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IMosicuuTenbHAA 3aIMCKA

Pa6ouas nporpamma kypca no xumuu « I'pyaHbIe BOIIPOCH OPraHU4YE€CKON  HEOPTraHUYECKOM

xumMun» (mpoduis) Ha ypoBHE cpenHero odmiero oOpasoBanusi st oOywaromumxcs 10-11-x

kinaccoB AHO «Cpennsisi 061meo0Opa3oBaTenibHas MIKOJIA C YIITYOJICHHBIM U3YYEHUEM OTIETbHBIX

npenmeros umenu W.I1. CBeTsioBoii» pa3paboTrana B COOTBETCTBHH C TPEOOBAHUSMU:

®denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

npukaza MwuaOOpHayku ot 17.05.2012 No 413 «O6 ytBepxaeHuu ¢eaepaibHOro
roCy/1IapCTBEHHOI'O0 00pa30BaTEIbHOIO CTaHAApTa CpeaHero o0iero oopa3oBaHus» (c
W3MEHEHUSMH, BHECEHHBIMHU MpHKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);
npukaza Munnpocsemenus ot 18.05.2023 No 371 «O6 yrBepkneHuu ¢enepanbHOMl
00pa30BaTeNbHON MPOTPAMMEI CPEIHETO 00IIero 00pa3oBaHUNY;

npukaza Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHMM HM3MEHEHUH B
HEKOTOphle Tpuka3zpl MuHHcTepcTBa mpocBemeHuss Poccuiickoit  ®enepanum,
Kacatommecs: (efepalbHBIX 00pa30BaTENbHBIX MPOTPaMM  HAYaJbHOTO  OOIIEro
o0pa3oBaHMs, OCHOBHOT'O O0IIET0 00pa30BaHUs U CPEIHETO 00IIero 00pa3oBaHUs»;
npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsaka
OpraHM3alliil M OCYILECTBICHHUS 00pa3oBaTeNbHON AEATeIbHOCTH [0 OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HadyaIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHUY;

Konnenmuu npenoaBanusi yueOHOTo peameTa « XuMus»;

Konuenun skonornyeckoro oopazoBaHus B cCTeMe 001ero 00pa3oBaHus;

CIT 2.4.3648-20 «CaHuTapHO-3MHUEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusIM
BOCIIUTaHUSI W OOYYEeHHSs, OTAbIXa UM O3JOPOBJCHUS JI€Ted U MOJOJICKN,
YTBEPXKICHHBIX TIOCTAHOBJIECHUEM IJIABHOTO CaHUTAapHOTro Bpaya oT 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «I'urueHnyeckue HOpPMATUBBI M TpPeOOBaHUSA K 0OECIEUEHUIO
Oe3onacHOCTH W (W) OE3BPEIHOCTH JJIS ueJoBeKa (PAKTOpOB cpeibl OOUTaHUY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOIO CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;
y4yeOHOro IulaHa cpegHero obmero oOpa3oBaHus, yTBep)kKIAeHHOro mnpukazom AHO
«COII umenu W.II. CernoBoit» ot 29.08.2025 Ne 52 «O BHECEHMH W3MEHEHUU B
OCHOBHYIO 00pa30BaTeIbHYIO TPOTrPaMMy CPETHEr0 00IIero 00pa3oBaHus;
dbenepanbHON pabodeil MporpaMMBbl MO Y4eOHOMY MpeaMeTy «XHUMHs» MPOGUILHOTO

YPOBHSL.



Pabouass mporpamma OpHEHTHpOBAaHA Ha LEJEBbIE MPHUOPHUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOi paboueil mporpamme BOCHUTaHUS U B paboueil mporpamme Bocnutanuss AHO
«COUI numenu N.I1. CetnoBoit».

[Iporpamma kypca «TpynHble BONpPOCHl OPraHUYECKOW M HEOPraHWYECKOW XUMUU»
npeaHa3zHadeHa aisa yqamuxcs 10-11 kmaccoB u paccuntana Ha 102 yaca (34 4 B 10 xiacce-1 u B
Henenmo ¥ 68 u B 11 xiacce- 2 4 B Henenmto). Kype npencrasieH B BUJe TPAKTUKyMa, KOTOPBIN
MO3BOJIMT BOCIIOJHUTH NMPOOENbI B 3HAHUSAX y4alluXcs MO BOIPOCAM PELICHHS 3aJaHul pa3HBIX
TUIIOB B OPTaHUYECKOM U HEOPTaHUYECKOU XUMUH.

Pemenue 3a1a4u 3aHMMaeT B XUMUYECKOM O00pa30BaHUU BaKHOE MECTO, TaK KakK 3TO OJUH
U3 TPUEMOB OOYYEHHS, MOCPEICTBOM KOTOpPOro olecreuynBaercsi Oojiee TiyOOKOe M TOJTHOE
yYCBOEHHE yueOHOT0 MaTepuaa o XuMuu. UToObl HAyYUTHCS XUMUH, U3Y9EHUE TEOPETHYECKOTO
MaTepuana JIOJDKHO COYETaThCs C CUCTEeMATUYECKUM HCIOJIB30BAHUEM DEIICHUS Pa3IHYHbIX
3aja4. B mKonbHOI mporpaMMe CyIIEeCTBYET AMU30JAMYECKOE BKIIOYEHHE PACUETHBIX 3a/1ay B
CTPYKTYPY YpPOKa, YTO CHMXAET NUIAAKTHYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOYKET TPHUBECTH K MOBEPXHOCTHBIM IPEJICTABICHUSAM Yy yUYAIIUXCS O XMMH3ME MPOIECCOB B
npupone, TexHuke. Co3HaTeNbHOE HU3YUYEHHE OCHOB XHMHHM HEMBICIUMO 0e3 MOHUMaHUs
KOJIMYECTBEHHOW CTOPOHBI XUMHUYECKUX MPOLIECCOB.

Pemenue 3amau cofeiicTByeT KOHKPETH3AIMK M YIIPOYCHUIO 3HAHHUH, Pa3BUBAET HABBIKH
CaMOCTOSITENIbHOW PabOThI, CIYXHUT 3aKPETUICHHIO B MAMATH YYalIUXCS XUMHYECKHUX 3aKOHOB,
TEOpUH M BAKHEHIINX MOHATUHN. BolmonHeHue 3a1a4 pacupsieT Kpyro3op ydaiuxcs, Ho3BoJIseT
YCTAHABJIMBATh CBSI3U MEXAY SIBICHUSAMH, MEXTy NPUYMHON U CIEJCTBUEM, pa3BUBAET YMEHUE
MBICIIUTh JIOTUYECKH, BOCIIUTHIBAET BOJIIO K IIPEOJIOJIEHUIO TPYAHOCTEN. YMEHNE peliaTh 3a/1auH,
SBIISICTCS OJHUM W3 TIOKa3aTesiel ypOBHS PAa3BHTUS XMMHUYECKOTO MBIIUICHUS yYalluXxcs,
rJ1yOMHBI YCBOGHUS UMM YyU4€OHOTO MaTepuana.

OCHOBHBIM TpeOOBAaHMEM K COCTABICHHMIO WJIHM OTOOpY 3a/ay SBJISETCS UX XUMHUYECKOe
coJiepkaHue, 4ETKOCTh (OPMYJIUPOBKH U JIOCTYHHOCTh YCJOBHS 3aJlauM, HCIOJIb30BAaHHE B
YCIIOBUY 33J[auil CBEACHUI MTPaAKTUUYECKOIO XapaKTepa.

CrtpykTypa 3aHATUS BKJIIOYaeT cieaywoomue ¢GopMbl paboThl: POBEPOUYHBIE U
caMOCTOsITeNIbHBIE pabOThl B TeCTOBOM (hopMe, COCTaBlIEHHE TECTOBBIX 3aJlaHUM ydalluMHucH,
COCTaBJIEHHE aJIrOpUTMOB 3ajiay, COCTaBJICHHME U 3alllUTa AaBTOPCKUX 3aJady U IeloYeK
TIPEBPAICHHUS.

I'maBHBIM Ha3HAYEHHEM JAHHOTO Kypca SIBJISETCS:

- COBEpIIECHCTBOBAHUE TMOATOTOBKM YyYalllUXCs C TOBBIIICHHBIM YPOBHEM MOTHMBALUU K

HN3YUCHUIO XUMHU,



- CO3HATEJIbHOE YCBOCHHE TEOPETUUECKOT0 MaTepuaa o XMMHU, yMEHUE UCTIOTIb30BaTh MIPH
pELICHUHN 3a/1a4 COBOKYITHOCTh MPUOOPETEHHBIX TEOPETUUECKUX 3HAHUN, Pa3BUTHE JOTMYECKOTO
MBIIUICHHS, TPHOOPETEHUE HEOOXOAMMBIX HABBIKOB Pa0OTHI C TUTEPATYPOIA.

[enpb kypca:

0000111eHIEe, CCTeMaTU3allks, pacCIIMPeHHE U yIIIyOJIeHue 3HAHUM YJaIuXcsl 0 pa3jenam
OpraHUYEeCKON U HEOPraHUYECKON XUMUY;

(dbopMHpOBaHKE HABBIKOB PEIICHUS 3a/1a4 [0 XUMHUU  Pa3IMYHBIX THUIIOB;

¢dbopmupoBanue 0a30BbIX yMEHUH, HEOOXOMUMBIX ISl NPOAODKEHHS OOpa3oBaHUA U
npodecCuoHaNBHOM NeSTEbHOCTH.

3ajauu Kypca:

COBEPIICHCTBOBAHHE 3HAHMW O THUIAX PACUETHBIX 3a/a4 M JITOPUTMAX HMX PEIICHHUS B
OpPraHMYECKON 1 HEOPTraHMUECKON XUMUU;

pellIeHre PaCYETHBIX 3a/1a4 MOBBIIIEHHOM CIIOKHOCTH;

(dbopMHEpOBaHKE HABBIKOB HCCIIEJOBATEIBCKOM e TEIbHOCTH;

(dbopmupoBaHrEe MOTPEOHOCTH B MPHOOPETEHNU HOBBIX 3HAHUH M CIIOCO0AX WX TMOITY4YECHUS
yTeM caMo0Opa30BaHuUS;

IMOATOTOBKA K CAa4€ CANUHOI'0 IrOCYJapCTBCHHOI'O 9K3aMCHA 110 XUMHUHU.

ConepikaHue mporpaMmbl Kypca

10 kanacce (34 4)

Beenenue (1 gac)

Brenenue. O6mue TpeOOBaHMS K PEIICHUIO XUMUUYECKHX 3a/1a4. Mcronb3oBanue 3Hanuii Gu3uku
U MaTeMaTUKW TPU PEHICHUH 3a1aq 1o XuMud. OCOOCHHOCTH PEIICHUs 3a7ad W COCTaBIICHUS
XUMHUYECKHX ypaBHEHUH B OPraHUYeCKON XUMUH.

1. Tema «Teopust cTpoeHHsI OpraHUYECKUX COeTUHEHMI» (2 yaca)

OCHOBHBIE TIOJIOKEHUSI TCOPUU XUMHUYECKOTO cTpoeHUs. COCTaBJICHHE TOMOJIOTOB, HU30MEPOB,
CTPYKTYPHBIX (POPMYJI IT0 Ha3BAaHUSAM BemlecTB. [[pUHITUIIBI TOCTPOSHUS Ha3BaHUI OpraHMIEeCKUX
BEILECTB.

2. Tema «YrneBomopoash» (11 gacos)

XVWMHYECKUE CBOWCTBA alIKaHOB, QJIKCHOB, AJKHUHOB, aJKaIUCHOB, OCH30JIa; KauyeCTBCHHBIC
peaKIuu, W30MEpHs, HOMEHKIIaTypa YTJIEBOJOPOJOB. MX TpHMEHEHHWE Ha OCHOBE CBOWCTB.
Brrurcnenue konMyecTBa U30MEPOB, HAXOXKACHUE (OPMYN BEIIECTB MO M3BECTHBIM MACCOBBIM
JONISIM WU TIPOJyKTaMm cropanus. COCTaBleHUE W PEIICHHe TeHETHYECKHX IeTOYeK Pa3HbIX
BHUJIOB.

3. Tema «Kucnopopacoaepkaiine opraHuuecKie CoeTuHeHus» (6 9acoB)



XHUMHYECKUE CBOWCTBA, KAYECTBEHHBIC PEAKLIUU, UMEHHBIE PEAKLIUU CHUPTOB, AJIbJIETUIOB U
KETOHOB, KapOOHOBBIX KUCIIOT, (DEHOJIOB. BiusiHIE CTPOSHUS HA XUMHUYECKHE CBOMCTBA BEIIIECTB.
Brrurcnenue KoimyecTBa U30MEPOB, HAXOXACHUE (POPMYNT BEIIECTB IO M3BECTHBHIM MACCOBBIM
JIOJIIM WJIM NpoAyKTaMm cropaHus. COCTaBiI€HUE M PEIICHHE T'€HETHYECKUX LEMOYEK pPa3HbIX
BU/JIOB.

4. Tema «Oprannveckue BelecTBa KiIeTku» (3 yaca)

Kupsl, yrineBosl, clioxHbIe d(QUPHI, OeNKH. BhIuucieHne KOJIM4ecTBa U30MEPOB, HAXOXKICHUE
dbopMyI BELIECTB MO U3BECTHBIM MACCOBBIM JIOJISIM WJIM MpoayKTaMm cropanus. CocTtaBieHHe U
pElIeHNE T€HETUYECKHUX LETI0YEK Pa3HbIX BUIOB.

5. Tema «A3oTcoaepxaline opraHuuecKue coeIuHeHus» (4 yaca)

AMUHBI, aMHHOKHCIIOTHI, OCJIKM, HYKJICMHOBBIC KUCJIOTHI. PemieHue 3amad Ha BBIBOI (hopMyITsl
BEIECTBA. PellieHne reHeTH4eCKuX LenoYeK.

6. Tema «ITomumepni» (1 gac)

BricokoMonekysipabie  oprannueckue coeauHeHus. COCTaBJICHHE PEaKIUW MOJTUMEPHU3AIINH.
Pemienue 3aga4u mo ypaBHEHHUSIM XUMHYECKOM PEAKIINH JIJIsl TOJIUMEPOB.

7. Tema «Penienue sKcriepuMEeHTaIbHBIX 33a4 10 OpraHnYecKoil XxuMum» (3 yaca)

Pemenne skcnepuMEHTaNbHBIX 3a/a4 HAa PACIO3HABAHUE BELIECTB B OPraHUYECKONM XUMUHU.
[TpoBeneHne NpakTHYECKOH pabOTHl ¢ NPUMEHCHWEM 3HAHUN KAYECTBCHHBIX pEAKIHMA B
OpraHWYECKON XMMHUHU U METOJIOB Kau€CTBEHHOT'O aHAJIM3a.

8. Tema «Pemienue 3aa4 MOBBIICHHON CIOXKHOCTH (3 yaca)

Pelenue 3aganuii OBBILIEHHOTO YPOBHS U3 MaTepuanoB Enunoro ['ocyiapcTBeHHOro DK3aMeHa.

Pa36op Hanbonee cnoxxHbIX Bonpocos. [IoBTOpeHne anropuTMOB peleHus 3aau.

11 kuacce (68 1)

1. Tema «Xumuueckuii anemenT» (3 )

CoBpeMeHHbIE TIPECTAaBICHUS O CTpoeHHH atoma. CTpOEHHE AIEKTPOHHBIX 000JI0YEK aTOMOB
XUMHUYECKHUX JJIEMEHTOB TIEPBBIX UETBIPEX MEPHOJOB. DIIEKTPOHHBIE CEMEHCTBA 3JIEMEHTOB (S-,
p-, d-). DnekTpoHHbIE KOH(UTYpAIlMd aTOMOB B HOPMAIbHOM M BO30Y)KICHHOM COCTOSTHHSX.
[Tepuoanueckuii 3aKOH M MEPUOIUYECKAs] CHUCTEMA XUMHUYECKUX AJIIEMEHTOB. 3aKOHOMEPHOCTH
W3MCHEHUS XHMHUYECKUX CBOMCTB 3JIEMEHTOB M UX COSJIMHCHUM TI0 ITePHOIaM U TPYTITIaM.

2. Tema «Xumudeckast CBSI3b U CTPOCHHE BemecTBay (4 1)

KoBanentHas Xumuueckas CBs3b, €€ Pa3HOBUJHOCTH M MEXaHU3Mbl 00pa3oOBaHUS.
Xapaktepuctuku cBsi3u. MoHHas cBs3b. Meramnudeckas CBS3b. BojopojHas  CBs3b.

SHGKTPOOTPI/IHaTeHBHOCTI). CrelleHb OKUCIEHHS M BaJICHTHOCTh XHMHYECKHX JJIEMEHTOB.



BemectBa MONIEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHs. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
TUIIOB KPUCTANTHYECKUX PEIICTOK.

