&t \ AOKYMEHT NoanucaH
)5\ 3NeKTPOHHOM NOANUCHIO

Q/—“‘”" 4 cBeAeHUs O cepTudmKare an
. ol

e

cepTuduKaT: 00cfesff610000000005f6
snagenew: Cupopenro H.I., aupexkrop MBOY "Mapryuerckaa COLL"
AeicTBuTeneH: ¢ 14/12/2022 r. no 08/03/2024 r.

Pa0ouast nporpamMMma 1mno XumMuu
nast yqamuxcsa 10-11 kiaaccoB («Touka pocray)

(0a30BBIi YPOBEHbD)
cpok peajmu3zanuu 2023 r.- 2025 r.

Ha ocHoBe degepaibHOr0 KOMIIOHEHTA TOCYAapCTBEHHOIO CTaHAapTa 00IIero oopa3oBaHusl.
VYuebnuk: I'.E.Pym3utuc, ®.I'.®enpaman. Xumus, 10 kinacc M., «IIpocBemienue»

¢. Mapryuek
2023 - 2025 y4eOHblii roa

EBrenust Tumodeesna Cepeioxk,
YUHUTEIb XUMUHU



Ili1anupyemble pe3y/ibTaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa « XUMHS» ¢ OIUCAHMEM YHUBEPCAJIbHBIX Y4eOHbIX IeliCTBH,
JAOCTUTaeMbIX 00y4aIOIIUMUCS
JInYHOCTHBIE pPe3yabTaThI:

- ¢(hOpMHUPOBAHHOCTD MOJIOKHUTEIHHOTO OTHOIICHUS K XUMHUH, YTO 00YCIIaBIMBACT MOTUBAIMIO K YIEOHOH EATEIILHOCTH B BRIOpAaHHOH cdepe;
-c(hopMUPOBAHHOCTH YMEHHS pelIaTh MPOOIEMBI IIOMCKOBOTO M TBOPUYECKOTO XapaKTepa;
-c(hopMUPOBAHHOCTH YMEHUS IPOBOIUTH CAMOAHAIIN3 U OCYIIECTBIISATH CAMOKOHTPOJIb M CAMOOIICHKY Ha OCHOBE KPUTEPUEB YCIECIIHOCTH;

-C()OpMHUPOBAHHOCTH HABBIKOB MPOSBICHUS [T03HABATEILHON MHUIIUATHUBBI B y4€OHOM COTPYAHUYECTBE.
IIpenmeTHble pe3yJibTAThI:

-c()OpMHUPOBAHHOCTD MPEICTABICHHUI O MECTe XMMHH B COBPEMEHHOM HayYHON KapTHHE MUpPa; IOHUMaHHE POJIM XUMUHU B ((OPMUPOBAHUU KPYT0O30pa
1 (YHKIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs IPaKTHUYECKUX 3a/1ay;

-BJIQJICHUE OCHOBOIOJIArAIIMMU XUMHYECKUMU MOHATUSIMU, TEOPUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJb30BAHUE XUMUYECKOM
TEPMHUHOJIOTHEN U CHMBOJIUKOW;

-BJIaICHUC OCHOBHBIMU METOJaMH HAYYHOI'O ITIO3HAHU A, UCITIOJIb3YCMbIMU B XUMHUH: Ha6J'IIOI[eHI/Ie, OIMMCAHUC, UBMCPCHUC, DKCIICPUMEHT,; YMCHHUC
O6pa6aTI)IBaTB, OOBACHATH PE3YIbTATHI HPOBCACHHBIX ONIBITOB U JA€JIaTh BbIBOJbLI; TOTOBHOCTE U CITOCOOHOCTH MCTO/JbI IMMO3HAHUW ITPU PCHICHUHA
MPAKTUYCCKUX 3a1a1,

'Cq)OpMI/IpOBaHHOCTB YMCHUA NaBaTb KOJIMYCCTBCHHBIC OLICHKU U ITPOBOAUTDH pACYCTHI 10 XUMHUYCCKHUM Q)opMynaM " YPAaBHCHUSAM;
-BJIAICHUC IIpaBUJIaMU TECXHUKHU 0e30IMacHOCTH IIpU UCIOJIb30BAHNU XUMNYCCKUX BCIICCTB;
'Cq)OpMI/IpOBaHHOCTB YMCHUA NMPOBOAUTDH DKCIICPUMCHTBI pa3H0171 JUIaKTHIECKOM HaIIpaBJICHHOCTH;

-c)OpPMHUPOBAHHOCTH YMEHHSI OKa3bIBATh MEPBYIO MOMOIIL IPU OTPABJICHHSIX, 0KOTaX U APYTUX TPAaBMaX,CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM
000pyTI0BaHUEM.

MertanpeaMeTHble pe3yJabTaThI:

CCbOpMI/IpOBaHHOCTB YMCEHUA CTaBUTDH LICJIM U HOBLIC 3a/1a4U1 B yqe6e U II03HaBaTEIbLHOMI JACATCIIBHOCTH,

OBJIa/IeHHE MPUEMAMHU CAMOCTOSITEILHOI0 MJIAHUPOBAHUSA IMyTeil T0CTHKEHUS 1eJTU, yMeHHUs BbIOUPATH d(peKTUBHBIE CTIOCOOBI peleHusl Y4eOHbIX U
MO3HABATECJ/JIbHbBIX 3aIla‘l;C(l)OpMI/lp0BaHHOCTb YMEHUA COOTHOCUTDL CBOU HeﬁCTBHﬂ C IINTAHUPYEMBIMHU peE3ylibTaTaMU;

-cOpMHUPOBAHHOCTH YMEHHSI OCYIIECTBIISITH KOHTPOJb B IpOIlecce JOCTHKEHHS pe3ynbTaTa, KOpPEeKTUPOBATH CBOU JIEHCTBUS;

-cOpMHUPOBAHHOCTH YMEHHSI OIEHUBATh MPABUIBLHOCTD BHITIOTHEHHS YIEOHBIX 3a7]a4 M COOTBETCTBYIOIINE BO3MOKHOCTH UX PEIICHHUS;

-BBICOKHH YPOBEHb KOMIIETEHTHOCTHU B 0Onactu ucrnonb3oBanus UKT;

-c(pOpMHUPOBAHHOCTH FKOJIOTMUYECKOTO MBIIICHUS;

-c(hopMUPOBAHHOCTH YMEHUS IPUMEHSTH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOM U COLTMAIHON MPAKTUKE 3HAHMS, TIOJTYUYCHHBIC IPU U3yUYCHUN
IpeaMeTa.
INIAHUPYEMBIE NPEJIMETHBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOT'O ITPEJIMETA «XUMMUSI»:



B pesynbrare nzyuenust yueOHOro npeamera « XuMus» Ha ypOBHE CpEAHEro 00111ero oopa3oBaHus:
BbInyCKHUK HAYYHTCS:

-pacKphIBaTh Ha IpUMeEpax pojb XUMUU B (POPMUPOBAHUU COBPEMEHHOM Hay4YHOI KapTUHBI MUpA U B MPAKTUYECKON JEATEIIbHOCTH YEIOBEKa,
-JIEMOHCTPUPOBAThH HA MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEH U JPYTMMU €CTECTBEHHBIMU HayKaMH;
-pacKphIBaTh Ha IpUMeEpax MOJIOKEHUS TEOPUU XuMudeckoro crpoenusi A.M. bytieposa;

-moHnMare ¢usnueckuii cmpica [lepuonnueckoro 3akona J[.1. MenaeneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTD CBOMCTB XMMHUYECKUX HJIEMEHTOB
¥ 00pa30BaHHBIX MU BEIIECTB OT AJICKTPOHHOTO CTPOCHUS aTOMOB;

-00BSACHATH IPUYUHBI MHOTOOOPAa3Hs BEIIECTB HA OCHOBE OOLINX MPEACTABICHUH 00 X COCTAaBE M CTPOCHHH;

-[IPUMEHSATh IPaBUJIa CUCTEMATUYECKOW MEXIYHApOJHOW HOMEHKJIATypbl KaK CPEJCTBA Pa3MYEHUs] U HUJIEHTU(UKALUMU BEIIECTB 110 UX COCTaBy U
CTPOCHHIO;

-COCTABJISITh MOJICKYJISIPHBIE M CTPYKTYPHBIE (JOPMYJIbI OPTAaHMYECKUX BEIIECTB KaK HOCUTENICH MH(POPMAIIUU O CTPOCHHH BEIIECTBA, €ro CBOMCTBAX U
NPUHAUICKHOCTH K ONPEeICHHOMY KJIacCy COSIMHEHUH;

-XapaKTCpHU30BaATb OPraHUYCCKUEC BCHICCTBA IIO COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIMBATh NPUYUHHO-CIICACTBCHHBLIC CBA3W MCXKAY AJaHHBIMH
XapaKTEePUCTUKAMU BEIIECTBA;

-IPUBOJIUTH MTPUMEPHI XUMHUCCKUX PEAKIIMN, PACKPBIBAIOIINX XapaKTEPHbIC CBOMCTBA THIWYHBIX MPEICTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB C
ICJIBIO UX I/IIICHTI/I(l)I/IKaHI/II/I u O6’I)$ICH€HI/I$I oOiactu IIPUMCHCHUS;

-IIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHHS XUMHYECKHX PEaKIMil Ha OCHOBE 3HAHUN O THUIMAX XUMHUYECKOW CBSI3M B MOJIEKYJaX PEareHTOB U UX
PEaKIMOHHON CITIOCOOHOCTH;

-UCIIOJIb30BATh 3HAHUA O COCTABC, CTPOCHUHN U XUMHWYCCKUX CBOHCTBax BCIILIECTB IJIs1 0€e30I1aCHOTO MMPUMCHCHUA B HpaKTI/I‘IGCKOI\/'I JCATCIIBHOCTH,
-IPpUBOAUTE HNPUMEPHLI MNPAKTHYCCKOI'O HCIIOJLB30BAHHA IMPOAYKTOB Hepepa6OTKI/I HC(l)TI/I U TpUPOAHOTO Trasa, BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/Iﬁ
(monuATUIIEHa, CHHTETHUECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

-IIPOBOJUTH OIIBITHI IO PACIIO3HABAHUIO OPraHMYCCKHUX BCUICCTB: INTMIICPUHA, YKCYCHOI\/’I KHCJIOTBI, HCIIPEACIIbHBIX KUPOB, I'NIIOKO3bI, KpaxmaJia, O€JIKOB —
B COCTaB€ IMUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPE/ICTB;

-BJIaJIETh MPABUJIAMH U MIpHEeMaMU 0€30MacHON pabOThl C XUMUYECKHMH BEIIECTBAMU M TAOOPATOPHBIM 000pPYyI0BAHUEM;

-yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakIni U CMEIIEHUS XUMHUECKOTO PaBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C IENbIO ONpeaeN eHUS
OIITUMAJIBHBIX YCJ'IOBI/Iﬁ IMPOTCKAHUSA XUMHUYCCKUX ITPOLECCOB,

-IIPUBOAMTD MIPUMEPHI THAPOIIN3A COJIEH B IOBCETHEBHOM KU3HU YEIIOBEKA;

-IIPUBOANTD MIPUMEPHI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPO/IC, TPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACSITETbHOCTH OPTaHU3MOB;
-IIPUBOIMTH MTPHUMEPHI XUMHUYECCKHX PEAKIIMH, PACKPBIBAIONINX O0IINE XUMUISCKUE CBOWCTBA TIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

-IIPOBOJIUTH PACYeThl HA HAXOXKJICHUE MOJICKYJSIPHONH (OPMYJIBI YIICBOIOPOAA TO TPOAYKTaM CTOPAaHUS W IO €r0 OTHOCUTCIBHON IJIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

-BJIQJICTh MPaBUIaMH 0€301TaCHOTO OOpAIICHUS C €IKUMHU, TOPIOYUMHU ¥ TOKCUIHBIMU BEIIECTBAMH, CPEJCTBAMHU OBITOBON XHMHH;

