (PaKTOJOTHUECKUE CBEIEHHS O CBOWMCTBAX,
cocTaBe, MOJYYeHHMH U O€30IMacCHOM HCMOJIb30BAaHUM BaXKHEHIINX
HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOMH
NESTENIbHOCTH 4elOBeKa; OOIIMX HAay4HBIX MPUHIUIAX XMMHYECKOTO
IIPOU3BOJICTBA (Ha IPUMEPE IPOU3BOJCTBA CEPHOM KUCIIOTHI, aMMHAaKa,
MeTaHoJa, nepepaboTku HedTH).

yMeTb!

BBISIBIIAITh  XAPAKTEPHBIE IIPU3HAKM W B3aWMOCBA3b H3y4eHHBIX | OILIEHKa pe3yJbTaToOB
MOHATUM, IPUMEHATH COOTBETCTBYIOIIME IIOHATHUS IIPU OINKMCAHWM | IPAKTUYECKUX U

CTPOEHHS U CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX BEILECTB U UX | J1a0OpaTOPHBIX padoT.
[IPEBPAILCHN; BBIABIATH B3aUMOCBA3b XMMHYECKUX 3HAHUM C
MNOHATUSIMM W TPEJCTaBICHUSIMHM JPYTUX NPEeIMETOB uis Oojee
OCO3HAHHOT'O MOHMMAaHUSI M OOBSICHEHUS! CYIIHOCTH MaTepHajJbHOTO




€IMHCTBA MHpPA; UCIOJIb30BaTh CUCTEMHBIC XMMHUYECKHE 3HAHMS IS
00BSICHEHUS u IIPOrHO3UPOBAHUS SIBIICHUH, HUMEIOLINX
€CTECTBCHHOHAYUYHYIO IPUPOLY;

UCIIOJIb30BaTh HANMEHOBAHNS XUMUYECKUX COCUHEHUN
MEXIYHApOJHOI'O COI03a TEOPETUYECKOM U MIPUKIAJHON XUMUH U
TPUBHAIIbHBIE HA3BAHUS BELIECTB, OTHOCAILIUXCS K U3yYEHHBIM
KJIacCaM OPraHU4eCKUX U HEOPTaHUYECKUX COCIMHEHUN;
UCIIOJIb30BAaTh XUMHYECKYIO CUMBOJIUKY IS COCTaBJICHUS (OPMYIT
HEOPraHUYECKUX BEILECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILICHHBIX U CKEJIETHBIX) (POPMYII OPraHUIECKUX
BELICCTB; COCTABJIATh YPABHEHUSI XUMUYECKUX PEAKLMM U PACKPHIBATh
UX CYHIHOCTb: OKHUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUM
HIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOIO OajlaHCca ATUX peaKIHii;
peakiuii HFOHHOTO 0OMEHA MTyTEeM COCTABIICHHS UX MOJHBIX U
COKPAILLEHHBIX MOHHBIX YPaBHEHU; peaKLUi THIPOIN3a, peaKLui
KOMILIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIUIEKCOB INHKA H
JIIOMUHUA); TOJTBEPHKAATh XapaKTEPHbIE XUMHUYECKHE CBOICTBA
BEILECTB COOTBETCTBYIOIMMH SKCIIEPUMEHTAMH U 3AIIUCIMHU
YPAaBHEHUI XMMUYECKUX PEAKLUH;

OueHka pe3yabTaToB
NPaKTUYCCKUX U
1ab0paToOpHBIX PabdoT.