3. Tema «Heopraamueckas xumus» (19 1)

Knaccudukanus 1 HOMEHKIaTypa HEOpraHU4eCcKX BerlecTB. O0111as XxapaKTepuCTHKA SJIEMEHTOB
la-1lla rpynm B CBSI3M € HMX TOJOXKEHHEM B CHCTEME XHMHYECKUX JyieMeHTOB. OOmias
XapakTepucTHka 31eMeHToB 1Va-Vlla rpynn B cBS3U ¢ UX MOJOXKEHUEM B CUCTEME XMMHUYECKHUX
AIIEMEHTOB. XapaKTePUCTHKA XUMHUYECKUX CBOMCTB MPOCTHIX BEUIECTB-METAJUIOB: MIEIOYHBIX,
HIEJIOYHO - 3eMEJbHBIX, AIFOMUHHUSA, MEIH, IUHKA, XpOMa, kKeje3a. XapaKTepUCTUKA XUMHUYECKUX
CBOMCTB MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOpPOJa, TaJOre€HOB, KHCIOPOAA, CEpbI, a30Ta,
docdopa, yriepona, kpeMHUs. XapaKTEPUCTHKA XMMHUYECKUX CBOWCTB OKCHJIOB, OCHOBaHWH,
aM(OTEPHBIX TUAPOKCHJIOB, KUCIIOT, COJIEH.

4. Tema «Xumuueckue peakium» (14 q)

Knaccudukanus XuMHUYEeCKHX peakuii B HEOPraHMYECKOH W OpraHMYecKOd XMMHHU. TerioBoi
apdexT xumMudeckoi peakuuu. Tepmoxumuieckne ypaBHeHH. CKOPOCTh XMMUYECKOH peakuu
U €€ 3aBHCUMOCTH OT Pa3NIMYHbIX (akTopoB. OOpaTHMbIe U HEOOPATHMBIE XUMHUECKUE PEAKITHH.
XUMHYECKOE PABHOBECHUE U CIIOCOOBI €r0 CMEIICHHS. DIEKTPOIUTUYECKAs TUCCOLIUAINS BEIIECTB
B BOJIHBIX pacTBopax. CujbHBIC U cladble dIeKTPOJIUThl. Peakiuu nonHoro oomena. I'uaponus
coneir. Cpenma BOIHBIX pacTBOPOB. OKHCINTEIBHO-BOCCTAHOBHUTENBHBIE peakuuu. Kopposus
METaJUIOB M CIIOCOOBI 3aIIUTHI OT Hee. DIEKTPOJIHM3 PAaCTBOPOB M PACIUIABOB 3JICKTPOJUTOB.
['eHeTnyeckas CBSI3b MEXKAY KJacCaMU HEOPTraHMUECKUX BEIIECTB U OPraHMYECKUX COSAMHEHUN.

5. Tema «PacueTsl Mo XMMHUYECKUM (POpMYJIaM U YPaBHEHUSAM peakiuii» (28 u)

Brranciienusi Macchl PacTBOPEHHOTO BEIIECTBA, COAEPIKAIIETOCs B OIMpPEIeIEHHOH Macce
pactBopa, ¢ M3BECTHOM MaccoBoOil moiieid. PacueTsl Macchl BemiecTBa WM o0ObeMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe MIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH
BemecTB. Pacdersl TemoBoro sddexrta peakuuu. Pacuersl Maccsl (0oObema, KoJMdecTBa
BEIIECTBa) MPOAYKTOB PEAaKIUH, €CIM OJHO M3 BEUIECTB JAHO B HM30BITKE (MMEET MPHUMECH).
Pacuersr Macchl (0ObeMa, KOJTMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMU, €CIH OHO U3 BEIIECTB
JTaHO B BUJI€ PaCTBOPA C ONPEIEICHHOM MaccoBOM J10J1eil pacTBOpeHHOTr o BelecTBa. HaxoxieHue
MOJIEKYJISIpHOM (opMyIibl BelecTBa. PacueTsl MaccOBOM MM 00BbEMHOM JIOIH BBIXOAA MPOJYKTA

peaKuu OT TEOPETUUECKHU BO3MOXKHOT0. PacueTsl MaccoBoi 0 (Macchl) KOMIOHEHTA CMECH.

Ilnanupyemsblie pe3yJibTaTbl OCBOCHHS NPOrpaMMbl Kypca

JIMYHOCTHBIE Pe3yabTAThI



JIM9HOCTHBIE pe3yabTaThl OCBOCHHS Kypca OTpakaloT CPOPMHPOBAHHOCTH OIBITA
MO3HABATEIBLHOU U MPAKTUUCCKON JEATEILHOCTH O0yJaIOMINXCS TI0 peaTnu3aliy MPUHSITHIX B
00IlIECTBE LIEHHOCTEM, B TOM YHCJIC B YaCTH:

1. I'pakaaHCKOTO BOCITUTAHUS:
OCO3HaHUS OOYYAIOIIUMHCS CBOMX KOHCTUTYITUOHHBIX MMPaB M OOSI3aHHOCTEH, yBa)KCHUS
K 3aKOHYy MW IPaBONOPSAKY; IPEACTABICHUS O COLUAIBHBIX HOPMAax M MpaBUIIaAX
MEXJIMYHOCTHBIX OTHOLIEHUNA B KOJUJIEKTHUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOU
JIESITEIBHOCTH TIPU CO3JIaHUM yYEOHBIX MPOCKTOB, PEIICHUN YYE€OHBIX M IMO3HABATEIbHBIX
3aj71a4, BBIMOJHEHUH XHMHUYECKUX YKCIEPUMEHTOB; CIIOCOOHOCTH IMTOHUMATh U IIPUHUMATH
MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHThbl JAPYIrHX OPU AHAJIM3€ PA3JIUYHBIX BUIOB
Y4eOHOH NIeATeIIFHOCTH;

2. TlaTprOTHYECKOTO BOCTIMTAHUSI:
LIEHHOCTHOTO OTHOLIEHHUS K MCTOPUUYECKOMY M HAyYHOMY HACJIEJMIO OTEUYECTBEHHOM
XUMHUM; YBAXKEHUSI K TIPOIIECCY TBOPUECTBA B 00JIACTU TEOPUHU U TPAKTUUECKOTO IPUMEHEHHUS
XHUMHH, OCO3HAHUS TOTO, YTO JOCTYIKCHUS HAYKH €CTh PE3YJIbTAT NIUTCIHHBIX HAOIIOICHU,
KPOMNOTJIMBBIX SKCHEPUMEHTAJIbHBIX IMOUCKOB, MOCTOSIHHOTO TpyJa YY€HBIX U IPAKTUKOB;
HMHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B OJIYUY€HUHU U MTOCIEAYIONIEM aHallnu3e HHPpOpMaLu
0 MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUYECTBEHHON XUMMU;

3. JlyXOBHO-HpPaBCTBEHHOT'O BOCITUTAHHSI:
HPAaBCTBEHHOI'O CO3HAHMS, TUUYECKOTO IOBEJICHUS; CIIOCOOHOCTH OIICHUBATh CUTYAaIlUH,
CBSI3aHHBIE C XUMHWYECKUMM SBJICHUSIMH, W TNPUHUMATh OCO3HAHHbIC PEIICHUS,
OPHUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTU; TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C MTO3UIUI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHUE MOCIIEACTBUIN 3THUX IOCTYIKOB;

4. ®opMupoBaHUS KYJIbTYPbI 3JOPOBbSI:
MOHUMaHMS IIEHHOCTEeW 37J0poBOro M 0Oe30macHoro oOpas3a >KH3HH; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY 3J0pPOBBIO;
coOroIeHus TIpaBui 0€30MacHOTrO 00OpaIlleHus ¢ BEIIeCTBaMU BOBITY, TTOBCEAHEBHOM KU3HU
U B TPYAOBOW JESITEIbHOCTH; MOHHUMAHHS LEHHOCTA NpPaBWI HWHAWBUAYAJIbHOTO H
KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUSI B CUTYyallHSIX, YTPOXKAIOMIMX 3J0POBbI0 U KU3HU
TMOoed; OCO3HAHUS TIOCIEICTBUNA W HENPUITHUS BPEIHBIX NPUBBIUCK (YMOTpeOIeHHS
aJIKOT0JIsl, HAPKOTUKOB, KypPEHHUSI);

5. TpymoBOro BOCIUTAHUS:
KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4e€OHO-HCCIIEOBATEIIBCKON  JAEATEIBHOCTH,

OOIIIECTBEHHO II0JIE3HOW, TBOPYECKOM MU JPyrux BHAAX AESATEIbHOCTH; YCTAaHOBKM Ha



AKTUBHOE y4YacTHE B PEIICHUH NMPAKTUYECKHX 3a/1a4 COIIMAIbHOW HAIPABICHHOCTH (B paMKax
CBOETO KJIacca, IMIKOJIbI); HHTEepeca K MPaKTUYSCKOMY HU3YUYECHUIO NPOGECcCUuid pa3ImdHOTO
poga, B TOM 4HUCJIC HA OCHOBC INIPUMCHCHUS ITPCIAMCECTHBIX 3HAHWUU ITO XUMHUH,; YBAKCHUA K
TPYAY, JIOISM TPpyAa U pe3yibTaTaM TPYIOBOH JAESITEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHAMBHIYAJILHON TpaeKTOpHUH OOpa3oBaHUs, Oyayiieil mpodeccun U peanu3anuu
COOCTBEHHBIX J>KH3HECHHBIX IUJIAHOB C YYE€TOM JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHUHU, UTHTEPECOB M MOTPEeOHOCTEH OOIIecTBa;
6. DKOJIOrMYECKOro BOCIUTAHHUS:

HKOJIOTMYECKH  I1eJIECOOOPa3HOro  OTHOWIICHHsI K  IPUPOJAE, KaK HCTOYHHUKY
CYIISCTBOBAHHMsI )KU3HU Ha 3emiie; HIOHUMaHUs I100aIbHOTO XapaKTepa dKOJIOTHYECKHX
HpO6HeM, BJIMAHUA S9KOHOMHWYCCKUX IMPOLICCCOB HA COCTOAHUC HpHpOﬂHOﬁH COHHaHBHOﬁ
Cp€Aabl; OCO3HAaHUA HeO6XOIII/IMOCTI/I HCIIOJIB30BAaHUA L[OCTPI)KCHHIZ XUMHH [J11 PCUICHUA
BOIPOCOB  PAI[MOHAIBHOIO IPHPOAONOIb30BAHUS; AKTHUBHOI'O HENPHUATHS JICHCTBUM,
MPUHOCSIINX BpEI OKPYXKAIOLICH NpUPOJHONW cpele, YMEHHsS IMPOTHO3UPOBATH
He6HaFOHpI/IﬂTHBIC 3KOJIOI'NYECCKHUEC II0CJICACTBUA OpeAnpruHUMaCMbIX HeﬁCTBI/Iﬁ n
opeaoTBpaliath HMX; HAJIWAYUA PA3BUTOI'O I3KOJOTMYCCKOI'O MbIIIJICHUA, 9KOJIOTHYECKON
KyJbTYypbl,  ONbITA  JEATEIBHOCTH  OJKOJOIMYECKOH  HANpaBICHHOCTH,  YMEHUs
PYKOBOJICTBOBAThCSl UIMH B TI03HABATEIbHONW, KOMMYHHUKATUBHON U COLIMATIBHON MpPAKTHKE,
CIIOCOOHOCTH U YMCHHA AaKTUBHO IIPOTHUBOCTOATH MACOJIOTMH XCMO(1)06I/II/I;

7. lleHHOCTH HAy4YHOTO MMO3HAHUS:

c(hopMHUpPOBAaHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOW NPAKTHUKH; MOHUMaHUS CIEHU(PUKA XUMHUHU KaK HAyKH, OCO3HAHUS
e€ poiu B (OPMHUPOBAHMM PALMOHAIBLHOIO HAYyYHOI'O MBIIIJIEHUS, CO3AaHUM LE€JIOCTHOIO
MpeCTaBIECHUs] 00 OKpYKalolIeM MHUpPE KaK O €AUHCTBE MPUPOJAbI U YEJIOBEKA, B O3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEN M pelIeHNnH MpoOIeM COXpaHEHHUs IPUPOTHOTO PaBHOBECHS;
yOeXIEHHOCTH B OCO0OM 3HAYMMOCTHM XMMHUHU I COBPEMEHHOW LMBWIM3ALMM: B €€
T'yMaHUCTUYECKOW HAIIPaBJIEHHOCTH U Ba)KHOU POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalbHOM
KYyJIbTYpbl, PEUIEHUH TJIO0AJbHBIX MpPOOJIEM YCTOWYHMBOIO pa3BUTHUS 4YEJIOBEUECTBA —
CBIPbEBOI, HSHEPreTUUYECKOW, MMINEBOM U DSKOJOrMYecKOM O€30HMacHOCTH, B pa3BUTUU
MEJIMLIMHBI, 00ECIIEUeHNH YCIOBHI YCIEIHOTO TpyAa U dKOJIOTHYeCKH KOM(POPTHOH KU3HU
KaXXJ0ro 4jeHa OOIleCTBa; €CTEeCTBEHHO-HAyYHON TI'paMOTHOCTH: NMOHUMAaHHUS CYIIHOCTH
METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCHOJIb30BaTh
MoJlyyaeMble 3HAaHHUS Ui aHajiu3a W OOBSACHEHUs SBICHMH OKpYXalollero Mupa u
MIPOUCXOAIINX B HEM U3MEHEHMI; yMeHus JeaaTh 0OOCHOBAHHbBIEC 3aKIIIOUEHHUS HA OCHOBE

HaYy4YHBIX (baKTOB U UMCIOIIUXCA OJaHHBIX C HCJIbIO IMOJIYYCHHA MOOCTOBCPHBIX BBIBOJOB,



CITOCOOHOCTH CaMOCTOSTEIBHO UCIOJIb30BATh XUMUYESCKHE 3HAHUS I peHICHUSA HpO6J’ICM B

PCAJIbHBIX JKU3HCHHBIX CHUTyallUdX; HHTCPCCa K IIO3HAHHUIO U HCCHCI[OBaTeJII:CKOﬁ

JIeSITEILHOCTH; TOTOBHOCTH M CHOCOOHOCTH K HENPEphIBHOMY OOpa3oBaHUIO |

CaMOO6p330BaHI/IIO, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHWI IO XUMHUHU B COOTBETCTBUH

C >KM3HEHHBIMU MOTPEOHOCTSIMU; UHTEpeca K OCOOCHHOCTSAM TpyJia B pa3IMUHBIX cdepax

poheCCUOHATIBHON NeATCIHLHOCTH.

MeTranpeaMeTHbIe pe3yabTaThbl

MCTaHpCHMCTHLIC PE3YIbTAThI OTpaXarT OBJIaACHUC YHHBCPCAJIbHBIMU y‘Ie6HI>IMI/I

IIO3HAaBaTCJIbHBIMH, KOMMYHHKATUBHBIMHU U PETYJIATUBHBIMAU I[CfICTBHfIMH.