-OCYIIECTBIISITh TOMCK XUMUYECKON HH(DOPMAITUK 1O HAa3BaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM ()OpMYJIaM BEUIECTB;

-KpUTHUYECKU OIICHWBATh M MHTEPIPETHPOBATH XUMUYIECKYIO WH(OPMAITHIO, COACPIKAIIYIOCS B COOOIICHUSIX CPEIICTB MAaCCOBOM MH(OpMAINH, pecypcax
WuTepHeTa, HaydyHO- TMOIMYJSPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJSX BBISABICHUS OIMIMOOYHBIX CYXICHUH WU
(dhopMupoBaHHsI COOCTBEHHOH TIO3HIINH;



-IIPEJCTABIIATH ITyTH PEHICHUS TIOOAIBHBIX MPOOJIEM, CTOAIINX MEPE/T YEIOBEYECTBOM: SKOJIOTHUECKHUX, YJHEPIEeTHIECKUX, CHIPHEBBIX, M POJIb XUMUU B
pELIEHNH ATUX IIpodIeM
BbINMyCKHHK MOJTYYHT BO3MOKHOCTH HAYYHTHCS:

-WJUTFOCTPUPOBATH HA IIPUMEPaxX CTAHOBICHHUE U HBOJIIOLIMIO OPraHUYECKOW XMMHM KaK HAyKHM Ha Pa3IMYHbIX HCTOPHUYECKHX ITAIaX €€ pa3BUTHS,
-MCIIOJIb30BaTh METOJIbI HAyYHOTO IMO3HAHMS NP BBITOJHEHHU MPOEKTOB M Y4eOHO- HCCIICAOBATENILCKUX 33734 IO HM3YYEHHUIO CBOMCTB, CIOCOOOB
IIOJIyYEHUS U PACIIO3HABAHUS OPTAaHUUYECKUX BEILECTB;

-00BSACHATH IPUPOAY U CIIOCOOBI 00Pa30BaHUS XMMUYECKON CBS3M: KOBAJCHTHOM (TOJIIPHOM, HETIONSPHOI), HIOHHOM, METAIIINYECKOM, BOIOPOAHON — C
LIEJIbIO ONIPENETICHUS XUMUYECKON aKTUBHOCTH BEILECTB;

-yCTaHaBJIMBAaTh TI'€HETUYECKYIO CBA3b MEXAY KJacCaMHM OPraHMYECKUX BEUIECTB JUIsi OOOCHOBAHMS NPUHLMIINAIBHOM BO3MOXKHOCTH IOJIy4EHUS
OpPraHMYECKUX COEAMHEHNN 3aJaHHOIO COCTAaBA U CTPOCHUS;

-yCTaHABJIMBATh B3aMMOCBS3M MEXIy (akTaMH M TEOpUEH, NMPUYMHOM W CIIEACTBHEM IIPH aHaiu3e NPOOJIEMHBIX CHTyallMidi W OOOCHOBaHUH
IIPUHUMAEMBIX PEILIEHUI HAa OCHOBE XMMHYECKHUX 3HAHUM.

Coaepixanue nporpamMmbl
10 knacc .OPTAHUYECKAS XUMUSA
Pasnen 1. Tema 1. TeopeTuyeckne 0CHOBbI Opranuveckoi xumuu (3 4)

@opMHpPOBAaHNE OPraHUYECKONM XMMHHM KaK HayKH. Teopus CTpOEHHMs OpraHMdeckux coennHeHuid A. M. BytimepoBa. YriepoaHsiil ckener. Pagukanis.
@dyHKIMOHaNbHbIE rpynnbl. ['omonoruueckuit psa. ['omonoru. CtpykrypHas nzomepus. HoMeHkiaTypa. DIeKTpOHHAs NpUpoJa XMMUYECKHUX CBSI3EH B
opraHuyeckux coeanHeHusax. Kmaccuukanus opraHn4eckux COeJUHEHHH.

JemoncTpanuu. O6pasiibl OpraHMYeCKUX BELECTB U MaTepuanoB. Mojienn MoJieKyJl OpraHMYeCKUX BellecTB. PacTBOPUMOCTh OpraHMYECKHX BEIIECTB
B BOJIE U HEBOJIHBIX pacTBOopuTensaX. [InaBnenue, o0yrivBaHue ¥ TOpeHHE OPraHMYECKHUX BEIIECTB. IpUMeEphl Y B B pa3HbIX arperatHbiX COCTOSIHUSAX
PacueTrnsle 3agaun. Haxoxnenue MoniekyIsipHON (pOpMyJIbl OpraHUYECKOro COeAMHEHUS 110 Macce (00beMy) MPOAYKTOB CrOPaHHUS.

Pazpnen 2. YIJIEBOJAOPOIbI (12 4)

Tema 2. TlpenenbHble yriieBoaopoabl (ajaKanbl) (3 1)

Crpoenne ankaHoB. ['omonormueckuit psan. Homenknatypa m uzomepus. Du3znueckne W XHUMHUYECKHE CBOICTBA ajkaHOB. Peakuus 3amenieHus.
[Tonyuenue u npumenenue ankaHoB. [lonsTue nuknoankanax. JleMoncrpanun. B3peiB cMecun meTaHa ¢ Bo3ayxoM. OTHOIIEHHE aJKaHOB K KUCJIOTaM,
nienoyam, pacTBopy MepMaHraHaTa Kajaus u OpoMHO# BOJIE.
JlabopaTopHble onbIThI. 3roToBnenrne Mozenne MOIeKy1 yriieBOJOPOAOB U rajJoreHONPOU3BOIHBIX.

IIpakTnyeckas padora. 1. OnpeneneHre Ka4eCTBEHHOIO COCTaBa OPTaHUYECKUX COCTMHEHUH.

Tema 3. HenpeneabHbie yriieBoaopoabl (4 1)

Aakenbl. CTtpoeHue ankeHoB. ['oMmonoruueckuit psg. Homenknatypa. M3omepusi: yriaepoaHOW UENH, MOJOKEHHS KPAaTHOW CBSI3HM, yuc-, mpawc-
n3oMepusa. XUMUYECKAE CBOMCTBA: PEAaKLMU OKUCICHUS, NPUCOCAUHEHUs, NoauMmepusauuu. lIpumeHeHue aikeHOB. AJIKagHeHbI. Crpoenue.
CaoiicTBa, MPUMEHEHUE. [Tpupoansbrit KaydyK. AJkuHbl. CTpoeHue aneTtusieHa. ['omonoru u uzomepsl. HomeHnknatypa. @usnyeckue u
XUMHUYECKHE CBOMCTBa. Peakumu npucoenuHenus u 3amenieHusd. llpumenenue. JlemoncTpanuu. M3rotoBienue mMoneneid MOJIEKYJI TOMOJIOTOB U



n3omepoB. [lonyuenune anerniiena kapOouaHbIM criocoboM. B3anmoselicTBre aneTriieHa ¢ pacTBOPOM MepMaHTaHaTa Kajius 1 OpoMHO# Bojoi. ['opeHue
arieTiiieHa. PasznoskeHue kaydyka Mpu HarpeBaHUU U UCIIBITAHUE MPOIYKTOB Pa3lIOKEHHUs. 3HAKOMCTBO C oOpasuamu kayuyykos. IIlpakTuyeckas
paodora. 2. [lonyueHue 3TuieHa U U3YUYEHHUE €TI0 CBOMCTB.
Tema 4. ApomaTnyeckue yrijeBoaopoasbl (apeHsbl) (2 4)

Apenbl. Ctpoenue 6enzona. M3omepus u HoMeHkIaTypa. Ousnyeckue U XUMUYECKUe cBOMCTBa OeH3ona. ['omonoru Genzona. ['eHeTnueckas CBS3b
apOMaTUYECKHUX YTIEBOJIOPOAOB C IPYTUMU KJ1accaMu YTJIEBOJIOPO/IOB. JeMoHCcTpanum. benzon KaK
pacTBopuTelb, TopeHue 6enzona. OTHoneHue 6eH3051a K OpOMHOI BOJIe U pacTBOPY NepMaHranara kanus. OKuciaeHue Toayoia.

Tema 5. IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB (3 4)

[Tpupoansiii raz. Hedts u Hedrenpoayktel. Pusndeckue cpoiictBa. CriocoOsl nepepaboTku HeTH.
JlaGopaTopHuble onbIThl. O3HaKOMIIEHHE ¢ 00pa3liaMu MPOTYKTOB HeTenepepadoTKH.

Paznen 3. KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJIUMHEHUSA (12 4)
Tema 6. CniupTtbl u enonl (4 1)

OnnoaroMHble TipeenibHbIe cnupThl. CTpoeHue MoJiekys, (yHKIHOHaNbHas rpymmna. BomopomHas cBsizb. M3omepus u HoMmenkmarypa. CBoicTBa
MeTaHoJa (dTaHoJa), MOJyueHHe W npumeHeHue. DusHoNoruueckoe AeHCTBUE CHHPTOB Ha OpPraHU3M uelnoBeka. MHOroaroMHbIe — CIIHPTHI
OTUNEHTIINKOIb, ThunepuH. CoiictBa, mnpumeHeHue. denomnsl. CTpoeHue Moiiekysbl ¢peHosa. B3aumMHuoe BnusiHue aTOMOB.

B MoJieKkyle Ha npumepe Moiekyiabsl ¢(enona. CpoiictBa. TokcuuHocTs (enosna u  ero coeauHenuil. Ilpumenenue ¢enona. I'enernueckas
CBSI3b CIIUPTOB U (eHoJa ¢ yrieBogopoaamu. JlaGoparopusie ombIThbl. B3aumopeiictBue ¢enHona ¢ OpoMHON BOAOH M pacTBOPOM TMIPOKCHIA
HaTpusi. PacTBopeHue rimuepuHa B Boje. Peakuus rmmuepuna ¢ ruapokcugoM menu(ID).

Pacuernble 3agauu. PacueTsl Mo XUMHUYECKUM YPaBHEHUSAM MPHU YCIOBUH, YTO OJHO U3 PEarupyroIuX BEIIECTB JaHO B U30BITKE.
Tema 7. Anbaeruibl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI (4 1)

Anpneruapl. Kemonwvi. Ctpoenue monekyi. dyHkimoHanpHas rpynna. M3zomepuss u HomeHkinaTypa. PopmanbAeru M aieTaibIeruj: CBOWCTBA,

MOJIyYeHHE U NIpUMEHeHue. Ayemon — npeocmasumens KemoHos. IIpumenenue. OpnHocoCTaBHBIE IIpeJeIbHbIE
KapOoHOBbIe KHCIOTHL. CTpoeHue Mosekysl. OyHKIMOHaNbHas rpynna. M3omepus u HoMeHkinatypa. CBoiicTBa KapOOHOBBIX KHUCIOT. [IpumeHeHue.
Kpatkue CBE/ICHUS 0 HeMpenenbHbIX KapOOHOBBIX kucioTax. ['eHeTnyeckas cBA3b KapOOHOBBIX KHCIOT C

JIPYTUMHU KJaccaMH OpraHuyecKux coenuHeHuil. JlaGopatopHsie onbIThbl. [lonyueHue sTaHans OKUCIEHHEM 3TaHONA. B3aumonelicTBue MeTaHams
(7TaHans) ¢ aMMUadYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcuaa meau(1l).
JdemoncTpanuu. PacTtBopeHue B areToHe pa3IMuHbIX OPTAHUYECKUX BEIIECTB.

IIpakTnyeckas padora.3.«CBoiicTBa KAPOOHOBBIX KUCIOTY.