KJIacCU(UIIMPOBATh HEOPraHMYECKWE W OpPraHMYECKHUE BEIIECTBA U
XUMUYECKHE PEAKIUU, CAMOCTOSITEJIbHO BBIOMpATh OCHOBAaHUS U
KPUTEpUU Ui KiIacCU(UKAIMM H3y4aeMbIX XHMUYECKUX OOBEKTOB;
XapakTepU30BaTh COCTaB W  Ba)XXHEHIIME CBOWCTBAa  BEILECTB,
MPUHAUICKAUX K ONpPENENICHHbIM KjaccaM M IpyIaM COEIMHEHUI
(mpocTeie BEIECTBA, OKCHUIBI, THUIPOKCHUIBI, COJHU; YIIJIEBOJIOPOIBI,
npocThie AGUPHI, CIUPTHI, PEHOIBI, AIbJIETH/IbI, KETOHBI, KAPOOHOBHIE
KHCJIOTHI, CJIOKHBIC d(UPBI, JKUPBI, YTIICBOIbI, AMUHBI, aAMUHOKHUCIIOTHI,
Oenku); TPUMEHATh 3HAHUS O COCTaBe W CBOWCTBAX BEIIECTB IS

Ornenka pe3yabTaToB
MPAKTUYICCKUX U
1a00paTOPHBIX padoT.

AKCIIEPUMEHTAIBHON MIPOBEPKHU TUIIOTE3 OTHOCHUTEJIBHO

3aKOHOMEPHOCTEN IIPOTEKaHUsA XUMHYECKUX peakuun u

IIPOTHO3UPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHHS;

cOPMHPOBAHHOCTh ~ YMEHHMH  MHOATBEpXkKJaTh HAa  KOHKpETHBIX | OleHKa pe3yabTaToB
npuMepax XapakTep 3aBHCHUMOCTH PEaKIUOHHON CHOCOOHOCTH | MPAKTHYECKHUX U

OpPraHMYECKUX COEAVHEHUH OT KPAaTHOCTH M TUIA KOBAJIEHTHOW CBSI3U
(" " u""), B3aMMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
a TaKkKe OT OCOOEHHOCTEH peanu3aluM pa3iUyHBIX MEXaHHW3MOB
IIPOTEKAHUs PEaKLni;

71a00paTOPHBIX PadoT.

XapaKTepu30BaTh MEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM H
BO30YKJICHHOM COCTOSIHMM ) U MOHOB XUMUYECKUX 3JI€MEHTOB | - 4
nepuonoB Ilepuoanueckoit cucremsl /.M. Menneneesa u ux
BaJICHTHbBIE BO3MOXKHOCTH, UCTIONB3Ys moHsATus "s", "p", "d-
AIIEKTPOHHBIE" OPOUTANIH, SHEPTETUUECKUE YPOBHH; OOBACHATD
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U

o0pa3yeMbIX UMH COEeIMHEHUH M0 NePUOAaM U TpYTIIaM;

OreHka pe3yabTaToB
NPaKTUYECKHUX U
71a00paTOPHBIX PadoT.

BJIAJICHUE CUCTEMOW 3HAHUI O METOaX HAYYHOT'O MMO3HAHUS SIBIICHUI
MPUPOBL, UCIOJIb3YEMBIX B ECTECTBEHHBIX HAYKaX U YMEHHUSIMHU
MPUMEHSITh 3TU 3HAHUS TIPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU
BEIIECTB U 711 OOBICHEHUS XMMHUUECKUX SIBIIEHUH, MMEIOIINX MECTO B
MPUPOJAE MPAKTUUECKOMN AEATETbHOCTH YEJIOBEKA U B MOBCEAHEBHOM
JKU3HH;

O1uieHka pe3yJbTaToB
MPAKTUYECKUX U
1abopaTOPHBIX padoT.