1. OBJIaI[CHI/Ie YHUBCPCAIIbHBIMHU yLICGHBIMI/I IIO3HaBaTCIIbHBIMHA IICﬁCTBH)IMHZ

1.1. bBa30BBIMH JIOTHYECKUMHU JEUCTBUIMHU:

CaMOCTOATCIIBHO q)OpMYJ'II/IpOBaTB N aKTyaJIu3nupoBaThb Hp06neMy, BCCCTOPOHHC eé
pacCcMaTpuBaTh,
OIIPCACIATE LCIIU ACATCIbHOCTH, 3adaBasd IMapaMCTPbl U KPUTCPUHN HUX HOCTHUIKCHMHAI,

COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMHA LCIIAMM;

HCIIOJIb30BaTh IIPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOT'O MBIIIJICHUS] — BBIACISITh
xapaKTepHI)Ie HpI/I3HaKI/I HOH?ITI/Iﬁ nu yCTaHaBHI/IBaTI) X B3aHMOCBA3b, HCIIOJIB30BaTh
COOTBGTCTBYIOHIPIG IIOHATHUA OJIA 06”b$ICH€HI/I$I OTACIIBbHBIX (l)aKTOB n ﬂBHeHHﬁ;
BBIOMpATh OCHOBAaHHUS W KPUTECPUU IS KIIACCH(HUKAIIMM BEIIECTB U XUMHYECKHX
peakuui;

yCTaHaBIII/IBaTI) HpI/I‘{I/IHHO-CHeI[CTBeHHI)Ie CBs3U MG)KI[y PISy‘-IaeMI)IMI/I ABJIICHUSAMU
CTpOI/ITB JIOTUYCCKHUC paCCy}K)ICHI/ISI (I/IHIlyKTI/IBHBIe, IleI[}IKTI/IBHI)IC, 10 aHaJ'IOI‘I/II/I),
BBISIBJIAITH 3aKOHOMEPHOCTH M NPOTUBOPEYHSI B PACCMATPUBACMBIX SBIICHUSAX,
(bopmynupoBaTh BBIBOJBIN 3aKIIIOYCHUS;

HpI/IMeHHTL B HpOHGCCC ITO3HAHUA I/ICHOJ'II)?;yeMI)Ie B XUMHUHU CUMBOJIMYCCKHUEC (3HaKOBBIe)
MOJIEITH, TPeo0Pa30BhIBATh MOJICIIbHBIC MPEACTABICHHS — XUMHUYECKHI 3HaK (CUMBOJT)
AJIEMEHTa, XUMUYecKasi popMmylia, ypaBHEHHE XUMUUYECKOU peaKkIiui — MPU PEIICHUN
y4eOHBIX MO3HABATENbHBIX U MPAKTUUYECKHUX 3a71a4, IPUMEHSITh Ha3BaHHbIE MOJICIIbHBIE
Hpe)ICTaBJ'IeHI/ISI JJIsI BBISIBJICHUA xapaKTepHHx HpI/ISHaKOB I/ISYT-IaeMBIX BCIIICCTB U

XAMHUYECKUX PEaAKIUN;
1.2. Ba3oBbIMH HCCIIEI0BATENHCKUMH JICHCTBUSMU:

BJIAJACTh OCHOBAMHU MCETOJOB HAYYHOI'O ITO3HAHUA BCHICCTB U XUMHNYCCKHUX pCaKL[I/II‘/’I;
(I)OpMy.HI/IpOBaTB oeiM MW 3aJadu HCCICOHOBAaHMHA, HCIIOJB30BaTh IIOCTABJICHHBIC U

CaMOCTOSITEIIbHO C(HOPMYJITMPOBAHHBIE BOIMPOCHIB KAYECTBE HHCTPYMEHTA MO3HAHUS U



OCHOBBI 1711 OPMHUPOBAHUS TUIOTE3BI MO0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKICHUU;

BJIAJACTh HABBIKAMH CaMOCTOSATCIIBHOI'O IINIAHWPOBAHUA W MPOBCACHUSA YUYCHHUYCCKUX
SKCIIEPUMEHTOB, COBEpPUICHCTBOBATH yMEHHMs HaOIIOgaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yJbTaT, (popMysnpoBaTh OOOOIIECHUS U
BBIBOJIBI OTHOCHUTEIJIBHO JOCTOBEPHOCTH PE3yJbTAaTOB HWCCJEIOBAHUS, COCTaBIISIThH
000CHOBaHHBIN OTYET O MPOJICTIAHHON padoTe;

NpUoOpeTaTh OMBIT YYEHHUYECKON HCCIIeNOBATENbCKOW U MPOEKTHON JIesITeIbHOCTH,
MPOSIBJISITh CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEILHOMY OUCKY METOJIOB PEIICHUS

MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJOB MO3HAHUS;
1.3. TIpuémamu paboTsl ¢ MHPOPMAITHEH:

OpPUEHTUPOBATHCSI B PA3JIMUHBIX HMCTOYHMKAX HH(pOpMAIUMU (HAy4YHO-TIOMYJIsIpHas
JIUTEpaTypa XUMMHUUYECKOI0 COAEP KaHUsl, CIIpaBOYHbIE 1Toco0usi, pecypchl MHTepHeTa),
aHaJM3UPOBATh MHGOPMALIMIO PA3IMYHBIX BUIOB U (OPM NPEICTABICHUS, KPUTUUECKU

OllICHUBaTh €€ JOCTOBCPHOCTL M HCIIPOTHBOPCUYUBOCTD,

(hopMyIMpOBaTh 3aNpPOChl U MNPUMEHATH Pa3IMYHbIE METOJbI IIPU IOUCKE U OTOOpE
nH(popManuu, He0oOXOAMMOI JJIsl BBIIOJHEHUS y4eOHBIX 3a/lau ONpeAesEHHOrO THUIIA;
MpUOOPETATh ONBIT UCIIOIB30BaHUS MH()OPMALIUOHHO-KOMMYHHUKATUBHBIX TEXHOJIOI U
Y pa3IMYHBIX ITOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMabHYIO (GOpMYy NpeACTaBieHUs] HH(OpMauu
(cxemsl, rpaduKu, AMArpaMMbl, TAOJUIbI, PUCYHKH U T.IL.);

WCIIOJIB30BaTh HAy4HBIM $3BIK B KayeCTBE CpeJCTBa MHpH padoTe ¢ XMUMHUYECKOU
nHpoOpMaLMeli: TPUMEHATh MEXIIPpEIMETHbIE ((PU3NUECKHNE U MaTeMaTUYECKUE) 3HAKU
Y CUMBOJIbI, (P OPMYJIbI, a00peBHaTypbl, HOMEHKJIATYPY;

HUCITIOJIB30BaTh U HpeO6paSOBLIBaTL 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

2. OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMHU JeHUCTBUSIMU .

3a7aBaTh BOIPOCHI IO CYIIECTBY OOCY’XKJaeMOH TeMbl B XOJ€ JMajora W/Win
JMCKYCCHUM, BBICKA3bIBaTh MJEH, (POPMYJUPOBATh CBOU MPEMJIOKEHUS OTHOCHUTEIHHO
BBINOJIHEHUS IPEIJIOKEHHON 3a7a4u;

BBICTYyIaTh C  IPE3EHTAllUENl  pEe3yJbTaTOB IO3HABATEJIIbHOM  JIESATEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUH
XUMHYECKOI0 IKCIIEPUMEHTA, MPAKTUYECKOW pabOoThl MO HUCCIIEIOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, peajin3allii y4eOHOTo NpoeKkTa U (OopMyJIMPOBATH BHIBOJBI T10
pe3yapTataM NPOBEAEHHBIX MCCIENOBAaHUN MyTEM COIJIaCOBAaHUs IO3ULIMH B XOJ1€

00CYXIeHUsI 1 OOMEeHAa MHEHHUSIMU.



3. OBiageHne yHUBEPCAJIbHBIMU PETYISITUBHBIMU J€UCTBUSIMU .

CaMOCTOSITETIHHO TJIAHUPOBATh U OCYIIECTBIISITH CBOIO MIO3HABATEIIBHYIO AEATEIIHHOCTb,
ompenensast e€ MenMd € 3aJayd, KOHTPOJHUPOBATH W IO Mepe HEOoOXOAMMOCTH
KOPPEKTHPOBATh Npe/laraeMblii allfOPUTM JICHCTBHUIA TPH BBINOJHCHUU YYCOHBIX U
HCCJIeIOBATENILCKUX 3a/a4, BEIOMpaTh Hanbosiee 3 PeKTUBHBIN CIOCOO MX PEIICHUS C
y4ETOM MOJTyYSHUsI HOBBIX 3HAHHWI O BEIIECTBAX M XUMHYCCKUX PEaKIUsIX;

OCYILIECTBIISITh CAaMOKOHTPOJb CBOEH JESATETbHOCTH HAa OCHOBE CaMOAaHAIM3a U

CaMOOIICHKH.

IIpenmeTHble pe3yJibTaThI

10 kaace

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca MO BBIOOPY OTPaXKaroT:

iy

2)

3)

4)

c(hopMHUpPOBAHHOCTH NPEACTABICHUM: O XUMHUUYECKON COCTaBIISIOLIEH €CTEeCTBEHHO-
Hay4yHOM KapTHUHBI MHpa, POJM XMMHUU B IIO3HAHUM SIBJICHUM MpPUPOABI, B
GbopMUPOBaHMU  MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €& (YHKIMOHAIbHOM
rpaMOTHOCTH, HEOOXOIUMOM /ISl pelIeHUs MPAaKTUYECKUX 3aJad U 3KOJIOTHMYECKHU
000CHOBAHHOTO OTHOILLEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOU CpEE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHS (XMMUYECKHI AJIEMEHT, aTOM, DJICKTPOHHAs 00O0JIOYKa aToma, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHas Gopmyia
(pa3BépHyTass W COKpallEHHas), MOJb, MOJIApHAs Macca, MOJIIPHBIH 00BEM,
YIJIEPOJIHBIM CKesleT, (YyHKUHUOHaJIbHAsl TpyIa, paauKall, HU30MepHs, H30MEpHI,
TOMOJIOTUYECKUH psii, TOMOJIOTH, YTJIE€BOJOPOIbI, KUCIOPOJ- M a30TCOAEpIKallne
COEJIMHEHUsI, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCJMHEHHUs); TEOPUH U 3aKOHBI (TEOpUsI CTPOEHHUs OpraHMYECKUX BemecTB A M
BytnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUN
SI3bIK  XMMHH; MHPOBO33PEHUYECKHE 3HAHUs, JIeKallue B OCHOBE MOHUMAaHUSA
MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (DAKTOIOTHYECKUE CBEJICHUS O
CBOHCTBaX, COCTaBe, IIOJIyYEHHUM U O€30MaCHOM HCIIOJIb30BAaHUM Ba)KHEUIINX
OPraHMYEeCKHUX BEIIECTB B OBITY U MPAKTUYECKOM AeATEIHbHOCTH YEI0BEKa;
c(OpMHUPOBAHHOCTh YMEHHUH BBISBIISITH XapaKTEepHbIE IPU3HAKU TIOHSITHUM,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS MPHU
OIMCAaHUM COCTaBa, CTPOSHUSIM MIPEBPAIIEHUII OPTraHUYECKUX COEIUHEHUM;
c(hopMHUpPOBAaHHOCTH YMEHMI  HCHOJIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY  JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaII€HHOMN) (popmy

OpPraHN4YCCKHX BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ; U3roraBJIvMBaTh MOJCIN



5)

6)

7)

8)

9)

10)

11)

MOJICKYJI OpraHM4eCKUX BCIICCTB [JId HIUIIOCTpaluKhd HUX XHUMHYCCKOro H

MNPOCTPAHCTBCHHOI'O CTPOCHMUA,

chOpMHUPOBAHHOCTh YMEHHUM YyCTaHABIMBATh MNPHUHAICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIpeaeaEHHOMY
KJIaccy/Tpynne coequHeHud (yriieBOJOpPOAbl, KHCIOPOA- MU a30TCOJep Kalllue
COCJIMHEHUSI, BBICOKOMOJICKYJISIDHBIE COEIMHEHUs); JaBaTh UM Ha3BaHUS IO
cucremarnuecko HoMeHkJatype (JUPAC), a Takke npUBOAWUTH TPUBUAIBHBIE
Ha3BaHUs OTJICJIBHBIX OPraHUYECKUX BEIIECTB (STHJICH, MPOMWJICH, alleTHJICH,
ATUJICHTJIUKOJb, TJIULIEPUH, GeHosn, dopManbAeru, alueTaibAeru, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIJIOTa, OJICMHOBasi KHCJIOTa, CTeapuHOBasi KHUCJIOTA,
TIII0K03a, (PPYKTO3a, Kpaxmal, IeJUTF0JI03a, TIIUIIUH);

chOpPMHUPOBAHHOCTh yYMEHHS ONPEACISITH BHIABI XHUMHYECKOW CBSI3U B
OpraHUYEeCKUX COeAUHEHUSX (OJIMHApPHBIC U KPaTHBIE);

chOpMHUPOBAHHOCTh YMEHHUSI TIPUMEHSTH IIOJIOKEHUSI TEOPUH  CTPOCHHUSA
opranundeckux BemiectB A M byTiepoBa njis o0bsiCHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTAaBa U CTPOCHHUS; 3aKOH COXPAHEHHSI MACChl BEILIECTB;
c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKUE U
XUMHYECKHE CBOWCTBA THUMNWYHBIX MpPEICTaBUTENIEH pa3IMYHBIX KJIACCOB
OpraHMYECKHUX BEIIeCTB (MeTaH, dTaH, dTWJICH, MPOIWJICH, alleTUJICH, OyTaaueH-
1,3, metmniObyTaguen-1,3, 6eH30JI, METaHOJ, 3TAHOJI, dTHUJICHTIINKOIb, TIUICPHUH,
(dbeHon, aneranbAeruj, MypaBbHHas U YKCyCHasl KHUCJIOTHI, TJIFOKO3a, Kpaxmai,
LIEJUJTIONI03a, aMUHOYKCYCHAsi KHUCIIOTa); WUIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXJy HHUMH YPaBHCHHUSIMH COOTBETCTBYIOIIMX XHUMHWYECKHX pEaKIHUid C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

chOpMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HMCTOYHHUKHU YTIIE€BOJOPOIHOTO
CeIpbsi  (He(pTh, TPUPOAHBIN Ta3, Yroyib), CIOCOOBI UX TMepepadboTKu U
MPaKTUUECKOE MPUMEHEHHE TTPOIYKTOB IepepaboTKH;

chOpPMHUPOBAHHOCTh yYMEHHUUW NPOBOJHUTH BBIYUCICHUS I10 XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIUIECTBA MCXOJHOTO BEIISCTBA WIIM MPOAYKTa
peaKkuu MO W3BECTHBIM Macce, OO0BEMY, KOJWYECTBY OJIHOTO W3 HCXOIHBIX
BEIIECTB WJIH MPOIYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUH BIAJIETh CUCTEMOW 3HAHUM 00 OCHOBHBIX METOJaxX
HAy4YHOTO IIO3HAHUWS, WCIIOJNIb3YeMBIX B XHMHU TpPH H3YYSHUH BEIISCTB U
XUMHUYECKHUX SIBIICHUU (HabmroneHue, U3MEpEHUE, SKCIIEPUMEHT,

MOI[eJ'II/IpOBaHI/Ie), HCIIOJIb30BATh CUCTCMHBIC XUMHUYCCKUC 3HAHUA JISA NMPUHATHUA



12)

13)

pelIeHnii B KOHKPETHBIX KWU3HEHHBIX CUTYyallHUsAX, CBSI3aHHBIXC BEIIECTBAMH U
WX NPUMEHEHHUEM;

cHOPMHUPOBAHHOCTh YMEHHUU COOIIOAATh MPaBHUJIa MOJB30BAHUS XUMHUYECKOU
MocyJiIoil u JabopaTOpHbIM OOOPYJIOBaHHUEM, a TaKKe IMpaBUJIa OOpalIeHUs] C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKILHUSIMHU IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX ONBITOB;

c(hOPMHUPOBAHHOCTh YMCHHU KPUTHUECKH aHAIU3UPOBATH XUMHYSCKYIO

nH(GOPMaITHIO, MOJTydaeMyt0 U3 pa3HbiXx HCcTOUHHKOB (CMMU, UHTEpHET U 11p);

11 kiaace

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca OTPaXKaroT:

1)

2)

3)

4)

c(hopMHPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKONH COCTABISIONICH €CTECTBEHHO-
HAy4YHOM KApTHUHBI MHpPa, pOJH XHMHUHM B IIO3HAHWM SIBJIICHUW IPUPOJBI, B
(opMHUpPOBaHUM MBIIUICHUS U  KYJIbTYpbl JHUYHOCTH, €€ (QyHKIHMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOUN MJisi pelIeHUs MPAKTHUUYECKUX 3a7Jad M IKOJOTHYECKHU
000CHOBAHHOT'O OTHOIIECHHUS K CBOEMY 3JI0POBBIO U TPUPOIHOMN CpEE;

BJIAQJICHUE CUCTEMON XMMHYECKUX 3HAHUN, KOTOPAas BKJIIOYAET: OCHOBOIOJIATrarolne
MOHATUS (XMMUYECKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d-3JIEKTpOHHBIC OpOUTATH
aTOMOB, HOH, MOJIEKyJia, MO/JIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
OJICKTPOOTPHUIATCIIBHOCTh, CTCIICHbL OKHCJICHUA, XUMHYCCKas CBA3b (KOBaHCHTHa}I,
HNOHHas1, MCTAaJIlIMYCCKas, BOI[OpOI[Haﬂ), KpUCTaJLIM4YCCKaa pCHIéTKa, THUIIBI XUMHWYCCKUX
peakuuii, pacTBOp, 3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIIEKTPOJIUTAYECKAsT TUCCOLNALINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHWMHUUYECKOW pEaKlUUu, XHUMHUUYECKOE
paBHOBECHE; TEOPUM U 3aKOHBI (TE€OpHUsl DIIEKTPOJIUTHUYECKON JIMCCOLIMALINU,
nepuoanydeckuil 3akoH /. 1. MeHnaeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHHUs U MPEBPAILEHUs] SHEPTUU NPU XUMUUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUIN SA3BIK XHWMHH, MHPOBO33PEHUECKHE 3HAHUS, JEXKAIUe B OCHOBE
MMOHUMaHUS TIPUUYUHHOCTU M CUCTEMHOCTH XHUMUUYECKHMX SIBIICHHH, (DaKTOIOrHYecKue
CBEJICHUS O CBOMCTBax, COCTaBe, IIOJIyUeHUH ¢ O€30MacCHOM HCHOJIb30BAHUH
BayKHEUIITUX HCOPraHM4YCCKHUX BCIICCTB B 6I)ITy J51 HpaKTquCKOﬁ HNEATCIIBHOCTU
YeJIOBEKa;

c(OPMHUPOBAHHOCThL YMEHUH BBISABISITh XapaKTE€pPHbIE MNPU3HAKU ITIOHSTHUH,
YCTaHaBJIUBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIIHUE MOHATUS MPHU
OIMMCaHNHU HCOPraHNYCCKHUX BCIICCTB U UX HpeBpaHIeHPII;'I;

chOpMHUPOBAHHOCTh YMEHHUU HCMOJb30BaTh XUMHUYECKYH) CHMBOJUKY IS



5)