PacuerHnbie 3aaauu. OmnpeeneHne MacCOBOM WIHM 0ObEMHOM 10JIM BBIXO/a MTPOIYKTa PEAKIIMU OT TEOPETHUECKHA BO3ZMOYKHOTO.
Tema 8. Kupsbl. YriaeBoabl (4 1)

Kupsr. Haxoxnenue B MPUPOJIE. CaolicTBa. [Ipumenenue. Morwwue cpeocmaa. llpasuna
bezonacnoco obpawenus co cpedcmeamu dvimosou xumuu. I'moko3a. Ctpoenue mMonekynbsl. CoiicTBa rimoko3bl. [Ipumenenne. Caxapo3a. CBOHCTBa,
MIPUMEHEHHUE.

Kpaxman u nemnono3a — MpeacTaBUTENN IPUPOAHBIX MOIUMEPOB. Peakiius nonukonaeHcauuy. @uznyeckue 1 XuMuueckue coiictBa. Haxoxaenue B



npupoze. [Ipumenenue. AuieTaTHOE€ BOJIOKHO.

JlabopaTopHble onbIThl. PacTBOPUMOCTD JKUPOB, JOKAa3aTEIbCTBO UX HEINPEAEIBHOIO XapakKTepa, OMbUIEHHE XUpPOB. CpaBHEHUE CBOWMCTB MbUIA U

CUHTETUYECKUX MOIOIIUX cpencTB. B3aumoneiictBue rmoko3sl ¢ rugpokcunom meau(ll). BzaumonelicTBue rroKo3bl ¢ aMMHUAYHBIM PacTBOPOM
okcumacepeOpa(l). BzammopeiicTBue caxapo3bl ¢ THAPOKCHAOM KajblUs. B3auMonelcTBMe Kpaxmana ¢ HOAOM. [Haponm3 Kpaxmana.

O3HakoMJIeHHE ¢ 00pasliaMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH JleMoOHcTpamumu. 3HaKOMCTBO C OOpa3laMy MOIOIIMX M YUCTAIIMX CPEJNICTB.

N3ydeHne HHCTPYKLUH 110 UX COCTaBY U IPUMEHEHUIO

IIpakTuyeckas padora.4.PenieHue sKCIepUMEHTAIbHBIX 3a/1a4 Ha MIOJIyYEHHE U PACIIO3HABAHUE OPraHUYECKUX BEIIECTB.

Paznen 4. ASOTCOJAEPKAIIUE OPTAHUYECKUE COEJIUHEHUSI (4 4)

Tema 9. AMUHBI 1 AMUHOKHUCJIOTHI (2 4)
Amunbl. CTpoeHue MoJeKkyl. AMuHorpynmna. Pu3ndeckue 1 XuMuieckue cBoiictBa. AHunuH.  CBOHCTBa,  NPUMEHEHHE.

AMMHOKHCI0THI. M30Mepus 1 HOMeHKIaTypa. CBolicTBa. AMUHOKHCIIOTHI Kak aM(OTepHbIe opraHudeckue coenunenus. [Ipumenenue.
Jemouncrpamun. OKkpacka TKaHH aHWIHHOBBIM KpacuTeneM. Jloka3aTelbCTBO HAIMYHS (YHKIIMOHATBHBIX TPYIIT B pACTBOPAX AMHHOKHCIIOT.
Tema 10. beaxu (2 1)

Beaku — mpupoaneie mommMepsl. CoctaB M crpoeHue. Dusmyeckne W XHMHYECKHE CBOMCTBA. IIpeBparieHune OEIKOB B OpraHu3Me. YCIEXH B
U3y4YEeHUM U CUHTe3e OelkoB. XUMUs U 310poBbe yenoBeka. Jlekapcraa. IIpobaembl, cBA3aHHBIE ¢ IPUMEHEHHEM JIEKAPCTBEHHBIX  IMIPENapaToB.
JemoncTpanum. I[BeTHple peakiun Ha Oenku (OMypeToBas M KCAHTONPOTEHHOBas peakuuu). OOpas3ipl JEKapCTBEHHBIX NPENapaToB U BUTAMHHOB.
OOpa3s1bl CpeiCTB TUTHEHBI U KOCMETHKH.

Pa3znen 5. BBICOKOMOJIEKYJISIPHBIE COEAUHEHMUS (34)

Tema 11. Cunrerndeckue noaumepslt (3 1)

[ToHsiTHE O BBICOKOMOJNEKYNISAPHBIX coeAuHEeHHsX. [lomumepsl, momy4aemble B peakuusx noinumepusanuu. Ctpoenue wMoiekyn. [lomudTuien.
[Monmunponunen. @enonghopmanvoecudHvie CMObL.

Cunrernueckne kayuyku. CTpoeHue, CBOMCTBa, MoONlydeHHE W MpuMeHeHue. CHUHTETUYEeCKue BosiokHa.KamnpoH. JlaBcaH.
HemouncTpamun. OOpasisl MIacTMACC, CHHTETHISCKUX KAYIyKOB U CHHTETUYCCKUX BOJIOKOH.

11kaacc
TEOPETUYECKHUE OCHOBbBI XUMHNH
Tema 1. Baxueiilmue XuMu4yecKue MOHATHS U 3aKOHBI (3 1)

Atom. Xwumunueckuid aneMmeHT. M3orombel.  IIpocTele M CHOXKHBIE — BENIECTBA. 3aKOH COXPAHEHMSI MAcChl BEIIECTB, 3aKOH COXPAaHEHHUs U
MIPEBPALLCHNS YJHEPTUU IIPU XUMUUECKUX PEaKLMsIX, 3aKOH IIOCTOSHCTBA COCTaBa. BelecTsa MOJIEKYISIPHOTO U HEMOJIEKYJIIIPHOTO CTPOEHUS.

Tema 2. llepuoauveckuii 3aKOH M TNEPUOAUYECKAA CHCTEMa XHMHYECKHX 3JIEMEHTOB . U. MengeneeBa Ha OCHOBe
YUYEeHHS 0 CTPOEHHH aTOMOB (4 4)

Amomnvle opobumanu, s-, p-, d- u _f~anexmpornvt. OCOOEHHOCTH pa3MEIICHHS 3JICKTPOHOB 110 OPOUTAISIM B aTOMaxX MaJlbIX M OOJBIIUX MepuooB. CBs3b
MEePUOANYECKOr0 3aKOHA U IEPUOANYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB C TEOPHEH CTpoeHUs aTOMOB. Kopomkuii u OnuHHbIN 6apuanmol maoauysl
Xumuueckux snemenmos.llonodxcenue 6 nepuoouyeckoll cucmeme xumuieckux snemenmos /. U. Menoeneeéa 6000poda, 1aHmaHoudos8, akmuHouoos u



UCKYCCMBEHHO NOJIYYEHHbIX 2JIEMEHMO8. Baneurnoctn 51 BaJI€HTHbBIE
BO3MOYKHOCTH aTOMOB.
Hemonctpanuu. [ICXD 1M, Tabaunbl « NEKTPOHHBIE 000JI0YKH aTOMOBY

Tema 3. Ctpoenue BemecTna (5 1)

Xumuueckasi cBsi3b. Monnas cBsa3b. Katnonsl n annonsl. KoBaneHTHas HEIMOJIsIpHas CBA3b. KoBanenTHas IIOJIsAApHAasA CBA3b. aﬂeKTpOOTpI/IHaTCHBHOCTB.

Crenens okucienus. Meramnnueckas cBsi3b. Bogopoanas cBssb. [IpocTpancTBEeHHOE CTpOEHHE MOJIEKYJT HEOPTaHUUECKHUX u OpraHUYECKUX
BeniecTB. Tumbl KPUCTAITTNYECKUX pelIeToK u CBOIiCTBa BemiecTB. [IpuunMHBl MHOroOOpasusi BEIIECTB:
M30MEepHsl, TOMOJIOTUSI, aJUIOTPOIIHSI, U30TOMUS.

Hucnepchule cucmemul. Komnonansie PacTBOPBHIL. 30w, rend. JlemoHcTpanumu. Mojend HOHHBIX,

ATOMHBIX, MOJICKYJISIPHBIX H METAIUTMYECKUX KPUCTALTHYCCKHUX perreTok. OOpasibl MUIIEBBIX, KOCMETUYECKUX, OMOJIOTHUECKUX U MEAMIIMHCKIX 30JICH
u reneil. Dpdext Tunaans. Moaenu MOJIEKyJI H30MEPOB, TOMOJIOTOB.
Tema 4. Xumnueckue peakuuu (7 4)

Kaaccudukanusa XuMHYeCKMX peaKluii B HEOPraHWYECKON U opraHndeckoi XuMuu. CKOpPOCTh pPeakluy, €€ 3aBUCUMOCTh OT Pa3JIn4YHbIX (PaKTOPOB.
Karanu3 u karanmsaropbel. OOpaTUMOCTh peakuuii. XuMuieckoe paBHoBecrue. CMemeHne paBHOBECHS MOJT ACHCTBUEM Pa3IHUHBIX (akTopoB. [TpuHImI
Jle llarenwe. [Ipon3BOACTBO CEPHOIT KUCIOTHI KOHTAKTHBIM CITIOCOOOM.

OnexTponutuyeckas auccouuanus. CuiabHble U cinalble 31eKTpoiauThl. Cpesna BOAHBIX pAacTBOPOB: KHcCias, HeWTpanbHas, miesnodHas. BogoponaHsiit
nokasarens (pH) pactBopa.

I'mppomnms OpraHUYeCKHUX U HEOPraHUYECKUX Beniects  Jlemoncrpaumu. Pasznuusble  THIBI
XMMUYECKHUX peaKIiii, BUJCOOMBITHI 10 OPraHUYeCKOH XUMUH, BUAe0(uIbM «OCHOBBI MOJIEKYJIIPHO- KHHETUYECKOH TEOPUID.

JlabopaTopHble ONBITHI. 3aBUCUMOCTh CKOPOCTU pEaKUMU OT KOHIEHTpAalH, TEeMIIepaTyphl, MPHUPOAbI pearupyrouux BemecTs, PasnoxeHnue
MIEPOKCHJIA BOJOPOAA IPUCYTCTBUM KaTanu3atopa. OnpenenaceHue cpeibl pacTBOpPa C MOMOILBIO YHUBEPCAIBHOTO MHIMKATOPA.
HEOPTAHUYECKAS XMUA

Tema 5. Metasasl (7 1)

ITonoxxenue METAJIIOB B MEPUONYECKOMN CHUCTEME XUMHAYECKUX sanementoB J[. . MenaeneeBa. OOmuye CBOMCTBA METaJIOB.
DNEKTPOXUMHUYECKHUNA Psii HApspKeHUH MetamuioB. OOmue crnocoObl moydeHus MeTamioB. CraBel. DIEKTPOIN3 pacTBOPOB U paciuiaBoB. [loHsiThe
o koppo3un MetamoB. CmocoObl  3ammThel  OT  Koppo3uu.  OO030p METAIIOB TJIABHBIX MOATpynm (A-Tpymi) MEpUOAUYECKON CUCTEMBI
XUMUYECKUX IJIEMEHTOB.