MPOBOAMTD PacueThl O XUMUYECKUM (OpMysiaM U YpaBHEHUSIM
XUMHNYCCKUX peaxunﬁ C UCIIOJIB30BAHUEM q)HBquCKI/IX BCIINYNH
(Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX
BEIL[ECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI [0 HAXOXKICHUIO
XUMHUYECKON (hOpMYIIbI BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CIIH OJJTHO U3 UCXOTHBIX
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEICHHON MAacCOBOM J0JIei
pPacTBOPEHHOIO BEUIECTBA WIIU JIAHO B M30BITKE (MMEET IMIPUMECH);
pacueThbl MacCOBOW MJIM OOBEMHOM J10JIM BBIXOJa MPOJIyKTa PEaKIInu;
pacueTsl TEIIOBOro 3P deKTa peakiiuii, 00bEMHBIX OTHOIIEHUH Ta30B;

O1ueHka pe3yJbTaToB
MPAKTUYECKUX U
1ab0paTOPHBIX padoT.

MIPOTHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATh C MO3UIUI
9KOJIOTHYECKOM 0€30IaCHOCTH MOCIICICTBUS OBITOBOM U
IIPOU3BOACTBEHHOM JIESITENBHOCTH YEIOBEKA, CBA3AHHOM C
nepepadoOTKOM BEUIECTB; UCIIOIb30BATh MOTYyYEHHBIC 3HAHUS JIJIS
MPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C
XUMHECH;

OueHka pe3yabTaToB
NPaKTUYCCKUX U
1ab0paToOpHBIX PaboT.

c(hOpMUPOBAHHOCTh YMEHHH  CaMOCTOSITEJIbHO IUTAHUPOBATH |
IPOBOANTh XUMHUYECKHH OSKCHEPUMEHT (MOMydeHHE | U3ydYeHHE
CBOMCTB HEOPraHWYECKMX W OPraHMYECKHX BELIECTB, KAaueCTBEHHBIC
peaknuu YIIIEBOZOPOIOB Pa3IUYHBIX KJIaCCOB "
KHCIIOPOICOICPIKALITIX OpraHMYecKuX BEILECTB, peuieHue
SKCHICPUMCHTAJIBHBIX 3a4a4 I10 PacCllO3HaBaHHWIO HCOPraHUYCCKUX M
OpPraHMYEeCKHUX BEIIECTB) C COOJIOAGHUEM TIpaBHJ OE30MACHOTO
oOpallleHuss C BeEIIeCTBaMU U JIaDOpaTOpHBIM  00OpPYAOBaHUEM,
(GOpMyIHpOBaTH IIETH HCCIICAOBAHUS, NPEIOCTABIATh B Pa3IUYHON
dopme pe3ynbTaThl AKCIEPUMEHTA, aHATU3UPOBATh M OLEHHBATh HMX
JIOCTOBEPHOCTb;

OrneHka pe3yabTaToB
NPaKTUYCCKUX U
1a00paTOPHBIX padoT.

OCYILECTBIIATh 1I€JI€HANPABICHHBIM MOUCK XUMHUYECKOW MH(pOpMALUU
B pa3JIMUHBIX MCTOYHHKAX (Hay4yHass M y4ueOHO-Hay4Has JUTepaTypa,
cpeAcTBa MaccoBo wMHpopMmaiuu, cerb VHTepHeT U Jpyrue),
KPUTHYECKU aHAJIN3UPOBATh XUMHUYECKYIO uH(popMaluIo,
nepepadaTbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTAaBICHHOMN
yaeOHOM 3a/1aueit;

OreHka pe3yabTaToB
NPaKTUYECKUX U
71a00paTOPHBIX PadoT.

OCO3HABaTh ONIACHOCTb BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
OIPENIETIEHHBIX BEIIECTB, IOHUMAsl CMBICI MIOKa3aTeNs IPEAEIbHON
JIOITYCTUMON KOHLIEHTPALMH, U MOSICHATh Ha MIPUMEPAX CIIOCOObI
YMEHBUIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3/ICUCTBUS Ha
OpPraHM3M 4YEJIOBEKa.

OreHka pe3yabTaToB
NPaKTUYECKUX U
71a00paTOPHBIX PadoT.

Hmozoewtii Konmpop:

Jugppepenyuposannsiii
3auem
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