6)

7)

8)

9)

10)

11)

12)

cocTaBlieHUs1 (OpMyJsl BEIIECTB M YPaBHEHHM XUMHMYECKMX  pEaKLuii;
cucremarnueckyro HomeHkatypy (IJUPAC)u TpuBHnanbHble Ha3BaHUS OTAEIIBHBIX
HEOpPraHMYECKUX BellecTB (yrapHbli ras, yIJE€KMCIbI ras3, amMMuak, rameéHas
W3BECTh, HeraméHasi U3BeCTh, IIUTheBasi COAA, MUPHUT U AP );

cpOpMUPOBAHHOCTh YMEHHUM ONpENessiTh BAJEHTHOCTh U CTENEHb OKMCIICHUS
XUMMYECKHX BJIEMEHTOB B COEIMHEHMSAX PA3JIMUHOIO COCTaBa; BUJl XMMHUYECKOM
CBs3U (KOBAJICHTHAsI, HOHHAs, METaJJINYECKasi, BOJOPOJAHAs) B COCIMHEHUSIX; THUII
KPUCTANINYECKON pEeIIETKH KOHKPETHOIO BeIllecTBa (aTOMHas, MOJIEKYyJspHasi,
HOHHAasl, METAJUIMYECKAs); XapaKTep CPEAbl B BOJHBIX PacTBOpPaX HEOPraHUYECKUX
COCOUHCHMUIA;

cOopMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAJJIC)KHOCTh HEOPTaHUYECKUX
BEIIIECTB I10 UX COCTaBy K OMpeAeIEHHOMY KJIACCY/TpyINIie COeAUHEHHH (MPOCTHIE
BEILIECTBA — METaJUIbl U HEMETAJUIbl, OKCUbl, OCHOBAHUSI, KUCIOTHI, aM(pOTESpHbIE
TUIPOKCHUIBI, COJIN);

copMHUPOBAaHHOCTh YMEHHH pacKpbIBaTh CMBICI mepuoandeckoro 3akona JI. U.
MeHnneneeBa 1 IEMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIIBHYIO 1

IIPOTHOCTHUYCCKYIO Q)YHKHI/II/I;

c(HOPMHUPOBAHHOCTh YMECHHUU XapaKTEPHU30BaATh MJICKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHUX 3JIEMEeHTOB 1—4 miepuonoB [leprnoaunyueckoil CHCTEMBI XUMHUYECKHUX
snemenToB | I MeneneeBa, HCIOJIB3YsI IIOHITHS «S-, P-, d-3JIEKTpOHHBIEC OpOUTa-
JIN, «IHEPreTUIECKUE YPOBHN»; OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX DJJEMEHTOB ¢ UX COCIWHEHUM 10 TMepuoJaM ¢ TrpyIliraM
Ilepunoanueckoy cucrembl XuMuiyeckux asemeHToB J[. 1. Menneneesa;
c(hopMHUPOBAHHOCTh, YMEHUM XapaKTepH30BaTh (OMHCHIBATH) OOIINE XUMHUYECKHE
CBOMCTBA HEOPraHUYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB;, MOATBEPXKIATh
CYIIIECTBOBAHUE TEHETHYECKOUW CBSI3M MEXIy HEOPTraHWYECKUMH BEIIECTBAMU C
IIOMOIIBIO0 YPABHEHUM COOTBETCTBYIOIIMX XUMHYECKHX PEAKIU;
c(OpMUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATh XHUMHUUYECKHE pPEaKIUuU T0
pa3JIMYHBIM TIPU3HAKaM (YUCIIY U COCTaBY pEarupyroIlIuX BEHISCTB, TEILJIOBOMY
3¢hdeKTy peakiuu, U3MEHEHHIO CTETIEHEW OKHCICHUS DJIEMEHTOB, OOPATUMOCTH
peaKInu, y4acTHIO KaTaJanu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABJIATh YPABHECHUS PEAKIIUN PA3TUUHBIX THUIIOB;
MOJHBIE W COKpalI€HHbIE YypaBHEHHUs pPEaKIUid HOHHOTO OOMEHa, YYUThIBAS
YCJIOBHSI, TIPH KOTOPBIX 3TH PEAKIIUN HIYT JI0 KOHIIA;

cOpMUPOBAHHOCTh  YMEHUN  TPOBOAUTH  pEaKUHUH,  MOATBEPKIAOIIHNE



KQUE€CTBEHHBIA COCTAaB pa3JIMYHBIX HEOPTaHUYECKHUX BEIIECTB; pPACIO3HABATh
ONBITHBIM MYTEM HOHBI, IIPUCYTCTBYIOLIME B BOOAHBIX PACTBOPAX HEOPTraHUUECKUX
BCIIICCTB,;

13) c(hOpMHUPOBAHHOCTH YMEHUMN pacKpbIBaTh CYIIIHOCTH OKHMCIIATEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIUNA IMOCPEICTBOM COCTaBJICHHUS DJCKTPOHHOro OanaHca
3TUX PEaKIIUN;

14) chOpMHPOBAHHOCTh YMEHUUN OOBSICHITH 3aBUCHUMOCTH CKOPOCTH XUMHYECKOU
pEaKIMU OT Pa3IUYHBIX (DAKTOPOB; XapaKTeP CMEIICHHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeNIHero Bo3aeucTBus (npuHuun Jle Illarense);

15) cOpMUPOBAHHOCTh YMCHHUH XapaKTEPHU30BaTh XUMHYECKHUE TPOIIECCHI, JISKAIIUES B
OCHOBE IIPOMBILUIEHHOIO TIOJIyYEHUsI CEPHOM KHUCJIOThl, aMMHaKa, a TaKxKe
chopMHUPOBAHHOCTL  MpEJACTaBICHHI 00 OOmMMX HAy4YHBIX MOPUHLOHIAX U
AKOJIOTHYECKHUX MPOOIeMax XUMHUUYECKOTO ITPOU3BOJICTBA;

16) chOpMHPOBAHHOCTH YMECHHH MIPOBOJIUTH BBIYHUCICHUS C UCTIOJIB30BAHUEM TTOHSITHS
«MaccoBasi JIOJIsI BeElIeCTBa B PacTBOpPE», OOBEMHBIX OTHOIIEHUM Ta30B IpPHU
XUMHYECKHUX PEaKIUsIX, MaCcChl BEIIeCTBa WM OO0bEMA Tra3oB II0 HU3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce€ WU O0BEMY OJHOTO M3 YYaCTBYIOIIUXB PEaKIUU
BEIISCTB, TEIUIOBOTO 3P deKTa peaklMd Ha OCHOBE 3aKOHOB COXPAHEHHS MaCChI

BCIICCTB, MPCBPAICHNA U COXPAHCHHS DHCPIHUHU;

17) ¢hOpMHPOBAHHOCTh YMEHHU COOIIOIaTh MpaBHia II0JIB30BAHUS XUMHUYCCKOU
MOCyZ0M U JIadopaTOpHBIM OOOpPYJIOBAaHHUEM, a TaKXe MpaBuiia OOpamieHus ¢
BlIeCTBaAaMM B COOTBCTCTBHU C MHCTPYKLUHUAMU 11O BBIITOJIHCHUIO .]'Ia60paT0pHI)IX

XUMHNUYCCKHUX OIIBITOB,

B ¢denepanpHbIX W pETrHOHANBHBIX MPOIEAYpaxX OILEHKH KadecTBa OOpa3oBaHUs
UCIIOJIb3yeTCs TIepeueHb (KonUu(PpUKaTOp) pacupeieICHHBIX 1O KaccaM MPoBepsieMbIX TpeOOBaHUM
K pe3ylbTaraM OCBOECHMsS OCHOBHOM OO0pa30BaTelbHOM MpOrpaMMbl CpeIHEro ooOIero
00pa30BaHMsI U AIIEMEHTOB COJIEPKaHUS M0 XUMUH.

[IpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM

obOpazoBarenpHOM mporpammsl (10 kmacc)

Kon [TpoBepsiembie IpeIMETHBIC PE3YIIBTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHON MPOTPaMMBI CPETHETO 001Ier0 00pa30BaHMs

pe3ynbrara




TeopeTndyeckrne OCHOBBI OPraHUYECKON XUMHH

1.1

CdopMHpPOBAHHOCTh TPEACTABICHUN O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MUpPA, POJIM XUMHUHU B MO3HAHUM SIBICHHUM
npupoabl, B (OPMUPOBAHUU MBIIUIEHUS M KYIBTYphl JIMYHOCTH, €€
GYHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOW 1Sl pelleHus
MPAKTHYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3/I0POBBIO U IPUPOIHON CpeJie

1.2

Binanenne cucreMod XMMMYECKHMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroLUe MIOHATHS (Monekyia, BaJICHTHOCTb,
IEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XMMUYECKasl CBA3b, MOJb,
MOJIsIpHAsi Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIH CKeneT, GyHKINOHAIbHAS
rpymnmna, pagukai, U30Mepus, U30Mepbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH,
YIIIEBOAOPOIbL, KUCIOPO- M a30TCOAEPIKALIIE COCTUHEHUS, OMOIOTHYECKH
aKTHBHBIC BellecTBa (YIVIEBOIbI, JKUPbI, OEIKH), MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYIISIPHBIE COEIMHEHMS]); TEOPUH U 3aKOHBI
(Teopust XMMHUYECKOTO CTpOEHHs opranndeckux Bemects A.M. byrneposa),
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUH S3BIK XHMHUH, (HAKTOIOTHYECKHUE
CBEJIEHHsI O CBOMCTBAX, COCTABE, MOJYYECHUH 1 O€30I1aCHOM UCIIOJIb30BaHUH
BRKHEHIINX HEOPraHUYeCKUX U OpraHUYeCKUX BELIECTB B OBITY U

HpaKTI/I‘-IGCKOI\/'I JACATCIIBHOCTH YCIIOBCKA

1.3

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XaPAaKTCPHBIC MMPU3HAKA HOHHTHﬁ,
YCTaHaBJIMBATh UX B3aNMOCBA3b, UCITOJIB30BATE COOTBETCTBYIOIIHEC ITOHATHA
npu OIMUCaHuMu CoCTaBa, CTPOCHUA U npeBpameHHﬁ OpTraHNYCCKUX

COEeINHEHUN

1.4

c(OpMUPOBAaHHOCTh YMEHHUH HCIIOJIB30BATh XUMHUUECKYIO CUMBOJUKY AJIs
COCTaBJIECHUS  MOJEKYISPHBIX U CTPYKTYpHBIX  (pa3BepHYTOH,
COKpallleHHOI) (hopMys1 OpraHu4eCcKHUX BEUIECTB U YPaBHEHUH XMMHUYECKUX
peakuui, U3roTaBIMBaTh MOJIEIM MOJIEKYJl OPTaHUYECKHUX BEIIECTB IJIf

HIITIOCTpAUA UX XUMHUYCCKOT'O U ITPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMUpOBaHHOCTH YMEHHI YCTAaHABINBATH MPUHAIIICKHOCTH H3yUYE€HHBIX
OPraHUYECKUX BEIIECTB II0 UX COCTAaBY U CTPOCHHUIO K ONPEIEICHHOMY

Kjaccy  (Tpymme) — COeAMHEHWH  (YmIeBOAOPOHAbI,  KHCIOPOA  H




a30TCcoACpIKAIIMC COCAWHCHUA, BbBICOKOMOJICKYIISIPHBIC COG,Z[I/IHCHI/ISI),

JlaBaTh UM Ha3BaHUs 10 cucTemarndeckoit HomeHkaarype (IUPAC)

1.5

ChopMHpPOBAHHOCT YMEHUSI ONPEICNATh BUABI XUMHUYECKOH CBS3H B

OpPraHUYECKHUX COCTUHEHUIX (OJMHAPHBIE U KPATHBIC)

1.6

ChopMupoBaHHOCTh yMEHHSI MPUMEHSTH: MOJOKEHUS TEOPHUH CTPOCHUS
opranndeckux BemectB A.M. ByrnepoBa /i 0OBsICHEHUS 3aBUCUMOCTH
CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl

BCIICCTB

VYrieBonopoasl. Kucinopoaconepxkarine U a30TcoepKaliiue OpraHuuaecKue

COCIMHEHUS. BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS

2.1

ChopMHupOBaHHOCTh yMEHWUW TPUBOAWUTH TPUBHAIBHBIC  HAa3BaHUS
OTJIETIbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, IPOMHIICH, alleTUJIEH,
STUJICHIVIMKOIb, DIULEPUH, (eHoa, QopManbAeTUl, areTalbJCTu/I,
MypaBbUHAas KHCJIOTA, YKCyCHasi KHUCJIOTa, OJIEMHOBas  KHCIIOTA,

CTEapHHOBAs KUCIIOTA, IIII0K03a, (PYKTO3a, KpaxMall, HEeJUTI0I03a, TIIUIIH )

2.2

CdopMHpOBaHHOCTh YMEHUH XapaKTepH30BaTh COCTAaB, CTPOCHHE,
bu3MYecKue M XHUMHYECKHE CBOMCTBA TUIHMYHBIX IPEICTaBUTENICH
pa3IUYHBIX KJIACCOB OPTaHWYECKHX BEIIECTB (METaH, JTaH, OJTHIICH,
NpoMNuiIeH, aneTuieH, OyramueH-1,3, MerunOyraauen-1,3, OeH3om,
METaHOJ, STaHOJN, JTUJICHINIUKONb, TIUIEPUH, (EHON, alleTambIeTus,
MypaBbUHAsd M YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxmal, IIeJITI0JI03a,

aMUHOYKCYCHas KUCJIOTA)

23

ChopMUPOBAaHHOCTh YMEHHUS WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEX]1y THITUYHBIMU MPEICTABUTEISIMHU PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BCILIECTB YPAaBHEHUSAMHU COOTBETCTBYIOLIMX XUMHUYECKUX PpEAKUHU C

UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOpMYIT

24

CdopmupoBaHHOCTH YMEHUSs XapaKkTepu30BaTh HUCTOYHHUKHU
YIIIEBOJIOPOIHOTO CHIPbs (HE(PTh, MPUPOAHBIA Ta3, yroib), CIOCOOBI HX

nepepaboTKU U MPaKTUYECKOe IPUMEHEHNE IPOIYKTOB MepepadoTKI

XuUMHS U KU3Hb. PacueTrsl




3.1

CdopMHpPOBAHHOCTh YMEHHH BIIAAETh CHUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAy4YyHOIO IO3HAaHUS, MCHOJB3YEMBIX B XHMHHU NIpPH H3YYECHHUH
BEIIECTB M XUMUYECKUX SIBICHUN (HaOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHKE), HCIIOJIb30BaTh CHCTEMHBICE XUMHUYECKHE 3HAHUS I
MPUHSTUSL PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUsAX, CBA3AHHBIX C

BEIICCTBAMU U UX IIPUMCHCHUCM

3.2

CdopmupoBaHHOCTh ~ yMEHUH  cOONIONATh  MpaBHWJIA  [MOJB30BAHUS
XUMHUYECKOI mocynoi u 1abopaTopHbIM 000pyAOBaHUEM, a TAKXKE MpaBuia
oOpallleHusi C BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKIUSAMHU IO

BBITTIOJIHCHHUIO Ha60paTOprIX XUMHNYCCKUX OIIBITOB

33

ChopMupoBaHHOCTb YMEHUH IUIAHUPOBATH M BBINOJHAT XUMHYECKUN
SKCIICPUMCHT (HpCBpaHIeHI/ISI OpraHM4YC€CKUX BCHICCTB IIPpHW HArpCBaHUMU,
NOJy4YEeHUE JTUJICHA U HM3YYCHHE €r0 CBOWMCTB, KAUECTBEHHBIC PEaKIHH
OpPraHMYECKHX BELICCTB, JCHATypalus OCKOB NMpU HArpeBaHWH, LBETHHIC
peakiuy OEJIKOB) B COOTBETCTBUH C PABUIIAMHU TEXHUKU O€30I1aCHOCTH IIPH
oOpallleHUH ¢ BellecTBaMU M JIaDOpAaTOpPHBIM  OOOPYIOBAHUEM;
NpEACTaBJIATh PE3YIbTAaTbl XUMHUYCCKOTIO SKCIICPHMMCHTA B q)opMe 3armucu
YPaBHEHUI COOTBETCTBYIOUIMX peaKIUid ¥ (OPMYIHpPOBaTh BHIBOJABI Ha