0630p MetannoB mobouHbx moarpynn (b-rpymm) nepuoanueckoil CUCTeMbl XMMUYECKHUX DJIEMEHTOB  (Medb, I[HHK, Jkene30). Okcuiabl U
TUAPOKCH/]IBI MetaisioB. JlemoHcTpanuu. O3HakoMIieHHE ¢ oOpa3llaMd METaUIOB M MX COCIUHEHU, CIUIaBbl, B3aHMMOJCHCTBHE METAJLIOB C
KHCJIOPOJIOM, KHUCIIOTaMH, BOJOW; JTOKa3aTeIbCTBO aM(pOTEPHOCTH ATIOMUHHS M €r0 THAPOKCHIA, 00pa3Ibl MEIH, XKejle3a, XpoMa, WX COCIUHCHUH;
B3aMMOJICHICTBIE MEIU M XKelle3a C KUCIOPOJOM; B3aHMMOJCHCTBHE MEIU M JKejle3a C KUCIOTaMHu (CepHasi, COJsHasi), MOMyYeHUEe TUAPOKCHUIA MEMH,
XpoMa, OKCHJIa MEJIM; B3aHMMOJICHCTBUE OKCHIOB M T'HIPOKCHIOB METAJUIOB C KHUCIOTaMH; J0Ka3aTelbcTBO aMmdorepHocTH coenuHenuit xpoma (I11).
Pacuernble 3a1a4n. PacueTsl o XUMHUYECKUM YPaBHEHUSM, CBSI3aHHBIE C MACCOBOM J10JI€H BBIXO/1a MPOAYKTA PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.
Tema 6. HemeTawinl (9 1)

O630p CBOMCTB HeMeTalllIoB. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA TUIIMYHEIX HEMCTAJIJIOB. OKCI/IILI:I HCMCTAJJIOB U KHCJIIOPOACOACPIKAIINC
KHCJIOTHI. BO,Z[OpOI[HI)Ie COCAMHCHUS HEMETAJIIIOB. I'enermueckas CBA3b HCOPTaHNUYCCKUX N OPraHUYCCKUX BCIICCTB. briToBasg xmMmueckas



rpamMoTHOCTH JleMoncTpanun.O0pa3ibl HEMETaIOB; MO KPUCTANIMYECKUX PEHIeTOK, ajiMasa, rpadura, mojlydeHne aMMUaka U XJI0pOBOAOPO/Ia,
pacTBOpPEHHUE UX B BOJE, 0KA3aTENbCTBO KUCIOTHO-OCHOBHBIX CBOWCTB 3TUX BellecTB. CKUTaHUE YISl U CEPbl B KUCIIOPO/IE, ONPEAEIEHUE XUMUYECKUX
CBOMCTB MPOJIyKTOB CTOpaHUsl, B3aMMO/ICUCTBHE KOHI. CEPHOM, KOHII. U pa30aBI€HHON a30THON KHUCIIOT C MeJIbl0, BUICOPIbM «XHUMHUS BOKPYT HAC.
IIpakTukym. 1. Penenue skcriepMMEHTAIBHBIX 337a4 110 HEOPraHUYECKON XMMMHU; PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 OPIraHUYECKON XUMUM;

IMOJIyUCHHC, C06I/IpaHI/I€ H pacClioO3HaBaHHC Ira30B.

TemaTnuecknid miaan 10 kiaacc

Ne HaunmeHnoBaHMe pa3/ie/ioB U TeM KoumnuectBo W3 HUX(KOJIHYECTBO YACOB)
n/n 4acoB
(Bcero) |Kontpoabubie IlpakTuueckue|llpoexkTHble,
padoThI padoThI TeCTOBBIE,
TBOpP4YeCKHe,

IKCKYPCHH U
T.A.(y4YUThIBasAA

crnenupuKy
npeaMera)
1 Paznen 1. TeopeTnueckue OCHOBBI 3
OpraHUYECKON XUMUU
2 |Paznen 2. YTIeBogopOIbI 12 1 2
3 [Paznen 3. Kucnopoacoaepxariue 12 2
OpraHUYECKHEe COCTUHEHUS
4 |Paznen 4. A3oTcoaepikaiiue 4
OpraHUYECKUEe COCTUHEHUS
5 |Pa3nen 5. BoicokoMoeKysipHbIe 3 1

OpraHUYECKUEe COCTUHEHUS
Hroro: 34 2 4




TemaTnuecknii miaan 11 KJIACC

Ne HanmenoBaHue pa3/ie/ioB U TeM KoanuecTBO N3 Hux(K0J1M49ecTBO YaCOB)
n/n 4acos KourpoJbnbie|IlpakTtuyeckue|lIpoexkTHele,
(Bcero) |paGoThl padoThbI TEeCTOBbIE,
TBOpPYECKHE,
IKCKYPCHUU U
T.A.(y4YUThIBasA
cneunpuky
npeaMera)
1 Tema 1. Baxdeiimne XUMHYECKHE 3
MOHSATHS Y 3aKOHBI
Tewma 2. [lepuoanyueckuit 3aKoH U 4
MepUOIMYECcKasi CUCTEMA XUMUUYECKUX
2 |anementoB JI. 1. MenpeneeBa Ha
OCHOBE
YUEHHS O CTPOCHUH aTOMOB
Tema 3. CtpoeHue BelecTBa 5
Tema 4. Xumnuueckue peakiuu 7
Tema 5. Metanibl 7
Tema 6. HemeTamisl 8 1 3
Hroro: 34 3 3




(1 yac B Hee10),
(yueOonuk I'. E. Pyasutuca u @. I'. @eabamana «Xumus. 10 kiaace» n «Xumus.11 kiaaccey)

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOMY IIPEIMETY «XUMHMS», 10 KJIACCE 34 yacos

Ne | Tema ypoka | Ko | Tu HUcnoab3oBanue HeneBas Ilnanupyemble pe3yJibTaThl
m\n a- | n Conep:xanue o0opynoBaHust yCTaHOBKa Ipenmernnie | Meranpeamernbie | JINUHOCT HbIe
BO | ypo e Touku pocra
ya- | Ka
co
B
Paznen 1. Tema 1. TeopeTnueckue 0CHOBBI OpraHn4yeckoii xumum (4 yaca)
1 ITpenmer YHUH | TXC, ee eMOHCTpanun | 3HaTb OCHOBHBIE Yuenuk Ilo3naBaTeabHbie | UyBCTBO
) y
(1) | opranmuecko 3 3HA4YEHHE. OO0pa3upl | onpeneneHus: HAYYHUTCH: YV]I - YMenune TOpAOCTH 32
M XUMUI A.M.BytiepoBa. | OpraHuYECKUX «OpraHuyecKast OOBSACHATH OIIPEEATD POCCUMCKYIO
BEILIECTB U | XUMHUSD, «KU30MEPUS»
Dopmuposanue 10 , pUs»,| BaJCHTHbIE noHsTHs, co3aats | HAYKY, BKIaL
OpeaHMIlQCKOZZ MaTepuraioB. «ToOMOJIOrm» BO3MOXHOCTH PYCCKHX YUYCHBIX
00001IeHNS,
XUMUL KaK aToma B pa3BUTHE
[IapocTepKkHeB yriepoza yCTaHABINBATD XUMHU;
HayKu. ’ ’
bIE€ MOJEIIH 3aBHCHUMOCTH aHaJjIorny, dbopMupoBaH ue
Oprannueckue N
MOJIEKY T CBOMCTB KJIaCCU(UIIUPOBATH | OTBETCTBEHHO 'O
o BCINCCTBA. OpraHMYeCKuX BCIIECTB  OT | | caMOCTOSTENbHO | OTHOIICHUS K
raHuvecKas
P BCIIICCTB. cocTaBa Hu BHIOHPATH YYCHHIO,
XUMUSL. CTPOCHUA, TOTOBHOCTHU U
OCHOBaHUS u
HomeHknarypa. THIIBI CITOCOOHOCTH
Wzomepust rubpuansamnuy | PATCPHIH L\ o6yuarommxe g K
2
aTKa : dopmsr | KIaccuukanuy, CaMOPa3BUTH 10 U
P MOJIEKYJT; yCTaHaBINMBATh camMo00pazoB
OIpCACIIATD MIPUYINHHO- AHHUKO HA OCHOBC
NPUHAIEKHOC | cje/icTBEHHbIE MOTHUBALIUH K
Th J— 00yYEeHHIO U TIO
OpraHUYEeCKOT 3HAHUIO
PeryasituBHbie
0 COCITUHCHUS dbopMupOBaH ue
2 | Dnextponna | 1 | YUH | Onexrponnas | IllapocTtepxHes K YV - Ymenne OCHOB 3KOJIOTHYECK
(2) 9 HpHpoﬂa 3 HpI/Ipo,I[a bIC MOJCIINU 3HaTB KaK 06pa3yeTC$I Ol'IpCI[GJ'IéHHOM CaAMOCTOATECIIBHO onu KyHBTprI,
XUMYEKas CBSI3b COOTBETCTBY IOILIEH
XUMHYECKHX xumuaeckux | MOTCKYT y KIaccy, | OMpEACIATE LCIH y 1ot

COBPEMEHHOM Yy




CBsI3Ei B CBsI3€El B OpPraHUYECKUX yMeHHUe CBOETO OOy4YeHHs, | YPOBHIO
OpraHN4eCcKH OpraHn4ecKkux | BCHICCTB. KIACCUQULMPO | cTaBuUTh 1 9KOJIOru4ecC oro
X COCIMHECHUSIX, BaTh IO | (hopMyTHPOBATH MBIIUICHHUS;
COETMHEHUS CIIOCOOBI e OIpeeIEHHOM JUTSL ceOs HOBBIE Pa3sBUTHC OIIbITA
X paspsbIBa. y ~ UpH3HaKy, | azaun B yueGe 9KOJIOTHHCCK 1
3HaTh OpUEHTHUPOBA
HOMEHKIATYPY KoMMYHUKATHUBH | gpoii
3 | Knaccuduxka KY | Knaccudukanus 3HaTh npaBuia opraHupueckux | ble YVYA- YMmenue | pediieKCUBHO
(3) s u OGpas1bt HOMCHKTIATyPHI COEMHEH U, OpPraHM30BBIBATbYY | OLEHOYHOM U
OpraHUYECKU HOMEHKJIaTypa opranuueckux | OPTaHHHUCCKHUX yMeETh eOHOe MPaKTUYECKO U
X OPraHMYECKHX BemectB i | OO CAMHCHHH OmpeIeNaTh corpyanmdectBo i | ACATCIBHOCT B
COEJIMHEHU I COCJIMHEHU MaTepHallOB. THII ) COBMECTHYIO JKU3HCHHBIX
Pemtenue Pacuernbie Monenu XUMHUYECKON ESTENLHOCTD CI/ITyaHHﬂX;v
3aJ1a4 Ha 3aJa4du. MOJIEKYJI peaknuu, OCO3HAaHHBIU
BBIBOJI Haxoxnenue OPTaHUYECKUX 0OBACHSTE CyHHTCICM BBIOOP.
XUMUYECKUX MOJICKYJISIPHOM BeIIECTB. B3AMMHOE MCBEPCTHUKAMHU;pa
bopmy opmybl BIIMSIHUE 6oTaTh
OpTraHu4eCKOro aTOMOB B | HHAUBHUAYAJIBHO U
COCAUHCHUS 110 MOJIEKYJIEe B IpyIIIE
macce (00beMy) VyeHHK
NpOAYKTOB MOJIy4HuT
Cropanms BO3MOKHOCTh
HAYYHUThCS
4/4  BxomHoil K3
KOHTPOJIb
Pazpnen 2. YI'VIEBOAOPO/BI (11 4)
5/1 | Crpoenue KV | Knaccnpukamus | [lapocrepkHeB | 3HATh CTPOEHHUE Y4yenuk Ilo3naBaTenbHble | K
AJIKaHOB. 1 OpTaHUYECKHUX bI€ MOJIETIU AIKaHOB, UX OOIIYIO HAYYHTCS: YV -YmMmenue
T'omosoruue COETUHEHU. MOJIEKYJTT bopmyy onpeneniarTb OoIpenenaTb
CKHI psI. I'omonornuecku AJIKaHOB MIPUHAJICKHOC | TIOHSATHS,
Howmenkiary W pan, Tb CO3/1aBaTh
pau TOMOJIOTH. OPTaHWYECKOT | 0000IIEHNS,
nu30Mepus CrtpykTypHas O COEIMHEHUSI | yCTaHaBJIMBATh
U30MEpHUS. K aHaJIOTUH,

ONpeAEIEHHOM




Ctpoenue
AJIKaHOB.
Howmenkiarypa
Y U30Mepus
HOMEHKJIaTypa
6/2 | CBoiicTBa, Ky dusndecKkue u
HOJy9CHUC 1 XHUMHUYECKHE
MIPUMEHEHHUE CBOICTRA
aJIKaHOB.
[ukoankan ATKAHOB.
Bl Peaknus
3aMeNIeHHUs.
ITonyuenue u
MPUMEHEHUE
aJIKaHOB
7/3 | IIpakTnuec v33 HccnenoBath
Kast paﬁOTa CBOICTBa
Ne 1. OpTraHUYECKUX
Mpasuna TH COCJTMHECHUH,
OTIPENIETTUTh UX
Kasecrenn KauyeCTBEHHBIN
0c COCTaB.
ompeeIecH!
e yriepoza,
BOJIOpO/A U
XJiopa B
OpraHUYeCKH
X
COCTMHEHUS

X.

3HaTh OCHOBHBIE

CTIOCOOBI TIOTYYCHUSI.

XUMHUYECKHE
CBOMCTBa
[AKJIOAJIKAHOB

y KJIacCy
YIJIEBOJOPOAO
B, yMETh
00BACHATH
CBOMCTBaA
BCIIICCTB Ha
OCHOBE
aHaIm3a
cocTaBa H
CTPOCHUS
MOJIEKYI,
yMeHUe
MIPOTHO3UPOBA
Tb
XUMHUYECKHE
CBOMCTBaA
BEIIECTB,
OOBSICHSATH
YCIIOBHS
MPOTEKAHUS
peaxkuuii,
3HATh 00JIaCTU
MPUMEHEHUS
BEIICCTB.
XapakTepus3os
aTh COCTaB U
OCHOBHEIC
HarpaBJICHUS
HCIOJIb30BaHU
s "
nepepadoTKu
MIPHPOJTHBIX
HCTOYHHKOB
YTJIEBOJIOPOO
B.

KJ1accu(puIpoBaTh
, CaMOCTOSITEIBHO
BBIOMpATh
OCHOBAHHS "
KPUTEPUH TUISt
KJ1accu(uKaum,
yCTaHABJIUBATh
PUYHHHO-
CIICZICTBEHHBIE
CBSI3H
PeryasituBHbie
YV - Ymenue
CaMOCTOSITEIILHO
OTIPEIENIATH IeNTN
CBOEro 00y4eHuUs,
CTaBUTH U
dbopmynHUpoBaTh
Juis ceOsi HOBbIE
3a/auu B yueOe

KoMmyHukaTuBH
ble YY/I- YMmenue
OpraHHU30BbIBATH
ydueOHOe
COTPYJIHUYECTBO U
COBMECTHYIO
JIESATENBHOCTB C
YUUTEJIEM U
CBEPCTHUKAMHY;
paboTtathb
UHIVBUAYAIBHO U




8/4 | Ankensl. YUH | Crpoenue JeMoHCcTpanun
Crpoenue, 3 AJIKCHOB. :
rOMOJIOTHYe I:OMOHOFH%CKH Monenu

. i ps.
CKHH ps, MOJIEKYJI
Howmenxkiarypa,
HU30Mepus, H30MEpHS: HM30MEpPOB U
HOMEHKJIATy YIJIEPOHOI TOMOJIOTOB.
pa. LCIIH,
CBoiicTBa MOJIOKCHUS
ATKEHOB 1 KpPaTHOM CBA3H,
X yuc-, mpawuc-
uzomepusl.
MIPUMCHCHHE
XuUMHUYECKue
CBOIICTBA:
peaKims
OKHCIICHUS,
MPUCOETUHEHHUS.
[IpumeHeHne
AJIKEHOB
9/5 | TIpakrnuec Y33 | IMoay4enue
Kasi pabora
Ne 2.
IIpaBuna Th.
[Tonyuenue JTUJICHA,
STUJICHA B H3y4YeHHUE €ro
HA3y4YCHUE CBOJCTB,
€ro CBOMCTB CITOCOOBI
cobupaHus u
pacro3HaBaHUs
(ka4. peakium)
10/6 | TTonsiTre O KY AJIKagyeHsl. JdemMoHcTpanuu
yIJIEBOJOPO CBOWCTBA, * 3HAKOMCTBO C
nax. NPUMEHEHNE. | oGhasramu

3HaTh OCHOBHBIE

CII0COOBI IMOJIy4YCHMU.

XUMHYECKHUE

CBOICTBA AJIKEHOB

3HaTh OCHOBHBIE

CTIOCOOBI TTOTYYEHUSI.

XUMHYECKHE

CBOIICTBA aJIKaJIUECHOB

B I'PYyIIIIE

Ilo3HaBaTeabHBIE

VYV - YMmenuue
ONpeesATh

IIOHATHA,CO31aBaTh

0000111eHN S,
yCTaHABJIMBATh
aHaJIOTHH,

KJIacCCU(UIIUPOBATH

, CaMOCTOATCIBHO

BBIOMPATh
OCHOBaHUs

u

KpUTEpUU TUTSt

KJaccu(uKaIum,
YCTaHaBJINUBATh
[IPUYHUHHO-

PeryasituBHbie
YV]I - YMmeHue
CaMOCTOATEIIBHO
ONPEIENATh LENH

CBOET0 00y4eHMs,

CTaBUTh U
dhopmyIupoBaTh
I ce0s HOBBIE
3a/1auu B yueOe

CJIICICTBCHHBIC CBA3H

KoMmyHukaTtuBH
ble YY/I- YMmenue

OpraHU30BbIBATh
yaebHoe

COTPYJIHHYECTBO U




[Tpuponnsiit [IpuponHeli, | kayuykoB COBMECTHYIO
Kay4yK. CHHTCTHYCCKH] IESTETBHOCTD C
i Kay4dyKH,
pesina, YUHUTEJIEM U
300HUT CBEPCTHUKAMHY;
paboTaTh
WH/IMBUYaJIBHO
11/7 | AnKuHBI KY Crpoenue [Tpubop s Y4yenux ITo3naBaTenbHBIC
Crpoenue, areTHIICHA. cobupaHs 3HaTh OCHOBHBIC HAYYHTCS: YV - VMmenune
rOMOJIOTHYE T'oMonoru u razoB CHOCOOBI TOMYUYEHUS. | 0OBACHATH OIIPEIEIATS
CKHH AT, H30MCPBL. KuMuiecKue BaJICHTHBIC HOHSTHS,CO3/]aBaTh
(v b
CBOICTBA aJIKMHOB BO3MOXKHOCTH
HU30MEepUst Howmenxknarypa.
pus, yp aToMA 00606IIeHHS,
HOMeHKUJIaTy ®dusnueckue u yreposa, yCTAHABIMBATH
a, CBOMCTBaA XUMHYECKHE
pa, . 3aBHCHMOCTh | AHAJIOTHH,
1 IC_?OHCTBa' CBOMCTB KJ1accu(pUIMPOBAThH
[IPUMEHEHNE MMCHCHHE
aEeTHneHa P BCHICCTB ~ OT | | CcaMOCTOSTEIILHO
cocraBa | priGupats
CTPOCHHS
12/8 | ApeHsbl. YUH | Crpoenue 3HATHL OCHOBHEIE THI;I o i OCHOBaHUS u
OeH3zoa. CITOCOOBI MOJTYICHUS.
benson u ero 3 A X y ruGpumsamy | KPHTEPHHA TUTSt
rOMOJIOTH 30Mepus 1 MMHHCCKIC ’ dopmbl | KITaccHpuKarm,
HOMEHKJIATypa. CBOICTBA apeHOB MOIICKYIL: yCTAHABIHBATS
duznyeckue u
OTIpeeNsATh PUYHHHO-
XUMHYECKHE N —
cBOCTRA o CJI'I)GJICTBCHHBIG CBSI3H
Ger3ona eryJsiTHBHbIE
OPraHWECKOr | vy 11 _ Vyerne
[eneTnyecka VOU  [0606muTs VMeTh 00BACHATh O COCAMHCHUA | CTOSTENLHO
K
13/9 K1 CBSI3b C3 3HAHUS 00 CBA3b MCXKIY . OIpEAEIATh LEIU
KITACCAMI oTpeeIEHHOM Y
apoMaTuiec YTIEBOIOPOAAX, Kaccy CBOETO 00yHUeHHS,
YTIEBOIOPOIOB :
KX [MOKa3aTh CTABHTE M
YTIIEBOIOPO [POJICTBO dopMyIHpOBATH
J10B C M3yICHHBIX JUISL ce0s1 HOBBIE
ApyrumMu YTJIEBOAOPOJOB 3a/a4n B yueoe
KJIacCaMH 1 BO3MOXKHOCTH
YTJIEBOJIOPO WX TTOTYYCHHS U3 KOMMYHHKATHBH
JIOB HEOPTaHUYECKHU X

ble YY/I- YMmenue




BEILIECTB.
Pentenue 3agau
Ha HAXO0XKICHUE

OpPTaHU30BBIBATH
y4yeOHOe
COTPYJIHUYECTBO U

MOJIEKYJIAPHOU COBMECTHYIO
dbopMyJTBI JIeATEeITbHOCTD C
l"azoo6pa3noro YUUTEJIEM U
yriiesoxopoza 1o CBEPCTHHKAMU,
IpoAykTam paboTrathb
CrOpaHHs.
WHIUBUAYATBHO
14/10| TpupoaHbIiii YUH | Ilpuponnsie YmeTn Yuenuk Io3naBaTenbHBbIC
Y TIOITyTHBIC 3 UCTOYHUKHU OOBSICHATH HAYYHTCH: YV - YMenuue
He(TsHbIC YIJIEBOAOPO/IOB, CYIIHOCTB OOBSCHATH OIIDEICTISTE
rasbl, UX i pea
’ OPUPOJHBIA I'a3 XUMHUYECKUX BAJICHTHBIC
COCTaB U “ o IIOHATHUA,CO3daBaTb
H IIOITyTHBIA SIBJICHUU, BO3MOXHOCTH
IIpUMCHCHHE 0000111eHNS,
HEPTAHBIE TA3bI MPOUCXOIANINX B aToma
HE TOJIbKO npupose, ObITY M HA | YIJIEPOJA, yCTaHaBINBATD
TOTIJIUBO, HO U IIPOU3BO/JICTRBE; 3aBUCUMOCTD aHaJoruu,
MCTOHHK CHIPBA OIIEHKH MX CBOICTB KJ1acCU(QUIUPOBATE
TUIS .
. MOCJIE/ICTBUH; BEILIECTB )
XEMHUECKOM At 5 it , CaMOCTOSTEIHHO
MIPOMBIIIUIEHHOC OKOIOTMICCKH cocraea 1| ppiOupaTh
™ IrPaMOTHOTO CTPOEHHS,
: OCHOBaHUs u
TTOBE/ICHUS B THUIIBI
. KpUTEpHUA TSt
oKpyKarouiei cpene; | rudpummsarmn | <PATEP
OLICHKH BJIMSHUS : (bopmbI KTaCCHpHUKAIIIHI,
XUM.3aTrpsA3HEHUS MOJIEKYJI; yCTaHABIIMBATh
OKPY’KaIOIIEH Cpeibl | OMpPEeaesaTh MIPUYUHHO-
Ha XKUBBIC HPUHAUICIKHOC cyencTBEHHBIE CBA3U
OpraHHU3MBbI, Th PeryasTuBHbIe
6€e30macHoro OPTaHMMeCKOr | vy _ Vyenne
oOpareHus 0 COEIMHEHUS
CaMOCTOSTEIILHO
C TOPIOYUMU K
- onpeenénom y | OMPEACTATE Hen
TOKCHUYHBIM KJ1accy CBOCTO 00y4CHHS,
u CTaBUTH U
BEIIECCTBAMU dhopmyIpoBaTh