OCHOBC 3TUX PE3YyJIbTAaTOB

3.4

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPOBOJAUTL BBIYUCICHUA 110 XUMHWYCCKUM
YpaBHCHUAM (MaCCBI, 061,eMa, KOJIMYCCTBA HCXOAHOI0 BCIICCTBA HWIIH
MMPOAYKTa pCaKIMU IO M3BECTHBIM MAcCCCc, O6B€My, KOJIMYCCTBY OJHOTO H3

VCXOJHBIX BEILECTB MM NMPOJYKTOB PEAKIIHH )

3.5

ChopMUPOBAaHHOCTh YMEHUW KPUTHYECKU aHATU3UPOBATH XUMHUYECKYIO
MH(pOPMAIUIO, OJYYaEMYI0 U3 Pa3HbIX MCTOYHUKOB (CpeICTBAa MacCOBOM

uHpopMaIuu, ceTb IHTepHET u apyrue)

3.6

ChopmupoBaHHOCTH ~ YMEHHH  CcOONIONATh  MpaBHia  SKOJOTHYECKU
11eJ1eco00pa3HOro MOBEJACHUS B OBITY U TPYAOBOH JEATENBHOCTH B LIEJSIX
COXpPAHEHUsI CBOEr0 3JI0POBbSI M OKPYXAKOUIEH NPHUPOIHOM Cpenbl,
OCO3HaBaTh OIIaCHOCTH BOS}IGfICTBI/IfI Ha JXUBBIC OPraHU3MBbI OIIPCACIICHHBIX
OpPraHMYeCKHX BEIIeCTB, MOHMMAs cMbici nokazarens IIJIK (mpenensHO

HOHYCTHMOﬁ KOHI_ICHTpaI_II/II/I), MOACHATL Ha  HOpUMCpaX CITIOCOOBI




YMCHBIICHUS U MPCAOTBpAICHUSA UX BPCAHOTO BO3HCﬁCTBHH Ha OpraHuism

YCI0BCKa

[IpoBepsiemble aneMenThl coaeprkanus (10 kiiacc)

Kon

[IpoBepsiemMblil JJIEMEHT CONEPKAHUS

TeopeTrnyeckre OCHOBBI OPraHUYECKON XUMHUH

1.1

HpCI[MeT OpFﬁHH‘ICCKOfI XHUMHHU: €€ BO3HHKHOBCHHE, Pa3BUTUC W 3HAUYCHHUEC B
MOJIy4YCHHHU HOBBIX BCHICCTB U MATCPHUATIOB. Teopml CTPOCHHA OPraHUYCCKHUX

coenuaeHnit A.M. ByTtiepoBa, ee OCHOBHBIE TTOJIOKEHHUSI

1.2

CrpykTypHBIE (GOPMYJIBl OpPraHWYECKHUX BeHIeCTB. [OMOJOTHS, H30MEpHs.
XHUMHUYECKas CBA3b B OPTAaHUYECKUX COCAUHEHUSX - OMUHAPHBIE U KPATHBIC CBA3H.

Hpe,Z[CTaBJ'ICHI/IC (6] KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHn4YCCKUX BCHICCTB

1.3

Homenknarypa opraHMuecKkuX COEOMHEHMH (cucTeMaruyeckas) U TPUBHUAJIbHBIC

Ha3BaHUS Ba)KHEHIIMX HpeHCTaBHTeHGﬁ KJIACCOB OPraHMYCCKUX BCUICCTB

YrneBogopoibl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHM psia. MeTaH U 3TaH - mpocTeiime
NpPEACTaBUTENIN alKaHOB: (M3MYECKHMEe W XUMHUYECKHEe CBOICTBa (peakiuu

3aMCIICHUSA U rOpeHI/I}I), HaxO0XJACHUC B IPUPOAC, MOJTYUCHUC U IPUMCHCHUC

2.2

ANKeHBI: COCTaB H CTPOCHHC, TOMOJIOTUYECKHUI pPAA. OTUJICH " IPpONUIICH -
HpOCTeI\/’IH_II/IC MMPpEACTAaBUTCIIN AJIKCHOB: (I)I/I3I/I‘-ICCKI/IG U XUMHYECKHE CBOMCTBa
(peaKIII/II/I TUAPHUPOBAHUA, TAJIOICHUPOBAHHA, THUApATAllUU, OKHCIICHHA U

HOJ'II/IMGPH?;&III/IH), IMMOJIY4YCHHEC U IPUMCHCHHUEC

23

Ankaauensl: OytanueH-1,3 u MermnOyraaueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHe CBOMCTBA (peakuus nonuMepusanuu). [lonydyenne cHHTETUYECKOTO

KaydyKa U Pe3HHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUH, TOMOJIOTHYECKUI pAA. AI_ICTI/IJ'ICH -
HpOCTGfIH.IHfI NpEaACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (I)I/I3I/I‘-IGCKI/IC u

XUMHUYECKHE CBOWCTBA (PeaKkuu THIPUPOBaHUS, TaJOr€HUPOBAHUS, TUApPATAIIH,




TOpPEHMSI), IOJTYYEHUE U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKHE W XHUMHYECKHE CBOWCTBA
(peakuuy raJoreHMpoBaHMs U HUTPOBAHU), OIy4eHUE U puMeHeHue. Tonyour:
COCTaB, CTpoeHue, (U3MYEeCKMe U XUMHUYECKHe CBOiicTBa  (peakuuu
rajJIoreHUPOBaHUS U HUTPOBAHHUA), IMOJYyYEHHE U INpUMEHEHHe. TOKCHYHOCTb
apeHoB. leHeTmyeckas CBA3b MEXIY YIIEBOAOPOAAMM, MPUHAMISKALUMU K

Ppa3InYHbIM KJIacCaM

2.6

[TpupoaHbIe HCTOYHUKH YIIeBOAOPOAOB. [IpupoaHbIil ra3 u monyTHbIe HEQTIHbIE
ra3el. Hedth u ee mpoucxoxaenue. CrocoObl mepepaboTKu HE(TH: MMEPETOHKA,
KPEKUHI (TepMUYECKHUH, KaraauThdeckuil), muponus. IIponykrsl nepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yromb u

IPOAYKTHI €ro nepepaboTKu

KI/Icnopoz[coz[epxcamHe OpPraHnu4cCKuUuc COCANHCHUA

3.1

[IpenenbHBIE OTHOATOMHBIE CIIUPTHI. METaHOI M ATAHOJI: CTPOCHHE, PU3HUCCKUE
M XUMUYECKHE  CBOMCTBA  (peakluMh C  aKTUBHBIMU  METaJJIaMHU,
rajoreHOBOJIOPO/IaMHU, TOPEHHE), NPUMEHEHHE. BOomOpomHbIe CBSI3H MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MeTaHOJa M 3TAaHOJa Ha OPraHHU3M 4eJIOBEKa.
MHoOroaToMHbIE CIIUPTHI. DTHJICHITIMKOIb U MIIULEPUH: CTPOCHHE, (PU3UICCKUE U
XUMHUYECKHE CBOWCTBA (B3aUMONIEUCTBHE CO  IEJOYHBIMU  METaJUIaMH,
Ka4eCTBEHHAs pPEakidsi Ha MHOTOaTOMHBbIE CHUPTHI). JlelicTBUEe HA OpraHu3Mm

YCJI0BCKA. HpI/IMeHeHI/Ie NmMuepruHa U STUIICHITIMKOJIA

3.2

®DeHOII: CTPOCHHE MOJIEKYITBI, (PU3NUECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH

denona. [Ipumenenne penona

3.3

AJ'II)I[GFI/II[BI 1 KCTOHBI. q)OpMaJ'II)IICFI/II[, afneTajapACTua: CTPOCHHE, (1)I/I3I/I‘IGCKI/IC n
XUMHYECKHE CBONCTBA (peaKI_[I/II/I OKHCJICHHA M BOCCTAHOBJICHHUSA, KA@YCCTBCHHBIC

peaKHI/II/I), MOJIYYCHHUC U [IPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeeTbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAass U YKCyCHas
KHCJIOTBI: CTpOEHHE, (PU3NYECKHE U XUMUYECKHEe CBOMCTBa (CBOICTBa, 00IIMe AT
Kjlacca KHCJOT, peakius JTepuuKalnuu), TMOIy4YeHHEe U [PUMEHEHHE.
CTeapI/IHOBaSI M OJICMHOBAsA KHCJIOTBI KaK NPCACTAaBUTCIIN BBICHIUX Kap6OHOBI)IX

KHCIOT. Mbl1a KaK COJIX BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JeiicTBHE




3.5

Crnoxubie 3QUphl KaK MPOU3BOJHBIC KaPOOHOBBIX KUCIOT. ['MAPOIU3 CIOXKHBIX
a¢upoB. XKupsl. ['unponus xxupos. [Ipumenenue xupoB. buomornueckas poib

KUPOB

3.6

VrieBozpl: cocTaB, KiIacCU(pHUKalMs YIIIEBOAOB (MOHO-, M- U IOJIMCAXaAPHJIbI).
I'moko3a - mpocTeinii MOHOcCaxapuJ: OCOOCHHOCTH CTPOEHHS MOJIEKYIIbI,
du3nueckre 1 XMMUYECKHE CBOICTBa (B3auMoeiicTBue ¢ rupokcuaom menu (11),
OKHCJICHHEe aMMHA4YHBIM pacTBOpoM okcuga cepebpa (I), BoccranoBneHwue,
OporKEeHHUE ITTFOKO3bI ), HAXOXKICHHUE B IPUPOJIE, IPUMEHEHHUE, OMOTI0rHYeCcKasi poJib.
®dotocunTe3. PpykrToza kKak H3oMep DIOKO3bl. Kpaxmanm u 1memionosza Kak
npupojHele noaumepbl. CTpoeHHe KpaxMmayla U ILeJUIoso3bl. Puznueckue u

XUMHUYECKHE CBOMCTBA Kpaxmalia (THIPOJIN3, KAYeCTBECHHAS PEAKIUS C UOJIOM)

A3oTcoaepxkaliye opraHuuecKie COeIMHEHUs

4.1

AMUHOKHUCIOTHl Kak amM(OTepHbIe OpraHuyecKkue coeauHeHus. Pu3ndeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuMepe DiHiMHa). buomornueckoe

3HaAYCHUEC aMHWHOKHCIIOT. HCHTI/II[I)I

4.2

benku kak IMPUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCOAMHCHUA. HepBI/I‘IHaﬂ,
BTOpUYHAA W TPCTUYHAA CTPYKTYpa 0enxoB. XHMMHYECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATypalusd, KAYCCTBCHHLIC PCAKIIUU HA Oenku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCAMHCHUA

5.1

OCHOBHBIC IIOHATUS XUMHU BBICOKOMOJICKYIIAPHBIX COG}IHHGHHfli MOHOMCED,
MOJINMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb NOJIMMEPU3ALIUH, CPECAHAA MOJICKYJIApHAsd
Macca. OCHOBHbBIC MCTOAbI CHHTE3a BBICOKOMOJICKYIISIPHBIX COGI[I/IHCHI/Iﬁ -

nojimMepur3atus U MMOJIMKOHACHCAIIUA
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OKCIIEpUMEHTAJIbHbIE METO/bl HM3y4eHUS BEUIECTB U UX IPEBpallleHUN:
O3HAaKOMJIEHHE C 00pa3liaMH IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HOJ’Iy‘—IeHI/Ie CUHTCTUYCCKOI'O KaydyyKa U pE3UHBI

[IpoBepsiembie TpeOOBaHUS K pe3ylibTaTaM OCBOCHHUSI OCHOBHOM

oOpa3oBarenbHO nporpammsl (11 kiacc)




Kon
MIPOBEPSEMOTO

pesynbrara

IIpoBepsieMble IPEAMETHBIEC PE3YIbTaThl OCBOCHUS OCHOBHOM

00pazoBaTeIbHOM MPOTPaMMBI CPETHEr0 001Iero 00pa30BaHMs

TeOpeTI/I‘IGCKI/Ie OCHOBBI XUMHNHU

1.1

Bnagenue cucteMol XMMHUYECKHX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKHI AJIEMEHT, aTOM, DJICKTPOHHAs
00o0104Ka aToma, s-, p-, d-3JIeKTpOHHBIE OpPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, AIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKAS
CBSI3b, MOJIb, MOJISIDHASE Macca, MOJSPHBIH 00BEM, KpHCTaUITMYECKast
peuieTka, THITBI XHUMHYECKUX peakuuii (OKHCTUTENBHO-
BOCCTAHOBUTEIIbHBIE, 3K30- M HHIAOTEPMHYECKHE, PEAKIMd HOHHOIO
00MEHa), pacTBOp, IEKTPOJUTHI, HEIIEKTPOJIUTHI, IICKTPOIUTHUCCKAS
JMCCOLMANMs, OKHCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKOU
peakIuy, XHMHUYECKOE pPaBHOBECHE); TEOPHUHM M 3aKOHBI (TEOPHs
JJIEKTPONUTHYECKOH  auccormauuu, Ilepuoamyeckuit  3akon  J[.U.
Menpeneena, 3aK0H COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3bIK XUMUH, (PAKTOJIOTHUYSCKHE CBEJACHHUS O CBOWCTBAX,
cocTaBe, TMONYYeHHUH U O€30MacCHOM HCIHOJb30BAaHUHM  BaXKHEUIIMX

HCOPraHNMYCCKHUX BCIUICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XapPAKTCPHBIC IMIPU3HAKH U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, MPUMCHATH COOTBCTCTBYOIINUC ITOHATHA
Ipru OHnHUCaHHuUu CTPOCHHUA U CBOICTB HCOPTaHNMYCCKUX BCHICCTB H HX
npeBpameHHﬁ; BBISIBJISITH B3aMMOCBSI3h XUMHUYCCKHUX 3HAHHUI C IIOHATHUSIMU

U IPpCACTABICHUAMU APYIUX CCTCCTBCHHOHAYUYHBIX ITPEAMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMU MECTOAAMH HAYYHOTI'O II03HAHHA BCHOICCTB U
XUMHUYCCKHUX SIBIICHUI (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOI[GJ'II/IpOBaHI/IC)

1.4

CopMHpPOBAHHOCT, YMEHUU OMPEACNATh BAJICHTHOCTh U CTENEHb
OKHCJICHUSI XUMHYECKHX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa,
BUJI XUMHYECKOW CBsI3M (KOBajJeHTHas, WOHHAS, MeTajuInuecKas,
BOJIOPOHAs) B COEMHEHUSX, TUIl KPUCTAINTMYECKOMN PeIIeTKH KOHKPETHOTO

B€IICCTBaA (aTOMHaSI, MOIJICKYJIApHAasi, HOHHAasd, MeTaHHI/I‘-ICCKaSI)




1.5

ChopMupoBaHHOCTH yYMEHHMI OIpENeNsaTh XapakTep Cpelasl B BOIHBIX

pacTBOpax HEOPTaHMYECKUX COCTUHCHUN

1.6

CdopMHupOBaHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH XUMHUECKHUE PEAKITUH TIO
pa3jMyYHBIM TpU3HAaKaM (YHUCIYy W COCTaBy pearupyrollux BeIIeCTB,
TeIioBoMYy 3(deKTy peakluud, U3MEHEHHUIO CTElNeHEed OKUCICHUS

AJIEMEHTOB, 00PAaTUMOCTH PEaKLUU, YYaCTUIO KaTaln3aTopa)

1.7

CdopMHpOBaHHOCTh YMEHUN COCTABJIATh YPABHEHMS PEAKIUi Pa3TUUYHbBIX
TUIIOB, TOJHBIE M COKPAICHHbIC YPAaBHEHUS PEaKIMi MOHHOTO OOMeEHa,

YUMTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKLUN UAYT 10 KOHLA

1.8

ChopMupoBaHHOCTh yMEHHH TPOBOAWUTH PEAKIHH, ITOATBEPKIAIOIINE
KaueCTBEHHBIII  COCTaB  pa3IM4HbIX  HEOPraHMYECKHX  BEILECTB,
pacro3HaBaTb OIBITHBIM IIYT€M HOHBI, IPUCYTCTBYIOIIME B BOAHBIX

pacTBOpax HCOPraHMICCKUX BCIICCTB

1.9

CdopMHpPOBAaHHOCTh YMEHMH pacCKpbIBaTh CYHIHOCTb OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIMI MMOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO

OajlaHCa 3TUX peaKLUi

1.10

ChopMHpOBaHHOCTE  yMEHUH  OOBSICHATH  3aBHUCHMOCTH  CKOPOCTH

XUMHUYECKOH peakliuy OT pa3IMuHbIX (aKTOPOB

ChopMUpPOBaHHOCTH YMEHUHN OOBSICHATH XapaKTeP CMEIICHUSI XUMUYECKOTO
paBHOBECHS B 3aBHCHMOCTH OT BHEIIHEro Bo3AeHcTBUsA (mpuHIUN Jle

[Tarenne)

O6H_[a}1 " HCOPraHUYCCKas XUMUA

2.1

CdopMupoBaHHOCTH YMEHUM pacKpbIBaTh cMbIC [lepuoandeckoro 3akoHa
JAN. MenneneeBa M JAEMOHCTPUPOBATh €ro CUCTEMATU3MPYIOUIYIO,

OOBSICHUTENBHYIO U IPOTHOCTHUYECKYIO (PYHKIMH

2.2

CdopMHpPOBAHHOCT YMEHHI XapaKTepHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX 3J1eMeHTOB 1 - 4 mepuonoB [lepuonnueckoil cucteMbl
xuMuuecknx aeMenToB J[.M. Menneneesa, ucnomns3ys noustus "'s-, p-, d-
JNIEKTPOHHBIE  opOuTanu", '"sHepreTuyeckue YpoBHU", OOBSCHSTH

3aKOHOMCPHOCTH HU3MCHCHUSA CBOMCTB XHMMHYECKHX DJEMEHTOB M HX




COCIMHEHUN 1O ImepuogaM u rpynnam Ilepuoauyeckoil CUCTEMBI

xumMudeckux 3nmemenToB JI.1. Menaeneera
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CdopMHpOBAaHHOCT, YMEHHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
NOATBEPXKIATh  CYIIECTBOBAHUE  TCHETHYECKOW  CBS3M  MEXIY
HEOPTaHUYECKUMU BEIICCTBAMH C TIOMOIIIBIO YpaBHCHHIA

COOTBCTCTBYIOIIUX XUMHNUICCKUX peaKL[I/Iﬁ

24

CdopmupoBaHHOCTD YMEHUH yCTaHaBIJIMBaTh MIPUHAJIEKHOCTh
HEOPraHMYECKHUX BELIECTB II0 MX COCTaBy K OIPEAEIEHHOMY KJaccy
(rpynme) coeaMHeHUN (IPOCThIE BEUIECTBA - METAJUIBl U HEMETAJUIbI,

OKCHABbI, OCHOBAaHH, KUCJIOTHI, aM(I)OTepHLIe TUAPOKCU DI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHUH HCIIOIb30BATh XUMHUECKYIO CUMBOJIUKY IS
cocTaBieHuss (OpPMyN BEIIECTB M YPAaBHEHUH XUMHUECKUX peaKIHid,
cucremarndeckytro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX HEOPraHMYEeCKUX BelIeCTB (yrapHblil ra3, yIJIEKHCIbIM Tas,

aMMHaK, raiicHas M3BCCTb, HEramcHasa U3BCCThb, IIUTHCBAA COAA, ITMPUT U

ApyrHe)

2.6

CdopMHpOBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMUYECKHX BEIISCTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKIAATh  CYINIECTBOBAHWE  TICHETHYECKOM  CBSI3U  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMH C MTOMOIIIIO ypaBHEHUH

COOTBCTCTBYIOIIUX XUMUYCCKUX peaKI.IPIfI

2.7

CdopMHpPOBAaHHOCT, YMEHMI TMJIAHUPOBATh U BBINOIHATH XUMHUYECKUN
OKCHEPUMEHT (pa3lokeHHEe TEePOKCHAAa BOAOPOAAa B TMPUCYTCTBUU
KaTaJIn3aTopa, OINpPEIEICHUE CpPEellbl PAacTBOPOB BEMIECTB C IOMOIIBIO
YHUBEPCAJIBHOTO MHANKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHYECKON peakIny, peakiui HOHHOTO 00MeHa, KaueCTBEHHBIC PEaKIIUU
Ha Cynb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3adad 1mo Temam "Mertamnsl" u "Hemeramnsr") B
COOTBETCTBUM C MpaBUJIAMU TEXHHKU O€30IacHOCTU MpU OOpallleHUH C
BEIIECTBAMH H JIA0OPATOPHBIM 000PYyIOBaHUEM; MPEACTABIATH PE3YIBTATHI

XUMHUYECKOTO  DJKCllepuMeHTa B (opMe  3amucH  ypaBHEHH




COOTBETCTBYIOIIMX PEAKIUil U (OPMYIHPOBATH BBHIBOABI Ha OCHOBE 3THX

pe3ynbTaToB

2.8

CdopMmupoBaHHOCT,  yMEHUH  cOONIONATh  MpaBWJIA  I[MOJB30BAHUS
XUMHUYECKOI nmocynoi u 1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiIa
oOpallleHusi C BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKIUSAMHU IO

BBITTIOJTHCHHUIO Ha60paTOprIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh XHMHUYECKHE IPOIIECCCHI,
JeKale B OCHOBE MPOMBIIIJICHHOTO TIOMYYCHHS CEPHOM KHCIIOTHI,
aMMUaKa, a TaKkke cHOPMUPOBAHHOCTH MIPECTABICHUN 00 OOIINX HAYIHBIX

IIPUHIHUIIAX U 9KOJIOTHYCCKUX np06neMaX XUMHYCCKOI'0 IIpOMU3BOACTBA

XUMHA U KU3Hb. PacueTsl

3.1

ChopMHpPOBAaHHOCTh TIPEACTABICHUNH O XUMHYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJIM XMMHUH B TMO3HAHWUU SIBJICHUU
npupoasl, B (OPMUPOBAHUU MBIIUIEHUS M KYIBTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOM  TPaMOTHOCTH,  HEOOXOMMMOW Il peIIeHUs
MPAKTHYECKUX 337ad M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K

CBOEMY 3/I0POBBIO U MPUPOAHOM Cpefie

3.2

ChopMUPOBAaHHOCTh YMEHUW KPUTHYECKU aHATU3UPOBATH XUMHUYECKYIO
uH(GOPMAIUIO, TONYYaEMYI0 U3 Pa3HBIX MCTOYHUKOB (CpEICTBA MAacCOBOM

KOMMYHUKaAINH, CCTh I/IHTepHeT n z[pyrI/Ie)
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C(bOpMHpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,[[8.TI> IpaBujia 9KOJIOTHYCCKHU
uenecoo6pa3Hor0 INOBCACHUS B 6BITy )51 prnOBOI\/'I ACATCIIBHOCTH B ICJIAX

COXPaHEHUs CBOETO 3/10POBbs U OKPYKAOIIEH PUPOJHOM CPEbI

3.4

Oco3HaBarh OMACHOCTh BO3/ICHCTBUS HA KUBBIE OPIraHU3MBbI OIIPEJIETICHHBIX
BEIIECTB, MOHMMas cmblca nokaszarens II/IK, moscHATe Ha mnpuMmepax
CIocoObl YMEHBIICHUS U MPEJOTBPAIlEHUs UX BPEIHOTO BO3/AECUCTBUS HA

OpTraHn3M YCJIOBCKa

3.5

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ IMPOBOAUTH BBIYUCIICHUS C HCIIOJIB30BAHUCM
MOHATHS ''MaccoBas J0JI1 BECIICCTBA B paCTBOpC", 00BbEMHBIX OTHOIICHUI

Ta30B IMPpHU XUMHWYECKUX PEAKIHAX, MaCChl BEIICCTBA WA 00bEMa Ta30B IO




U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WWIH O00BbeMy OIHOTO U3
YUaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIJIOBOrO 3(deKkra peakiuud Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHU S

SHEPruu

[IpoBepsiembie aemeHThI coaeprkanus (11 kmacc)

Kon

[IpoBepsiemMblil 37IEMEHT CONIEpKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNHU

1.1

XUMHUYECKUN dIeMEHT. AToM. Slipo aroma, M30TOIBL. DJIEKTpOHHAs 000JIOUKa.
OHepreTuyeckre ypoBHH, NOJYpOBHU. ATOMHBIE OpOUTANH, S-, p-, d-37€MEHTBHI.
Oco0eHHOCTH pacnpesieeHusl MEKTPOHOB M0 OpOUTAIAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHASI KOHPUTYpaLlKsl aTOMOB

1.2

[Tepnonnueckuii 3akoH u [lepuonnueckas cucreMa XuMH4eckux anementon [[. 1.
MenpeneeBa. CBs3p nepuoauueckoro 3akoHa u Ilepumoguueckoil cucreMsl
xuMuyeckux anemeHToB /.M. MenneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHUMHUUYECKHUX DOJEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TpyHIaM U MEepHOAAM.

3HaucHHE NEPUOANYCCKOro 3aKOHa B Pa3BUTUH HAYKHU

1.3

Crpoenue BemecTBa. XUMHYECKast CBA3b. BUJIbl XUMUUECKO CBsI3U (KOBaJI€HTHAs
HENoJIsipHasl U MOJIsIpHasl, NOHHAs!, MeTajuinyeckasi). VIOHbI: KaTHOHBI U AHUOHBI.
Mexanu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XHMHUYECKOM CBs3M (OOMEHHBIH H

JIOHOPHO-aKIeNTOpHBIN ). BogopoaHast cBS3b

1.4

BaneHTHOCTE. SHGKTPOOTPHI_I&TGHBHOCTB. CrereHb OKUCIICHUS

1.5

BemectBa MONEKYISIPHOIO M HEMOJIEKYISPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BellecTBa. THUMbl KPUCTANIMUECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA
BEILIECTB OT THUIA KPUCTAIIMYECKOU perieTku. [IoHsiTHEe 0 AUCIEepCHBIX CUCTEMAX.

WcTrHHBIE ¥ KOJUTOMIHBIE PacTBOPHI. MaccoBasi 107151 BEIIECTBA B PACTBOPE

1.6

KJ'IaCCI/I(bI/IKaI_[I/I}I HCOPTraHNYCCKUX COEIUHEHUH. HOMCHKJlaTypa HCOPTaHNYCCKUX

BEIIECTB




1.7

Xumnueckas peakius. Kinaccupukarys XUMAYeCKUX peakuil B HEOpraHMYeCcKoi
Y OPTaHUYECKOM XUMUU. 3aKOH COXPAaHEHUS MACChl BEUIECTB, 3aKOH COXPAaHEHUS U

MMPEBpAIICHNA SHEPTHUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiny, ee 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumble peakuuu. Xumudeckoe paBHoBecue. DakTopbl, BIHSIOIIME Ha

cocrosinue xumudeckoro paBHosecus. [Ipunnun Jle [larense

1.10

:‘)J'IGKTpOJ'II/ITI/ILICCKaH Jucconuanus. CuibHbple B cla0ble OJICKTPOJIMTEI. Cpena
BOJHBIX PAaCTBOPOB BCIICCTB: KUCJIAsd, HCﬁTpaHBHaﬂ, menouHas. Peakiiuy HoHHOTO

oOmena

1.11

OKHCINTEIFHO-BOCCTAHOBUTEIILHBIE pe€aKnuu

Heopr AHNYCCKasad XUMMUA

2.1

Hewmeramnel. IlonoxkeHue HEMETAIIOB B HepHOHquCKOﬁ CHUCTCEMC XHMHNUYCCKHUX
JJICMCHTOB HI/I Menneneesa u 0COOEHHOCTH CTPOCHHA aTOMOB. duznyeckue

CBOMCTBa HEMETAJIJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAJIJIOB (Ha IpUMEpPC KUCJI0poaa, CCphl,

docdopa u yrepona)

2.2

XUMHYECKHE CBOWCTBA BaXHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpEeMHHUsA) U HX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOACOAEPKAIUX  KHUCJIOT, BOJAOPOIHBIX coeAauHeHuil). [lpumenenue

BaXKHEHIIIMX HEMETAIJIOB U UX COCTUHEHUI

23

Meramnsl. Ilonoxenne meramioB B Ilepumogmdeckoil cucreMe XHUMHUYECKHX
sanemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX 000JI0UYEK
atoMoB MeTasuioB. O6mme guznueckue cBoiicTBa MeTauioB. CIiiaBbl METAJIOB.

DONEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUN METallJIoB
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XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUH, KA, KaJIbIIUA, MarHHH,
ATIOMUHHAM, ITUHK, XpOM, Kelie30, MeIb) U HX coeauHeHuid. OO0mme crocoObl

MOJIy4YCHHA MCTAJIJIOB. HpI/IMCHCHI/IC MCETAJIJIOB B GLITy N TCXHHUKC

2.5

I'eHeTmueckas CBSI3h HCOPraHNMYCCKHUX BCIICCTB, MPUHAAJICKAIINX K pa3jInYHbIM

Kj1acCaM




3 XUMHS U )KU3Hb

3.1 Pome xuMum B 0OECHEUEHUH OSKOJIIOTUYECKOW, JHEPTeTUUYCCKOH U MHUIICBOU
0e301acHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAayyHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHWYCCKUX peaKHI/Iﬁ

3.2 [IpencraBienuss 00 OOUIMX HAyYHBIX MPUHIMIIAX MPOMBIILICHHOTO MOIYyYSHHS
BOXHEUIINX BenlecTB. UelOBEK B MHUpE BEIECTB M MATEPUAJIOB: BaKHEHIINE
CTPOUTEIIbHBIE MaTepuajbl, KOHCTPYKLIMOHHBIE Marepuaibl, KpacKH, CTEKIIO,
KEepaMUKa, Marepuaibl Ui JIEKTPOHHKH, HAHOMATepHasbl, OPraHUYECKUE U

MHUHEpaJIbHbIE yIOOpeHUS

3.3 XvUMHS U 310pOBbE 4YEJIOBEKAa: IIpaBWJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MacCHOrO UCIOIb30BAaHUS IpenapaToB ObITOBOM XUMUM

B HOBCCI[HCBHOﬁ KHU3HHU

Jly1st mpoBeieHUs1 €AMHOTO TOCYIaPCTBEHHOTO 2K3aMeHa 1o Xumuu (nanee - EI'D mo
XUMHH) UCTIONB3YeTCA MepeueHb (KoauduKaTop) NpoBepsieMbIX TpeOOBaHMI K pe3ybraTaM

OCBOEHHSI OCHOBHOM 06paSOBaTeHLHOﬁ IMporpamMmabl CpCIHETO O6H.[CFO O6paBOBaHI/I${ H 3JICMCHTOB

COJIepKaHUSI.
[Tposepsiembie Ha EI'D o xumuu TpeGoBaHus
K pe3yibTaTraM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbI
cpeaHero oouero oopa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ylbTaTaM OCBOCHHUS

IIpOBEPACMOTro OCHOBHOM O6p3.30B8.T€J'H:HOI>i IporpaMmabl CPEAHETO 06mero 06paBOBaHI/I}I

TpeOOBaHUS

1 Brnanenue cucteMoi XUMHUUYECKUX 3HaHI/II>'I, KOTOpasd BKJIKOYACT:

1.1 OCHOBOIIOJIATAIOIIME TOHATUS (XUMHYECKUH DIIEMEHT, aToM, M30TOIbI,
SIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-DJIEKTPOHHBIE OPOUTAIM aTOMOB,
OCHOBHOE M BO30OYKIECHHOE COCTOSHME aTOMa, HOH, MOJIEKYIa,
BaJIEHTHOCTb, HJIEKTPOOTPUIIATELHOCTD, CTENIEHh OKUCIICHHS, XMMHUYECKAs
ca3p (O- u T-CBA3D  yparnple cBsa3m), rubpuamMsanus aTOMHBIX

opOuTanei, KpuCTaTNYeCcKas peneTka, Mok, MOJISIPHAS Macca, MOJISIPHBIN




0o0beM, MOIsIpHas KOHIICHTpAIUsi, PAacTBOPBI (MUCTHHHBIE, IUCIICPCHBIC
CUCTEMBI), KPHUCTaJUIOTHIPAThl, YIIEPOAHBIH CKeJeT, (PyHKUHOHAJIbHAs
rpynma, pajukal, HW30MEpbl, CTPYKTypHas ¢opMmyna, H30MEpHs
(cTpykTypHas, reomerpuueckas (Iuc-, TPAHCU30MEPHsI), TOMOJIOTHYECKUIA
psil, TOMOJIOTH, YIJICBOAOPOIBL, KHUCIOPOA- M  A30TCOACpIKAIIHe
coeMHEHUs, OWOJIOTMYECKH AaKTUBHbIC BellecTBa (YIIEBOIbI, KHUPHI,
0enku), MOHOMED, TMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIC
COCIUHEHUS, KpPEKUHI, pPUPOPMUHT, THIBI XUMHUYCCKUX pEaKIui
(OKHCITUTEIIEHO-BOCCTAHOBUTEIILHEIC, YK30- U YHJAOTCPMUUCCKUE, PEAKIIUN
HOHHOTO OOMEHAa, TOMO- M Te€TEepOTeHHbIE, OOpaTUMbIe U HEOOpaTUuMbIC),
pacTBop, AIIEKTPOJIUTHIL, HERJIEKTPOJIUTHI, ANIEKTPOJIUTUYECKAS
JUCCOLIMAIUS, CTENeHb JUCCOLMAIUU, OKHUCIIUTEIh, BOCCTAHOBUTEIb,