U1 ce0sT HOBBIE

3a/1auu B yueOe




15/11 He(bTB )44 1 YUH | CoctaB u O3HaKOMJICHUE Ilo3HaBaTeJdbHbIC
HedTenpony 3 CBOIICTBa ¢ obpasuamu YV - Vmenune
KTBL. Hedru, IPOJTYKTOB ONPEIENSATh
CriocoOsr busnueckue u HedTenepepado
MOHSTHUSA,CO3/1aBATh
nepepaboTku XUMHUYECKHE TKH
He(TH crocoObl nepe- | (KOJLUIEKIHS). 00001IeHMS,
pabotku HebTH YCTaHaBIIMBATh
—TIeperoHKa u aHaJIOruH,
KPEKHHT. KJIacCCU(UIIUPOBATH
Pa3nes 3. Kuciopogoconep:xamue oprannyeckue coennnenus (12 yacos) Tema Ne 6. Cnuptbl 1 ¢eHoJIbI - 4 yaca.
1 | Opnoaromu 1 | KY Opnnoaromuble  |ATTXP 3HATh BOXHEHIINE Y4yenuxk [Ho3HaBaTenbHbIE | :
(16 | br1c npeeabHbIE BEIIECTBA: 3TAHOJ, HAy4YHuTCH YY]J :cmeicioBoe | DopmupoBaH
) | npeaenbHbIC CITHPTHI, METaHOI, IIMUCPHE; | rnenensrs YTEHUE yYMCHHUE | H€ OCHOB
CIUPTBHI. Crpoenne onpeaeJfTh npuHamiexkuoc | OMPENeNaTh OKOJIOTHHIECK
Crpoenue, MOJIEKYII, MIPUHAJIEKHOCTh T MOHATHUSA,CO3/1aBaTh | OM KYJIBTYpPBI,
CBOICTBA, (GyHKIL. rpymnmna. BELIECTB K OpraHHYecKor 0000111eHNS, COOT]ieTCTBy
MOJTyYEHHUE, Bosopoa-Has PA3NMUYHBIM KIIACCAM | o coenppepps | YCTAHABIMBATH o1en
MIPUMEHEHHE CBSI3b. OpraHuecKHX K Kaccy | AHAIOTHH, COBPEMEHHOM
H3omepus u COCINHECHUU; CITHPTOB, KiaccupuIupoBars | Y YPOBHIO
HOMEHKJIATYPA. XapaKkTepu3oBaTh (berooB, ,CAMOCTOSITEIHHO 9KOJIOTUYECK
CBoiicTBa o0II1e XUMHUYECKHE yMeTb BEIOMPATH oro
METaHoJIa CBOHCTBA OOBICHATH OCHOBAHMs u | MBILLICHHA,
(sTaHoNa), OpraHM4eCKuX CBOMCTRA KPUTEPHH JuIst | PasBHTHE
TIOJIyYEHHE U COCAMHCHNH, CITUPTOB u | Kmaccuduxanmu, OIIBITA
IpHMEHEHHE. yMeThb 00bSICHATH (beHONOB  Ha | YCTAHABIMBATE 9KOJIOTUYECK
3aBHCHMOCTD OCHOBE IPUYMHHO- "
e ST [ | csenone | SO
CTpOCHHS; E(T);(T)zl:{il a | sz, YMCHUC | ppakTiaecko
HCNO0Jb30BATH MOJEKYL, CO31aBaThb, i
NpUOOPETEHHBIE MIPUMEHSATD U | IesTeNbHOCT

yYMEHHE




3HAHUS U YMCHUS B
MPAaKTUYECKOMN
JIEeITEIbHOCTH U
OBCEIHEBHOMU
JKU3HU

COCTABJISATH
YpaBHEHUS PEaKIIHA,
OTPaXKAIOIIUX
B3aHMOCBS3b
pa3IMYHBIX KJIACCOB.

3HaATh CTpOEHUE
(denona

2 | MHoroarom KY Mmuoroaromusie | AITXP
(17 | Hble cOMPTEL CIMPTHI.
) | Drunenrank OTUIICHTIINKOJIb,
[JIMLEPUH.
0J1b, 1uep
CBoliicTBa.
[JIHHCPUH. [Ipumenenue
CBolicTBa,
MIPUMEHCHHE
3 | Crpoenue, KY | ®enounbl.
(18 | cBoiictBa n CtpoeHue.
) | npumenenne B3aumHoe
dberoma BJIIUSIHAE aTOMOB
B MOJICKYJIC Ha
npumepe
denona
4 | T'enernyecka VYOU | I'eHeTHUecKkas
(19 | 51 cBs3D C3 | CBA3b CIIUPTOB M
) | ciuproB (enona
TJIEBOIOPOIaM
(benomna ¢ y AOPOA
u. Pentenue
YIIIEBOZOPO pacyeTHBIX
AaMu 3a1a4 1o
Pemenne XUMHYECKUM
3aJa4 1o ypaBHEHUSAM
XUMHAYECKUM MIPHU YCIIOBUH,
YTO OJIHO W3
ypaBHEHUSM
pearupyromumx
npu
BEIIECTB JAaHO B
YyCI0BHUH, HU30BITKE.

YTO OJIHO M3
BEIIIECTB
B3STO B
H30BITKE

MIPOTHO3UPOBA
Tb
XUMHUYECKHE
CBOMCTBaA
BEIIECTB,
00BACHATH
YCIIOBHS
MPOTEKAHUS
peakuuid,
yCTaHABIIMBATh
3aBHCHMOCTD
MEXIY
CBOMCTBaMH
BCIICCTB,
crocodamMu ux
MOJly4YeHUsT |
MIPUMEHCHHS.
YMmenune
MIPOBOJIUTb,
HaOIIO4aTe "
OITMCHIBATH
XUMHUYECKHH
SKCIIEPUMEHT.
XapakTepus3oB
aTh COCTaB U
OCHOBHEIE
HaIpaBIICHUS
HCIOJIL30BaHU
i i1
nepepaboTKH
MIPUPOIHBIX
pecypcoB.
ONpEeNIEATh
MIPUHAJIC)KHOC
Th
OpraHUYECKOT
0 COCIMHEHMUS

K KJ1accy

peoOpa3oBHIBATH
3HAKU U CUMBOJIBI,
MOJICIIA U CXEMBbI
JUTSt peleHust
y4eOHbIX "
MMO3HABATEIbHBIX
3a7auy. 3HaTh
BO3JICUCTBUE
CIHUPTOB u
(heHOJIOB Ha KUBOU
OpraHu3M.
PeryasstTuBHbie
yyi

CaMOCTOATJIIBHO

-YMmenune

OTpEeAENATh LU
CBOEro oOyueHus,
CTaBUTh W
dbopMynupoBaTth
UIsT  ce0s  HOBBIE
3amaun B yuebe,
YMCHHE
COOTHOCHUTH  CBOM
JIEUCTBUSL  C
TUTAHUPY EMBIMHU
pe3yibTaramu,
OCYIIECTBISTh
KOHTpPOJIb  CBOEH
JIESITENIbHOCTH B
rporiecce
JIOCTHIKEHUS
pe3yJbTarta.
KoMMyHMKaTHBH
ble YY /I - YMmenue

OpPraHnu30BbLIBATH

" B
JKU3HEHHBIX
CUTYAIIHSX;
OCO3HAHHBIN
BBIOOD u
MMOCTPOCHHE
HanpHenmen
WHIUBUIY b
HOM
TPaCKTOPUHU
oOpa3oBaHHs
Ha Oaze
OPHECHTUPOBK
U B MHUDE
npodeccuii u
npodeccrona
JIHBIX
MIPEAIIOYTCHU
.




1 | KapOonusbH YUH | Anbaerunsl. 3HaTh OCHOBHbBIE
(20 | bie 3 KeToHBI. CTIOCOOBI TTOTYYEHHUSI.
) | coemHeHns Crpoenue XuMHuecKkue
— aJIbJETU]IBI MOJIEKYJL. CBOMCTBA aJb/IETH/I0B
U KemoHbl. @OyHKIMOHAIBH
CaoiicTBa 1 as rpyImnma.
MPUMEHEHNE W3somepust u
AJTbICTHIIOB. HOMEHKJIATypa.
dopmanbaerug
U alleTaJIbJIeTU:
CBOMCTBA,
HOJIy4YEeHHUE,
IpUMEHEHHE.
AneToH-
IIpEJICTaBUTEIND
KETOHOB.
[Ipumenenune
2 | Kapbonossie KY | OnHOOCHOBHEIE 3HATh OCHOBHEIE
(21 | KMCIOTBL npeebHbIC CIOCOOBI TOTYYEHUSI.
) HonuyquI/Ie, KapGOHOBbIE Xm\imqecxne
CBOICTBA U — CBOIICTBa
KHCJIOT KapOOHOBBIX KHUCIOT
Crpoenue
MOJIEKYI.
DyHKINOHAIBH
as Tpymnra.

N3omepus u
HOMEHKJIATypa.
CaoiicTBa
KapOOHOBBIX

KapOOHMITBHBIX
COCIUHCHUH,
YMETh
00BACHATH
CBOMCTBa
aJbIETUIO0B U
KETOHOB Ha
OCHOBE
aHalIM3a
cocTaBa U
CTPOCHUS
MOJIEKYJI,
YMCHHE
MIPOTHO3UPOBA
Tb
XUMHYECKHE
CBOMCTBaA
BEIIIECTB,
OOBICHSATH
YCIIOBHS
MPOTEKAHUS
peakuuii,

yCTaHABIIMBATh
3aBHCUMOCTD
MEXITY
CBOMCTBaAMH
BCIIECTB,
cnocobamMu ux
MOJTyYICHUS U
MIPUMEHEHUS.
VYmenue
MIPOBOJIHTb,
HaOIIOOaTh U

y4yeOHOe
COTPYJAHHYECTBO
COBMECTHYIO
JIeSITEIIBHOCTD c
YUUTEIEM
CBEPCTHUKAMHY;
paboTtatb
WHJIUBHUIyaIbHO U
B rpynmne,
@opMHUPOBAHUE U
pa3BuTHe
9KOJIOTMYECKOTO
MBIIIICHHUS],
YMEHUE MPUMEHSATh
ero B
[M03HABATEJIbHOM,
KOMMYHHUKaTUBHOU
, COLIMATIbHOU
MPaKTUKE "
npodeccuoHanbHO
71 OpHUEHTALUH.

Hab6mronats u
OITMCHIBATh
XUMHUYECKUH
JKCIEPUMEHT c
IMOMOIIBIO POJTHOTO
s3pIKa U SI3BIKA

XHUMHU.




KHCJIOT.
[Ipumenenue.
Kparkue
CBECHMUS O
HENpeIeNbHbIX
KapOOHOBBIX
KHCII0Tax
3/22 IpakTnyec V33 Hccnenosartb AIIXP
Kas padora
Ne 3.
[IpaBuna Thb.
«CBoiicTBa CBOMCTBA
KapOOHOBBIX KapOOHOBBIX
KHCIIOT» KHCIIOT,
00yCIIOBJICHHBIC
HaJIMYMEeM MOHA
BOJIOpOJIa U YMETb MPOCIIEKUBATh
KapOOKCHIIbHOM TECHETUYECKYIO CBSI3b
TPYTIIBL MEXly KapOOHOBBIMU
4 | I'enetnuecka YOWU | I'enernueckas KHCIIOTaMU U APYTUMHU
(23 | 4 cBA3D C3 CBS3b KJ1accaMu
) | xapOOHOBBIX KapOOHOBBIX OpraHUYeCKUX
KHCJIOT C KHUCJIOT C COeIMHEeHU I
IPYTUMH ApyrUMHU
KJIaccaMu KIIACCAMEL
OpraHuteCcKn OpraHUYECKHX
X 5 COeTMHEHU
COCANHCHUN. Pemenue 3a1au

Ha ompe/elIeHue
MacCOBOH JOJIN
BBIXOJIa
MPOIYKTa OT
TEOPETUYECKHU
BO3MOYKHOTO.

OIUCBIBATE
XUMHYECKUN
SKCIIEPUMEHT

KoMMyHMKaTHBH
ple YY /I - YMmenue
OpPraHHU30BBIBATH
yueOHOe
COTPYJIHUYECTBO
COBMECTHYIO
JIESITEIIbHOCTD c
y4HuTeIeM u
CBEPCTHUKAMH;

paboTathb
WHIMBUTYTBHO
uB

rpymme

Tema 8. Kupsbl. YrieBoasl - 4 yaca.




1 | Croxubie YUH | CnoxHble ONPEACIISThH Yyenuk IHo3naBatenbuble | DopMUpOBaH
(24 | >pupsr. 3 3¢upsl, IIPUHAJICIKHOCTD HAYYNTCS YVY] - cmeicnioBoe | HC OCHOB
) | XKupsr XKupsr. BCILECTB K OIPENENSTh ureHue,  ymenue | dKOJIOTHICCK

Haxoxnenue B PasIIMHHbIM K1accam MPUHAJJICKHOC | ONPEAEIIAT OH KYJILTYPEL,
OpPraHUYECKUX COOTBETCTBY
pHUpoJIe. Th MOHATHS,CO3AABATD | | 1o
CaoiicTBa. opranmyeckor | 0000IEeHus, COBPEMEHHOM
[Tpumenenue. 0 COEUHEHHs | YCTaHaBIUBATh y YPOBHIO
XuMus B K KJ1accy aHaJIOr UM, HKOJIOTMYECK
MTOBCEIHEBHOM KapOOHOBBIX KJ1acCupUIUpoBaTs | Oro
HKU3HH. KHUCJIOT, CaMOCTOSITENILHO MBIIICHHA.
Moromue u 3¢upoB u BBIOMpATh
YUCTSALINE JKUPOB. OCHOBaHUs u
CpencTBa. KpUTEpUU TUIs
KJaccu(uKanuu
2 | Yruesogsl. YHUH | I'moko3a. 3HaTh CTPYKTYpHBIE dopMHUpOBaH
(25 | I'mokos3a. 3 Crpoenue (hOpMYJIBI TITFOKO3BI W€  OCHOB
) | Omurocaxap MOJIEKYJIBI. 1 QPYKTO3HIL. 9KOJIOTUYECK
WJIBL. CsoiicTBa OU KYJBTYPBI,
Caxapo3za TJIOKO3bL. COOTBETCTBY
[IpumeHenue. FOILEH
Caxapo3sa. COBPEMEHHOM
CsoiicTBa, y YPOBHIO
MIPUMEHEHUE 9KOJIOTUYECK
oro
MBIIICHHS.
Kpaxman u YUH | Kpaxman u Kouieknum. 'VMeHnue CraBuTh u
LCJITI0JIO03a — O3HakomIieHHEe [POBOJIUTD, opmymmpoBath
MPCACTABUTCTIN | ¢ oGpasnamu HaOII01aTh U st ce0s  HOBBIC
Egiﬁ;ﬁi?g IIPUPOJHBIX U OIIMCEIBATH 3amaun B yuebe,
Peaxiy HCKYCCTBEHHBIX O MITICCKI yMeHHe
BOJIOKOH. COOTHOCUTH  CBOH
MTOJIMKOHICHCAI] DKCTICPUMEHT 0
nu. Ousndeckue ACHUCTBI ¢
e Ip— TUTAHUPYEMBIMU
CBOICTBRA. pe3yabTaTaMy,
Haxoxnenue B OCYIIECTBIISATh

pUpPOJIE.




[Ipumenenue.

KOHTPOJIb  CBOEH

AunerarHoe NESITEIBHOCTH B
BOJIOKHO. nporecce
IpakTHyec V33 | Unentudukanu | AIIXP 3HaTh CraButh u | ®opMupOBaAH
Kas pa6oTa ST OPraHUICCKUX KayeCTBEHHbBIC bopmyrpoBaTh HE U OCHOB
No 4. COCIIMHECHU I peakiuu Ha s cebs  HOBble | PKOJIOTHUYECK
Hpasuna Th. OpraHHHCCKHIC sagaun B yuebe, | OH KYJIBTYPBL,
«Pemenme COCIMHEHUS yMCHHE COOTBETCTBY
IKCIICPUMCH COOTHOCHTb  CBOU Z(E)I;I;ZIMGHHOM
TaJbHBIX JeHCTBUS c
3a/1a4 Ha IIaHUPYEMBIMU Yy YPOBHIO
e pesynbTaTamu, ?)I;gﬂomquK
EZCHOSHaBaH OCYIUCCTRILATE _ | MbiIEHUS.
KOHTPOJb  CBOCH
OpraHUYECKU

X BCIICCTB»

JCATCIIbHOCTH.




Pasnen 4. A3oTocoaep:xaniue opranudeckue coequHenus (4 yaca)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI -2 yaca.

AMUHBI.
Crpoenue u
CBOICTBA.
AHUINH —
MpEeACTaBUTE
JIb
apoMaruyec
KHUX aMHHOB

YUH

AMMUHBI.
Crpoenue
MOJIEKY!I.
AMuHoOrpynma.
duznyeckue u
XAMUYECKHE
CBOMCTBA.
AHnnuH.
CBoiicTBa,
MpUMEHEHUE.
AneratHoe
BOJIOKHO

(29

AMWHOKHCT
OTHI.
N3omepus,
HOMEHKJIATy
pa.
CsoiicTBa n
MIPUMEHEHHE

Hsomepus u
HOMEHKJIATypa.
CsoiicTBa.
AMHHOKHUCIIOTHI
Kak amgorep.
OpraHUYECKHE
COEIMHEHMUS.
IIpumeHenue

JlokazarenbcTBO
HaJTY ST
(YHKIIMOHATIBH
BIX IPYII B
pacTBOpax
AMHHOKHCIIOT.

OnpeneasTs
MIPUHA]IC)KHOCTh
BCIIECTB K
pa3IMYHBIM Kjlaccam
OpraHUYECKUX
COCTUHEHUN

3HaThb
¢buznueckue u
XUMUYECKHE
CBOMCTBA
aMHHOKHCIIOT

Yuenuk
HAYYHTCS:
ONpEeIEATh
MIPUHAJIC)KHOC
Tb
OpraHUYEeCKOT
0 COCAUHCHHUS
K KJ1accy
a30TCcoIepKalll
X
OpraHUYECKUX
BCIICCTB,
YMETh
OOBSICHATL HX
CBOMCTBAa  Ha
OCHOBE
aHaau3a
cocTaBa 5
CTPOEHHUS
MOJIEKYJI.

. YMeHue
MIPOBOJIUTH,
HAOIIOHaTh U
OITHCHIBATD
XUMHYECKUH
IKCIIEPUMEHT.,

Ilo3naBaTebHbBIE
YV]I — cMbIcioBOE
YTCHHE,  yMCHHE
OTIPECTISATh
TTOHSATHS,
CO3/1aBaTh
000011IeHNs, ycTaHa
BJIMBATh aHAJIOTHH,
KJIACCU(UUPOBATH,
CaMOCTOSITIIEHO
BBIOMpATh
OCHOBaHUs u
KpUTEpHUU TUTS
KIaccupuKanuu
HYKJICHHOBBIX
KHCIIOT..
PeryasituBHbie
yvia -
CaMOCTOSITETTEHO
OTIpEETATh  IeTH
CBOETO OOyYeHHH,
CTaBUTH u
dbopMynupoBaTh
st ce0s  HOBBIC
3amaun B yueOe.

VYmMmeHnue

JIMYHOCTHBI €
pe3yJbTaThl,
bopmupyeMBbI
npu
U3Yy4YEHUU
pazzaena:
¢dbopmupoBaH ue
OCHOB
9KOJIOTHYECK O
KYJbTYPBI,
COOTBETCTBY
10)11 (S
COBPEMEHHOM Y
YPOBHIO.

(&

Tema 10. Beaku -2 yaca




benkun — KY | benku — 3HaTh BaXHEHIITHE Y4yenuk MetanpeamerHslie | GopMHUPOBaAH ue
MPUPOHBIE MIPUPOIHBIE BellecTBa OeNKy; HAY4YUTCH: pe3yJbTaThl, OCHOB
TOMMEpEL. MOUMEpBL. XUMHECKHE (bopMHpyeMbIE TIPU | SKOJIOIMYECK O
CBOMCTBA OCHOBHBIX M3Y4YEHUU pazfena: | KyJabTypbl
Cocras, Cocras, Yy pasi YABTYPEL,
KJIaCCOB ITo3HaBaTe/ILHbIE COOTBETCTBY
CTPYKTypa CTPYKTypa o
PYKTYPa, PYELYPa, OpraHUICCKHX VY] - cMbiciioBoe | FOIIEH
CBOMCTBa CBOMCTBA. i
; v c%ez[HHeHHH, yrenme,  ymenue | COBPEMEHHOM y
CJIKOB CIICXH B HACHATH BH
0ubHC ONpeEsATh YPOBHIO
MOJIy4EeHUU U 3aBUCUMOCTh HKOJIOTHYECK OT0
o MOHSATHSA, .
CHHTE3€ OEJIKOB. CBOMCTB BEILIECTB OT MBIILICHUS;
UX COCTaBa U co311aBathp pa3BUTHE ONbITA
XuMus u YUH | Xumusa u OGpasist 606
CTPOEHHS; OOOOILICHHUA, 9KOJIOTUYECK U
3J10pOBbE 3 310POBBE. JIEKapCTBEHHBIX
yMeTb yCTaHABIIMBATh OpHUEHTHPOBA
YeIOBeKa. JlekapcTaa, HperapaTos U -
HCITOJIE30BAaTh aHAJIOTHH, HHOM
BUTaMHUHOB. .
hepmeHTsI, 6 d MPaKTUYECKO U
OGpastsl pUOOpETEHHBIE KJIacCU(UIIUPOBATH
BUTAMUHBI, NEeSTEILHOCT U
CpEeLICTB 3HaHUS U YMEHUS B , CaMOCTOSITEIIbHO
FOPMOHIBL, MPaKTUYECKON BBIOMpATh B
TUTHUEHBI U
MHHepaJIbHbIE KU3HECHHBIX
KOCMETHKEL JeSATETLHOCTH 1 OCHOBaHUS | cpryanusx;
BOJIBI. . .
a IIOBCCAHCEBHOU KpUTCpUn L | OCO3HAHHBIN
[Tpobnemsl,
KU3HU KJ1acCU(UKALINH,
CBSI3aHHBIE C
OLICHUBATH U yCTaHABIIMBATh
HPUMCHCHHEM KOpPPEKTHPOBATH IpUYNHHO-
JlekapcTBEHHBIX
p CBO€E IIOBEJCHUE B CIIeICTBCHHbIC
MpenaparoB
CBA3M SI3bIKA U
SI3bIKa XUMHUH
Pa3znen S. BoicokomoliekyJisipHble coeinHeHus (44aca)
Tema 11. CunTeTH4eckue nojuMepsl - 4uyaca
ITonstue o YUH ITonsarud o O6pa3sib 3HATh XUMHYECKUE Yyenuk ITo3HaBaTebLHBIE
BBEICOKOMOJIE 3 BBLICOKOMOJIEKYJI JIacTMacc, CBOMCTBA OCHOBHBIX | HAYYHMTCS: Yy -
KYJISPHBIX SIPHBIX CHHTCTHHICCKUX | KJIACCOB YMCHHUE CaMOCTOSITEIILHO
Kay4yKOB TAaHUYECKUX MPOTHO3UPOBA
COCIMHECHHUS COCTMHECHUSX. yayKo op ccKl POTHO3HPO BBIOMPATh
u COCTMHCHMUIA; Th
X. Crpoenue OCHOBaHUS u
CUHTETUYECKUX | YMeETh XUMUYECKHE
Ilnactmacest MOJICKY L. BOJIOKOH HUCIIOJIB30BATh CBOICTBA KpHTCpHH AT
Y BOJIOKHA. [HonusTusne. MPHUOOpPETEHHBIC BEILECTB, KJIacCU(UKALINH,
[Honunponumnex. 3HAHUS U YMCHUS B | OOBSICHATH yCTaHABIIMBATh