ANIEKTPOJIN3, CKOPOCTh XMMHUECKOW peaKluu, XUMUYECKOE PABHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPUSI XUMHUECKOTO CTPOCHHS OPTraHUYECKUX BEIIECTB
AM.  byrmnepoBa, TeOpus  DJIEKTPOIUTHYECKOW  TUCCOIMALIUU,
[Tepuonnueckuii 3axkon JI.JI. MeHneneeBa, 3aKOH COXpPaHEHHsI MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI $3BIK XHUMHH, MHPOBO33PEHUYECKHE
3HAHUS, JIKAIIUE B OCHOBE IMOHUMAaHUSA MPUYMHHOCTU U CHUCTEMHOCTH
XAMHYECKUX SBJICHUH, COBPEMEHHBIE NPEACTABICHUS O CTPOEHUHU

BCHICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAAMOJICKYIIIDPHOM YPOBHAX

1.3

MpeaACTaBJICHUA O MEXaHU3MaX XUMHNYCCKUX peaKuHﬁ, TEPMOJANHAMUYCCKUX
N KHHCTUYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKaHUA, O XHUMHYCCKOM

paBHOBECHUHU, JUCIICPCHBIX CUCTEMaX

1.4

q)aKTOJ'IOFI/ILIeCKI/Ie CBCACHUA O CBOIZCTB@.X, COCTaBC, IIOJIYYCHHUU U
0e30macHOM HUCIIOJb30BaHUHU BaKHEHUIITHX HEOPTaHNYCCKUX u

OpTraHU4YCCKUX BCIICCTB B 6I)ITy u HpaKTI/ILIGCKOI\/JI JACATCIIBHOCTH YCIIOBCKA

1.5

O6H_II/IG HAYUYHBIC NPUHOHWIIBI XUMHWYCCKOI'0 ITPOU3BOJACTBA (Ha nmpumepe

IIPOM3BOICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, NepepadoTKu HEDTH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

2.1

XAapPaKTCPHBIC MTPHU3HAKKU U B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, OPpUMCHATH

COOTBCTCTBYIOIIIUEC TIOHATHUA TIIPU OIIHMCAHHWU CTPOCHHA U CBOMCTB




HCOPTaHUYCCKUX U OPraHUYCCKUX BCHICCTB U UX HpeBpameHHﬁ

2.2

B3aUMOCBSI3b XMMHUYECKUX 3HAHUW C TOHATHUSMU M TIPEJICTABICHUSAMU
IPYTUX TPEAMETOB s 0oJiee OCO3HAHHOTO TOHMMAHHUS M OOBSCHEHHS

CYIIHOCTHU MaT€puaibHOI0O €ANMHCTBA MUpa

CdopMHpOBaHHOCTH YMEHHUS UCIIOIE30BATh:

3.1

HAaUMEHOBAaHUS XHUMHUYECKHUX COCAUHCHHUM MCKAYHApOAHOTO  COKO3a
TCOpCTH‘ICCKOﬁ n HpHKHaﬂHOﬁ XUMHHU U TPUBHAJIIBHBIC Ha3BaHUA BCIICCTB,
OTHOCAIINXCA K HM3YYCHHBIM KJIaCCaM OPIraHMYCCKHUX W HCOPraHUYCCKHUX

COEIUHEHUN

3.2

XMMHUYECKYI0 CHUMBOJIUKY [UIl COCTaBJ€HUs (OpMYJT HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U

CKEJIETHBIX) (hOPMYIT OPraHUIECKUX BEIIECTB

CdopMupOBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKHUEC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHUA H

KPUTEPHH 151 KIacCU(PUKAIINH N3yIaeMbIX XUMUYECKHX O0BEKTOB

4.2

OpraHu4Y€CKUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI) OCHOBaHHUA H

KPUTEPUU JJIs KJIaCCU(PUKALIUU U3yYaeMbIX XUMUYECKUX OOBEKTOB
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MO Pa3IMYHBIM TPU3HAKAM (YHUCITY M COCTaBy pEarupyrollux BeIIeCTB,
TerioBoMy 3(h(dexTy peakiuu, HW3MEHEHUIO CTENEeHEeW OKHUCICHHS

OJICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, y4acTuro KaTaJII/I3aT0pa)

ChopMUpPOBAaHHOCTh YMEHHUSI XapaKTEPHU30BaTh IIEKTPOHHOE CTPOCHUE
aToMOB (B OCHOBHOM M BO30Y)X/IEGHHOM COCTOSHUU) U MOHOB XMMHUYECKHX
anemeHToB | - 4 nepuonos Ileprnoguueckoii cuctemsl [[.1. Menneneesa u
WX BaJICHTHBIE BO3MOXXHOCTH, UCIIOJIb3Ysl MOHSTHS S-, P-, d-dIIEKTPOHHBIE

opOuTaNIN, JHEPreTUYECKUE YPOBHU

CdopMHpOBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U OOpa3yeMbIX HMH COEAMHEHUU IO

nepuojiaM U rpymmnam




ChopMupoBaHHOCTh YMEHUS COCTABIATH YPABHEHUSI XUMHUUECKUX PEAKIINNA

U PaCKpBIBATh UX CYIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ MOCPCACTBOM COCTABJICHUA

QJICKTPOHHOT'O 0ajlaHca 3THX peaKuHﬁ

7.2

YpaBHEHUs PpEaKIU{ pa3IMYHBIX THUIIOB; IIOJHBIE W COKpAIECHHBIC
YpaBHEHHUS peaKIMii MOHHOTO OOMEHa, YYUTHIBas YCJIOBUS, MPU KOTOPHIX

OTHU pCaKIUH UAYT A0 KOHIIA

7.3

peakuui THUIpOJH3a, peakluil KOMILIeKCooOpa3oBaHusl (Ha mpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA M AJIFOMUHUS)

CdopMHpOBaAaHHOCTh YMEHHUS MTOITBEPKIATh:

8.1

Ha KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHMOCTH PEaKIHOHHOM
CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KpaTHOCTH M THUIA
koBasieHTHOH cBssu (O~ u T-CBA3H) psapmHOro BIMAHUA aTOMOB U
IPYII aTOMOB B MOJIEKylaX, a TaKkKe OT OCOOEHHOCTEH peann3aluu

PA3INYIHBIX MEXAaHU3MOB ITPOTCKAHW A peaKHI/Iﬁ

8.2

XApaKTCPHbBIC XHMHYCCKHUC CBOMCTBa BCHICCTB COOTBCTCTBYIHOIMMU

DKCIIEPUMEHTAMH U 3alMCSIMU YPABHEHUN XUMUYECKUX PEAKLUN

CdopMHpOBaHHOCTh YMEHHSI XapaKTEpHU30BaTh COCTaB M BaxkHeine
CBOMCTBA BEWIECTB, IPUHAUICKAIINX K ONPEIACICHHBIM KJIACCaM U IPYIIIaM
COEAMHEHUN  (IpOCThble  BEIIECTBA, OKCHUIBI, T'HIPOKCHABI,  COJH;
YIIEBOAOPO/IbI, TPOCThIe 3(UPBI, CIUPTHI, (HEHOIBI, aJbAETH]Ibl, KETOHBDI,
KapOOHOBBIE KHUCJIOTBI, CIIOXKHBIE A(QUpPHI, XUPbHI, YIJIEBOAbI, AMUHBI,

AMUHOKUCJIOTBI, OCJIKH)
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ChopMUpPOBAaHHOCTh YMEHHUS TPOBOAUTH PACUYETHl IO XHUMHYECKUM
dbopMysiaM ¥ ypaBHEHHSM XHUMHUYECKHX PEAKIUHA C HCIOIb30BaHUEM

(I)I/IBI/I‘-ICCKI/IX BCJIMYHH:

10.1

Macchl (00beMa, KOMMYeCTBa BEIIECTBA) MPOAYKTa PEaKI[uu, €CIId OJHO U3
UCXOJHBIX BEIECTB JaHO B BHJIE PACTBOpa C OMPEICICHHON MaccoBOM

Joiei PaCTBOPCHHOI'O BEIICCTBA UJIN JAHO B HU30BITKE (I/IMCCT HpI/IMCCI/I)




10.2

MaccoBOM MJIM 0ObEMHOH J10JTH, BBIXOJIA MTPOIYKTA PEAKIIUU

10.3

TerIoBoro 3 dekra peakuuit

10.4

00BbEMHBIX OTHOIIIEHHH Ia30B

10.5

10 HaXOXXACHHTIO XHUMHYECKON (bOpMYJ'IBI BE€IICCTBa

11

Binanenue cucteMoi 3HaHUKA O METOJAX HAYYHOTO IO3HAHUS SBJICHUN
MPUPOABI, MUCIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX U YMEHHE NMPUMCHSTH
9TH 3HAHUS MPHU SKCIEPUMEHTAIBHOM HCCICAOBAHUM BEUIECTB W IS
OOBSCHEHUS] XUMUYECKHX SIBICHUM, HMEIOUMX MECTO B MPHUPOJE,

HpaKTHHGCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCCI[HGBHOﬁ KHN3HU

12

CdopMupOBaHHOCTH YMEHUS IIPUMEHSTH (UCIIOJIL30BaTh) 3HAHUS O COCTABE
U CBOMCTBAaxX BEHIECTB /JJS OKCHEPUMEHTAJIbHOW MPOBEPKU THIIOTE3
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEW MPOTEKaHUs XMUMHUYECKHUX pEeaKIuid u
MPOTHO3UPOBAHUSI BO3MOXKHOCTEH HX OCYIICCTBICHHS; CHCTEMHBIC
XUMUYECKHE 3HaHUS i1 OOBSCHEHHMS M TIPOTHO3UPOBAHMS SIBJICHUM,
UMEIOIINX €CTECTBEHHOHAYYHYIO MPHUPONLY; A NPUHATUS TPaMOTHBIX

peH_IeHI/Iﬁ HpO6J'I€M B CUTYyallusX, CBA3AaHHBIX C XHUMHEH

13

CdopMHpOBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUN
OKCHEPUMEHT (TIOJy4eHHEe M W3y4eHHE CBOWCTB HEOPTaHHMYECKHX U
OPTaHWYECKHX  BEMISCTB, KAueCTBCHHBIC PpEAaKIMH  YIJIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIIMX OPTaHUYSCKUX BEIICCTB,
peleHne YKCIePUMEHTATbHBIX 3aa4 M0 PACIIO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYecCKUX BEIIeCTB) C COOMIOAEHHEM TMpaBWJI 0e30MacHOro
oOpalleHuss C BeUleCTBaMHM U JIaDOparopHbBIM  00OPYIOBaHHEM;
(GbopMyITHPOBATh MU WCCIICOBAHUS;, TIPEICTABISITh B pa3IUIHON (hopme

PE3YIbTAThl SKCIICPUMEHTA, AHAJIU3UPOBATH U OLICHUBATH UX NOCTOBEPHOCTD

14

CdopMHpPOBaHHOCTh YMEHHUSI OCYILECTBIAThH IIE€JICHANpPABICHHBINA IOUCK
XUMHUYECKOH MH(pOpPMALMU B PA3ITUYHBIX UCTOYHUKAX (Hay4Has U y4yeOHO-
HayyHas JUTepaTypa, CpeicTBAa MacCOBOM MHQOpMAINH, ceTh MHTepHeT U
Ipyrue), KpPUTHYECKH aHaJIM3UpOBaThb XHMMHUYECKYH HH(OpMaluio,
nepepabaTbiBaTh €€ M HUCIOJIb30BaThb B COOTBETCTBUU C IOCTaBICHHOMN

yueOHoil 3aaueit
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ChopMupoBaHHOCTH ~ YMEHHS  IPOTHO3UPOBATh, AHAIU3UPOBATh U
OIlCHWBaTh MH(GOPMAIMIO C TO3WUIUKA HKOJOTUYECKON Oe30MacHOCTH
MOCJICICTBHI OBITOBOM M TIPOM3BOJCTBEHHOW [IEATEILHOCTH 4YEJIOBEKa,
CBSI3aHHOW C TepepadOTKOM BemecTB; CHOPMUPOBAHHOCTh YMEHHMN
0OCO3HaBaThb OIIACHOCTH B03H€I>'ICTBPI$I Ha XUBBIC OpFaHI/I3MbI OHpeI[eJIeHHBIX
BEIIECTB, TIOHMMAas CMBICI TIOKaszareias MpeAeiabHOW  JOIMYCTUMOMN
KOHIICHTPAIIMK, M TOSICHATh Ha TpPUMEpax CIOCOObl YMEHBIICHUS H

IIPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJI0BEKa

[Tepeuenb 3eMeHTOB cofiepxkanusi, mpoBepsieMbix HAa EI'D 1o xumun

Kon

[IpoBepsieMblii SIEMEHT COEPIKAHUS

Teopernueckre OCHOBBI XUMHUH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOAETb CTpPOEHHsS aroma. PacrpeneneHue
AJIEKTPOHOB IO JHEpreTHYeckuM ypoBHsIM. Kiaccudukanuss XuMUYECKHX
aneMeHToB. OCOOEHHOCTH CTPOCHUS IHEPreTUIECKUX YPOBHEH aTroMoB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXKJICHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAas

KOH(UTypalus aroMa. BaleHTHBIE 3JIEKTPOHBI

1.2

Ilepuognyeckass cucrema xumudeckux oanmemeHtoB .M. Mengeneesa.
®usnyeckuid cMbica [lepuonnueckoro 3axkona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COEIMHEHM 0 Mepuoaam
W TpylnnaM. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB IPOCTBIX BEIIECTB,

BOOOPOJHBIX COGHHHGHHﬁ, BBICHIUX OKCUAOB U TUAPOKCUI0OB

1.3

BaneHTHOCTE. SHGKTPOOTPHI_I&TGHBHOCTB. CrereHb OKUCIICHUS

1.4

Buapl XuMu4ueckou CBI3U (KOBaJ'IeHTHaH, HOHHAas, MCTAJIJIMYCCKasd, BOI[OpO)IHaSI) )51
MCXaHHU3MbI €€ O6pa3OBaHI/I$I. MC)KMOJIGKYJIHPHBIC B3aumMoelicTBusa. BemecTBa
MOJICKYJIAPHOTO W  HEMOJICKYISAPHOIO0 CTPOCHUA. Tuner KPHUCTAINIMICCKUX

peneTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAIINYECKON PEIIETKH

1.5

Xumunueckas peakuus. Knaccudukaius XuMu4eckux peakiuii B HeOpraHu4eCcKou

)41 opraHqucxoﬁ XUMHU. 3aKOH COXpaHCHUA MACChl BEIICCTB




1.6 CKOpOCTb peaklnu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOpOB

1.7 TernnoBsie 3pPexTb XUMHUECKUX peakiuid. TepMoXuMHUYECKHe YpaBHEHHS

1.8 OOparumMple peakiuu. XHUMHYECKoe paBHOBecue. DakTOpbl, BIUSAIOINIME Ha
COCTOsIHME XUMHUecKoro pasHoBecus. [Tpunnun Jle [llarense

1.9 Onexkrponutuyeckas auccoruanus. CuibHbe W cladble dmekTponuTsl. Cpena
BOJHBIX pacTBOPOB BEULIECTB: KHCJAs, HEWUTpajbHas, wienoyHas. CrerneHb
muccouuanuu. Peakiuy nonHoro ooMeHa

1.10  |Tunponus conei. Monnoe npousBeaeHue Boabl. Bomopoansiii mokaszarens (pH)
pacTBopa

1.11 CriocoObI BBIpaXeHHsI KOHIICHTPAIMHA PACTBOPOB: MAcCcOBas JIOJIsSI pACTBOPEHHOTO
BELIECTBA, MOJISIPHASI KOHLIEHTpauus. HacbleHHble 1 HEHACHIIIIEHHBIE PACTBOPBIL,
pacTBopuMOCTh. Kpucramioruaparst

1.12 | OkucnuTenbHO-BOCCTaHOBUTEIbHBIE peakiuu. [loBeneHue BemecTs B cpenax ¢
pa3HbIM 3HaueHreM pH. MeTtossl anekTpoHHOro 6anaHca

1.13 | DnekTposn3 pacTBOPOB U PaCIIaBOB COJIEH

2 OCHOBBI HEOPraHUYECKON XUMUU

2.1 Knaccudukanus Heoprannueckux coennHeHuil. HomeHkarypa HeopraHmueckux
BEIIIECTB

2.2 XUMHYEeCKHEe CBOMCTBA BAKHEHIIINX METAUIOB (HATPHA, KaIHii, KalblIUi, MarHUi,
QIIOMUHUM, IIMHK, XpOM, Xele30, Meb) U MX coequHeHui. OOuue crocoOb!
MOJTyYEHUS] METAIIJIOB

2.3 XUMHUECKHE CBOWCTBA BAKHEMIIMX HEMETayuIOB (TajloreHOB, Cephl, a30Ta,
dochopa, yrmepoma U KpEeMHHsA) U HX ~ COCOUHEHUH  (OKCHIOB,
KHUCJIOPOJCOAEPKAIIUX KUCIOT, BOAOPOAHBIX COEIUHEHUH)

2.4 ['eneTtnyeckasi CBs3b HEOPTaHUYECKUX BEIIECTB, MPUHAMICKAIUX K PA3TUIHBIM
KJIaccam

2.5 Unentuduxanuss HeopraHMYecKuX coequHeHui. KauecTBeHHBIE peakiuu Ha




HCOPTaHNYCCKHUC BCUICCTBA U NOHBL

OCHOBBI OPraHUYEeCKON XUMUH

3.1

OCHOBHBIE  TOJIOKEHHMSI TEOPUM XMMHYECKOIO CTPOEHHS OPTaHUYECKHX
coenuHenuit A.M. BytnepoBa. YrnepoaHsblii cKelleT OpraHUYeCKOM MOJICKYIIbI.
KparHocTth xumuueckoif cBsizu, O~ u T-CBASM  gpd. sp’- sp-rubpuamsanun
opOuTasell aToMOB yIiepona. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO

cTpoeHus MoJeKyll. I'omoitoru. ['omonornyeckuii psa. Mzomepust u n3omepsl

3.2

[Tonstue o pynkunoHansHOU rpynmne. OpueHTannoHHbIE Y3PPEKTHI 3aMeCTUTENEH

3.3

[IpencraBnenue o Kiaccu@UKalUMu oOpraHuyeckux BemecTB. Homenknarypa
OpraHMYECKMX COEAMHEHUH (cucTeMarhyeckas) W TpUBHAJIbHBIE Ha3BaHUS

Ba)KHEUIIIMX Hpe,Z[CTaBI/ITeﬂeﬁ KJIACCOB OPraHNYCCKUX BCUICCTB

3.4

CB0OOOIHOpAIUKAIILHBIN M MIOHHBIH MEXaHU3MBI peakiuu. [TousTre o Hykiieodpuie

u snekrpodune. [IpaBuno MapkoBaukosa. [IpaBuno 3aiineBa

3.5

Ankanpl. XMMHUYECKHUE CBOMCTBA aJIKAHOB: TaJIOTCHUPOBAHHE, JACTUIPUPOBAHUE,
TEPMHUUYECKOE PA3JI0KEHUE, KPEKUHI, u30oMepu3auus, ropenue. llomyuyenune
ankaHoB. [{uknoankanel. Ciennduka CBONCTB IIUKIOATKAHOB C MAJIbIM pa3MepOM

UK. Peakuyy npucoeInHEHUs U paIuKaIbHOIO 3aMEICHUS

3.6

AnkeHbl. XMMHYECKHE CBOMCTBA: peaklMU MPUCOEAUHEHHUs (TaJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUJIPOTaJIOTEHUPOBAaHUE, THJparalus), TOpPEeHUs, OKUCICHUS U
noauMepusanuu. I[IpomblnuieHHBIE U J1a0OpaToOpHbIE CIIOCOOBI  MONYYEHUS

AJIKCHOB

3.7

AJ'II(a,[[I/ICHBI. XHUMHUYECKHE CBOMCTBA ajKaIHEHOB: pCakiuu MNPpHUCOCAUHCHUA
(FI/I,I[pI/IpOBaHI/IC, raHOreHI/IPOBaHI/Ie), TropeHHud W IOJUMCpPU3ALUU. HonyquI/Ie

aJIKaAUCHOB

3.8

AnknHbl. XMMUYECKHE CBOMCTBA: PEaKUUU NPUCOECAUHEHMS (TaJOTeHUpPOBaHUE,
TUAPUPOBAHUE, TUIpATAUs, TMJIPOTaJIOI€HUPOBAaHUE) KaK CIOCOO MOJyuyeHUus
MIOJINMEPOB M JIPYTUX IOJE3HBIX NpOAyKTOB. Peaknnm 3amemenus. [openue
aleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KU

MCTAaJlJIOB. HpI/IMCHCHI/IC alicTuJICHa




3.9

Apenbl. XUMHYECKHE CBOMCTBA OEH30JIa: PeaKIINH AIEKTPOPIILHOTO 3aMEeIICHHS,
npucoeAuHeHus (TUIpUpOBaHHE, TalloreHupoBaHue). Peakuus ropeHwus.
OCco0EHHOCTH XUMUYECKHUX CBOMCTB Tomyodia. [lomyuenue 6en3ona. OcoOeHHOCTH
XUMHUYECKHUX CBOUCTB cTrpona. [Tomumepusaius ctupoia. CriocoObl moMydeHus 1

MMPUMCHCHUC apOMATUYCCKHUX YITICBOAOPOI0B

3.10

Cnuptel. IlpenenpHble  OJHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBME C  HATpUeM KaKk CHOCOO0  YCTAaHOBJIIGHUS  HAIUYHS
THJIPOKCOTPYIIIBI, €  TajJOreHOBOAOPOJAMHM  KaKk  CHOCOO  MOJIy4eHUs
pacTBOpUTEIIEH, BHYTPU- U MEKMOJIEKYISIpHAs Aeruaparanus. Peakuus ropenus.
[lonyueHnue sTaHONA: peakuuss OpPOXKEHUS DIIOKO3bI, THApAaTanys ATUJICHA.
OTUJIEHINIMKOIb U IMLEPUH KaK IPEACTaBUTEIM IpPENEIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

®eHon. XuMuUeckue cBOMCTBA (peHona (peakuuu ¢ HAaTpUEM, T'HIPOKCHUIOM

Harpusi, 6pomom). [lonyuenue gpenomna

3.12

Anpaeruipl. XUMHUYECKUE CBOMCTBA MPEICITbHBIX alIbJCTUIOB: THIPUPOBAHUE;
KaueCTBEHHbIC pEaKIMM Ha KapOOHWIbHYIO rpynmy (peakius ''cepeOpsiHOro
3epkana", Blaumozeiicteue ¢ ruapokcunom menu (II). Ilomyuenue mpenenbHBIX
aJbJCTUIIOB: OKUCIEHHWE CIOUPTOB, THUApATalus aleTuieHa. AICTOH Kak

npeaACTaBUTEIbL KCTOHOB. OcobenHoCcTH PCaKu OKHUCJICHHUA allcTOHA

3.13

Kap6oHoBbIe KHCIOTBI. XWMHUYECKHE CBOMCTBA MPENEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MypPaBbUHOM KHUCIOTHI.
[Tonyuenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJbJIETUA0B. BrIciine mpenenbHbIE U

HeTpeIebHbIe KAPOOHOBBIE KUCTIOTHI

3.14

Crnoxuble 3gupsbl U kupbl. CIocoObI MOTy4YeHUs CI0XKHBIX 3¢upoB. O6paTUMOCTh
peakuuu ostepudukanuu. [IpumeHeHHe CIOXKHBIX 3(QUpPOB B NHUIIEBOH H
naphroMepHOl MPOMBIIIIEHHOCTH. JKUpPBI KaK CIOXKHBIE 3(UpPHI IIHIEPUHA U
BBICHIMX KapOOHOBBIX KHUCIIOT. XMMHUYECKHE CBOWMCTBA YKUPOB: THAPHPOBAHUE,

OKHCJICHHC. FI/IJIpOJ'II/IS, HJIKM OMBIJICHUE, XUPOB Kak CIoco0 ITPOMBITIIJICHHOT'O

MOJIy4CHUA COJIell BBICIIMX Kap6OHOBBIX KHUCJIOT. MBIHa KaK COJIM BBICHIHNX

Kap6OHOBLIX KHUCJIOT




3.15

XHUMHUYECKHE CBOKCTBA INIFOKO3bI: PEAKLIUU C Y4aCTUEM CIIUPTOBBIX U ANIbETUIHON
IpyII U MOJIOYHOKHUCIOE OpoxeHue. IIpuMeHeHue INIOKO3bl, €€ 3HaueHUe B
KU3HENCATEIIBHOCTH  opraHusMma.  Jlucaxapupapl:  caxaposa,  MaJbTO3a.
BoccranaBnuBaromye W HEBOCCTaHABIMBAWOIIME aucaxapuabl. ['maponns
aucaxapunoB. Ilonucaxapunael: kpaxman, miukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmajla, IIUMKOreHa M UeJunoio3bl. (dusnueckwe CBOMCTBA KpaxMmana Hu
LEJUTI0103bl. XUMHUYECKHE CBOMCTBA KPaxMalla: TMAPOJIN3, KAYECTBCHHAs PEaKLIUs
¢ nojoM. XMMHUYECKUE CBOWCTBA IIEJUIIOJIO3BI: THAPOJIN3, MOIy4EeHUE 3(PHUPOB

1eJuTI010361. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, al[eTaTHBIN IIEJK)

3.16

AMHHBI. AMUHBI KaK OpraHU4eCcKHe OCHOBAHUS: PEaKIUU C BOJOM, KUCIOTAMH,
peakiusi TOpeHHs. AHWIMH KakK TMpeACTaBUTEIb AapOMAaTUYECKUX aMHUHOB.
XHUMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KUCIOTaMH, OPOMHOM BOIOH,
okucnenue. [lonyueHne aMrHOB aTKUIMPOBAaHUEM aMMHAaKa U BOCCTAHOBJICHUEM

HUTPOIPOU3BOAHBIX YIIIEBOJIOPOJIOB

3.17

AMUHOKHMCIOTBI M OenKH. AMHHOKUCIOTBI Kak aMQOTepHble OpraHuYecKue
coequHeHUsl. OCHOBHbIE aMUHOKHUCIIOTHI, OOpasytouiue Oenku. XHUMHUYECKHe
CBOMCTBA OENKOB: THIPOJIN3, ACHATYpAIHsl, KaueCTBEHHBIE (I[BETHHIC) PEaKIINU Ha

Oenku

3.18

CtpoeHue u CTPYKTypa IOJUMEPOB. 3aBUCUMOCTh CBOWMCTB TOJUMEPOB OT
cTpoeHusi Monekyl. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJIECKYISIPHBIX
COEMHEHUI: peakluu MOoJUMEepH3alui U MonukoHAeHcanuu. Kiaccudukanus

BOJIOKOH

3.19

Nnentudukamus opraHnueckux coeauHeHui. Pelenne sKcnepuMeHTaTbHBIX

3a7la4 Ha PacCIiO3HaABaAHWEC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBI3b MCXKIAY KiIaCCaMM OpraHNMYCCKUX COGI[I/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

XuMus B TOBcenHEBHOHM xku3HU. [IpaBmia OezomacHOW pabOThI C E€IKUMH,

TOPHOYMMH U TOKCUYHBIMHU BCIICCTBAMHU, CPCACTBAMUA OBITOBOM XUMUHU

4.2

XuUMUs U 310p0Bbe. XUMHUSI B MEAULIUHE. XUMUSI U CENBCKOE XO35IMCTBO. XUMUS B

MIPOMBILIUIEHHOCTH. XUMHUS W DHEPreTHuKa: MPUPOIHBIA M TOMYTHBIA HEPTSIHON




ra3bl, UX COCTaB U Hcmoib3oBanue. CoctaB HeQTH U ee iepepaboTka (MIPUPOIHBIE

MCTOYHUKH YIJIEBOJOPOIOB)

43

XUMHUS W IKOJOrvs. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpeabl U €ro
nocneacteus. Oxpana runpocdepsl, mMouBbl, arMocdepsl, Guopbl U (ayHbl OT
XUMHYecKkoro 3arpsisHeHus. I[IpoGrmema O0TX0mMOB M MOOOYHBIX IPOAYKTOB.

AJIbTepHaTI/IBHBIe HNCTOYHUKH SHCPIUH

44

OO6mue mpencTaBieHHs] O MPOMBIIIJICHHBIX CHOCO0aX MONYYEHUS XUMHYECKHX
BELIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMMaKa, CEPHOW KHUCJIOTHI). UepHas u
uBetHas  Metasuryprus.  CTeksio M CWIMKaTHasT  MPOMBIILIEHHOCTb.
[IpombiniieHHass ~ opranuueckass  xumus. Celpbe  AJii  OpraHUYecKOu

IMPOMBIINIJICHHOCTH

Turnsr PACUCTHBIX 3a1a4

5.1

PacueTsl Macchl BelllecTBa WU o0beEMa Ta30B II0 HU3BCCTHOMY KOJIMYCCTBY

BCIICCTBA, MaCCC NN O6I>€My OJHOI'0 M3 Y4aCTBYIOIHX B PEAKIIUU BCIICCTB

5.2

Pacuets! TeroBoro 3¢ dexra peakuuu

53

PacueTsl 00bEMHBIX OTHOIIIEHUH T'a30B IIpU XUMHUYCCKUX PCAKIUAX

5.4

Pacuersr macchbl (06beMa, KOIMYECTBA BEIIECTBA) IPOAYKTOB PEAKLIUHU, €CIIU OJTHO

U3 BEUIECTB JIaHO B U30BITKE (MMEET MIPUMECH )

5.5

Pacuetst MaccoBod WM OOBEMHOM JOMHM BBIXOAA TNPOAYKTA pEAKIMU OT

TCOPECTUUCCKHU BO3MOKHOTO

5.6

Pacuersr Maccel (0ObeMa, KOIMYECTBA BELIECTBA) MPOAYKTA PEAKIUH, €CIIH OJTHO
M3 BEUIECTB JIaHO B BHJIE€ pacTBOpa C ONPENENEHHOHM MacCcoBOM Joiien

PaCcTBOPCHHOI'O BCIICCTBA

5.7

Pacuetsl ¢ wucnonb3oBaHMEM TOHATUM  "MaccoBas jgons", "MomsipHas

KOHIIEHTpanus'", "pacTBOPUMOCTD"

5.8

Haxoxnenue MoJnekyasipHOl (opMyiabl OpraHHYECKOro BeIIeCTBa 10 €ro
IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIMX B €ro COCTaB, WJIM IO

MIPOAYKTaM CrOpaHus




TemaTnyeckoe NIaHMPOBaHUE

10 xaacc, 1 u B Heneno, Bcero 34 u

Ne HanmenoBanue Temsl KomunuecTso OnexTpoHHbIe (1I(POBLIC)
n/m 4acoB 00pasoBaTebHBIE PECYPCHI
Beenenue 1
1 | Teopust cTpoeHUsI OPTaHUYECKHUX 2 bubmuorexa [JOK
COEIMHCHU I https://m.edso0.ru/7f41837c
2 | YrneBogopoabl 11 bu6nmoreka [IOK
https://m.edso0.ru/7f41837c
3 | Kucnopoacoaeprxariie opraHu4ecKue 6 bubnmoreka [IOK
COCJIMHCHUS https://m.edso0.ru/7f41837c
4 | OpraHu4ecKue BEIecTBa KICTKH 3 bu6nmoreka [IOK
https://m.edso0.ru/7f41837c
5 | AzoTcoaepikaniue opraHu4ecKue 4 bu6nuoreka [IOK
COCIMHCHUS https://m.edso0.ru/7f41837c
6 | ITosmumepnr 1 bubnnoreka HOK
https://m.edso0.ru/7f41837c
7 | Pemenue 3KcriepuMeHTaIbHBIX 3a/1a4 110 3 bubnuorexa [JOK
OpPraHMYeCKON XMMHUH https://m.edso0.ru/7f41837c
8 | PemeHue 3a1a4 MOBBIICHHOMN 3 bu6mmoteka [IOK
CIIOXKHOCTH https://m.edsoo0.ru/7f41837c
Hroro 34
11 kamace, 2 4 B HeENIO, Beero 68 u
Ne HanmenoBanue Temsl Kommnuectso OnexTpoHHbIe (IIPPOBHIE)
/11 4acoB o0Opa3oBaTenbHbIE PECYPCHI
1 XUMHYSCKUH DJIEMEHT 3 bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
2 | XuMudeckas CBSI3b U CTpPOEHHE 4 bub6nuorexa [IOK
BEIIIECTBA https://m.edso0.ru/7f41837c
3 | Heopranuueckast Xumus 19 bu6nuorexa [IOK
https://m.edso0.ru/7f41837c
4 | XuMHYeCcKHe peakluu 14 bu6nuorexa [IOK
https://m.edso0.ru/7f41837c
5 | Pacuersl no XxumMuueckuM Gopmyiiam u 28 bu6nuorexa [IOK
ypaBHEHHSIM PEaKIIUi https://m.edsoo.ru/7f41837c
Hroro 68
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