CuHTETHYECKHUE MPAKTUYECKOMN YCIIOBUSA MPUYHUHHO-
BOJIOKHA. NeSATEeIbHOCTH; MPOTEKAHUS CJICZICTBEHHBIE
Hrorosas VK | Ypok kouTpous, OLICHUBATH CBOU peakuumii, CBs3H, yMEHUE
KOHTPOJIbHA OLICHKH 1 ydeOHbIC } YCTaHABIIMBATh | CO31aBAaTh,
aNe?2 KOPPEKITHH JIOCTUKEHUH, ;ELB;(’ICHMOCTB IIPUMEHSTH u
SHAHMI COOTHOCHUTH CBoﬁiiBaMn peoOpa3oBLIBATh
MPUIIOKEHHBIE 3HaKU U CUMBOJIBI,
y4YaIuxcst BEIIICCTB,
YCHIIHS C cnocobanu x| MOACIH H CXEMBL
MOJTyYEHHBIMHU _ | nonyuenns  n JUIs peleHus
pe3yJIbTaTaMu CBOCH | rpyvenenus. Y4eOHBIX u
NEeSATEIbHOCTH VMeHHe MMO3HABATEIHHBIX
COBEPIIEHCTBOBATDL | [IPOBOJUTH, 3ajad.
HaOmonate u | PeryasituBHble
OIIUCKHIBATh VYV - VYwmenue
XUMHYECKUN dopMyanpoBats
OKCHCPUMEHT. | 19 ceOs  HOBBIE
XapakTepus3oB
aTh COCTaB U
OCHOBHBIE
HarpaBJICHUs
HCIIOJIb30BaHU
S TIOJTUMEPOB B
MIPOMBILIIIEHHO
CTH.
O600mmenue KY
3HaHUM MO
Kypcy
OpraHUYECKO
W XUMHUH.
Oprannueck KY
ast XuMusi,
YEJIOBEK U

npupoja




KAJIEHIAAPHO-TEMATHYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY IIPEMETY «XUMMSI», 11 KJIACC,
(yueonuk I'. E. Pynizutuca u @. I'. @eabamana n «Xumus.11 kiracey)

No Temaypoxka | Ko | T | Coze Hcnoan3oBa HeseBas [Inanupyemslie pe3ynbTaThl
I- | UM | px)aH HHe YCTaHOBKA
\ BO | II | wue o0opynoBaH
I ya- us Touxkn
I o1y pocra I[IpeaMeTHbIE MeranpeaMeTHbIE JIM4HOCTHBIE
B |Pp
0
K
a
Tema 1. BaskHeiilnne XuMHYeCKHE NOHATHS U 3aKOHBI -4 4
1 | Atom. 1 |K Atom. 3HATH BeinyckHUK ITo3HaBaTebHBIE YyBcTBO
XUMHUYECKUI Y | H3zorom. OCHOBHBIC HayyuTcesd nonumars | YYJA - YMenuwue | TOPAOCTH 3a
5JIEMEHT. Xumugec TCOpHH XNMHH, (pu3MUECKUil CMBICI | ONPEIEISTH POCCHHUCKYIO
. NPOBOINTDH HayKy, BKJIa
N3oTomsl. KHH poBOA .. | Ilepponnyeckoro MIOHATUS,CO3/1aBATh YEY A
a CaMOCTOSITENIbHBIH 6506 PYCCKHX YUEHBIX
00001eHus
pOCTBIE U DJIEMEHT, OHCK XIMUe- 3aKOHA juit , B pa3BUTHE
i M. TaHABJIMBATh .
CIIOYKHBIE IpOCTOE CKOii JA.HW. Menaeneesa u | yCTaHaBIUBaA XUMUH;
BCIIIECTBa BCIICCTBO, I/IH(i)opMa]_[I/H/I; Ha €ro OCHOBC | aHAJIOI'uM, (I)OpMI/IpOBaHI/Ie
OKCH/JIbI, OOBSACHATH KJIACCU(UIIUPOBATh, | OTBETCTBEHHOI'O
TUJIPOKCH 3aBUCHMOCTD CaMOCTOSTENBHO OTHOLICHUSA K
st CBOJCTB BBIOMpATh OcHOBaHus | Y ICHHIO,
(ocHoBan XUMUYECKUX W KpUTepuH s | o OPHOCTHH
CIIOCOOHOCTH
us u JJIEMEHTOB U KJ1accuuKaluu, OBy HAIONIHXCS K
KHCJIOTBI), 00pa3oBaHHBIX WMHU | yCTaHABIUBATh CaMOPA3BUTHIO 1
COJIH BELIECTB oT TIPUINHHO- camMo00pazoBaHH
2 | Macchl BelecTs, 1 | K | BeuiectBo | Becnl 3IIEKTPOHHOTO CJIEeICTBEHHBIE CBSA3U. | FO HA OCHOBC
3aKOH y |. Xumunyec JIeKTp | YCTAHABIMBATL | ¢rpoeHMS aTOMOB. MOTHUBALIMH K
COXpaHEHUs U Kas OHHbIE HpocTenmune 00yYEeHHIO U TIO
peBpalICHUA peakuus popmybl 3HAHUIO
SHEPTUH TIPU BCIECTB 110
XUMHUYECKHX MaccoBbIM
peaKkuusx AOIIM

9JICMCHTOB.




3 | 3akon K 3akoH Becnl
[IOCTOSIHCTBA VY | HOCTOSHC | 3JIEKTPOHHBI
) | cocraBa BEIECTB. TBa ¢
BemecTea cocTaBa,
XUMH-
MOJIEKYJISIPHOTO U
qyeckas
HEMOJIEKYJISIPHOT bopmya,
0 CTPOCHHA pacu€Thl
o
dbopmyna
M
4 | BxogHoii K | Bruasien
KOHTPOJIb
v
Tema 2. Ilepuoanyeckuii 3aK0H M EPHOAMYECKAS CHCTeMa XUMHYecKHX 3JeMeHTOB /I. . MenaeneeBa Ha OCHOBE y4eHHs O CTPOCHUH
aToMoOB -3 4
1/ | llepuonnueckuii K | I3ullC, | Jlemoncrpan | Haxonuth BbinyckHuK IMo3naBaTe/ibHBIEC dhopmupoBaHue
4 3aKOH U Y | CTpyKTypa Hm: HE00XO0IUMYIO HAy4YHuTCH Yya -VMenne | OCHOB
[Tepuoanueckas [CX5. [ICXD UM | undopmanuio B JKOJIOTHICCKOU




2/5

cucremMa
XUMHYECKUX

anemenToB .M.
Menpeneesa.

3aKOHOMEPHOCTH
B U3MCHEHUHU

CBOWCTB
XUMHYECKUX
3JIEMEHTOB

[Ipuunna
epuoany
HOCTH B
H3MCHCHU
M CBOICTB
XHM.
9JIEMEHTO
B.
ITepuoast
Y TPYIIIIBIL.
I3 u
CTpPOCHHUE
aTroma.
CoBpemen
HOE
IIOHSTHE O
XUMHYECK
oM
DJIEMEHTE.
CoBpemeHn
Has
dbopmynup
oBka I13.
[Ipnumnna
Mepuoany
HOCTH B
H3MCHCHU
M CBOICTB
XUMHYECK
nX
DJIEMEHTO
B.

HUCTOYHUKAX
pa3HOro THUIIA;

nepeBoNTH
uHpopmaruio u3
OTHOM 3HAKOBOU
CHCTEMBI B
Ipyryro (u3
TaOJIMIIBI B TEKCT).

00BSICHATH
3aKOHBI
JIMAJICKTUKHU Ha
npuMepe Ha
KOHKPETHBIX
npumepax [1C;
3HATH OCHOBHOM
3aKOH XUMHH -
MIEPUOANYECKU I
3aKOH;
XapakKkTepu3oBaTt
b DJIEMEHTHI
MaJibIX IEPUOI0B
o uX
MIOJIOKEHUIO B
IIC;
¢popmympoBarhb
CBOHU
MHPOBO33PEHUYECK
W€ B3IJISIbI;

BeinyckHuK
MOJIYYHT
BO3MO’KHOCTh
HAYYHUThCH:
WJUTFOCTPUPOBATH HA
IpuMepax
CTAHOBJICHUE "
3BOJIIOLIUIO
OpPraHUYeCKOM
XMMUU KaK HAyKd Ha
pa3IMYHBIX
HUCTOPUYECKUX

9Tallax €€ Pa3BUTUA,

HCIIOJIB30BaTh
MCETO/bI HAay4HOT'O
IIO3HAHUA npu
BBIINIOJTHCHHUH

MIPOEKTOB U y4eOHO-
MCCIIEIOBATEIBCKIX
3aj1a4 10 U3yUEHHIO

CBOICTB, CIIOCOOOB

OTIPECIISATh OHSTHSI,
CO3/1aBaTh
000011IeHHS,
yCTaHaBJIUBATh
aHaJIOTHH,
KJIaCCU(UIIUPOBATH,
CaMOCTOSITENIEHO
BbIOMpATh OCHOBaHUS
U KpUTepuUu Ui
KJaccu(puKanum,
yCTaHABJIMBAThH
PHUYUHHO-
CJIEJICTBEHHBIE CBS3H
Perynstususie YY /]|
- YMeHue
CaMOCTOSITENILHO
OTIPEeIIATh LENH
CBOET0 00y4YeHwus,
CTaBUTH U
dbopmyupoBaTh AJIA
ce0s1 HOBBIC 33/1a41 B
yuebe

KomMmyHukaTnBHbIC
YVJ]- Ymenue
OpraHU30BBIBATH
yuebHoe

KYJbTYPBI,

COOTBETCTBYIOII]

en

COBPEMEHHOMY

YPOBHIO

9KOJOTHYCCKOIO

MBIIJICHUA,

Pa3BUTHC OIIbITA
9KOJIOTHYCCKHU
OPHUCHTHPOBAHH

on

pedIIeKCUBHOOIT

€HOYHOU "

IIPAaKTUYECKON
NS TeIbHOCTH B

JKU3HEHHBIX
CUTYaIUX;
OCO3HAHHBIN
BBIOOp U
MMOCTPOEHUE
aJbHEeUIIeH

HHAWBHUIYAJIbHO

U TPacKTOPUH

oOpa3zoBaHUs Ha

Oazse

OPHUCHTHUPOBKHU B

MUpE
npodeccuit u

npodeccuoHanb

HBIX

[IPEATIOYTEHU .




3-/6 | Ctpoenue AtomHbIE | JleMOHCTpal [CPAaBHMBATH
AJIEKTPOHHBIX opOuTanu. Uu: DIIEMEHTHI MaJIbIX U
060/10YEK ATOMOB Onekrpon | IICXD UM, ©onbmmx
XUMHAYECKUX Hai Tabyuipr  (ICPUONOB;
3IICMEHTOR Kirac- «DJIEKTPOHHBI

cuduiann € 000J10UKH
s DJIEMEH-
TOB. aTOMOBY
4/7 | BajneHTHOCT®. CrerieHb YmeThb
Basnenrtusie OKHCIICHH [pacIChIBATh
BO3MOYKHOCTH U U DIIEKTPOHHYIO
pa3Mepsl aTOMOB BAJICHTHBI KOH(UTypamuo
XHUMHYECKUX e
JJIEMEHTOB BO3MOKHO
CTH
XUMHYECK
ux
DIIEMEHTO
B’
BO30OYXIe
HHOE
COCTOSIHUE
aroma.

MOJTyYEHUs
pacro3HaBaHUs

BCIICCTB

COTPYAHUYECTBO U
COBMECTHYIO
JeSATEIbHOCTh C
YUHUTEJIEM U
CBEpPCTHUKAMU;
pabortatb
WHUBUTyaJIbHO U B
rpyIine
ITo3naBaTenbHBIE
YV -YmMmenue
OTPENIEIATh TOHATHS,
C03/1aBaTh
00001IICHHS,
yCTaHaBIUBATh
aHaJIOTUH,
KIIaCCU(UIIUPOBATH,
CaMOCTOSITEIIbHO
BBIOUpATh OCHOBaHUS
U KpUTEepUU  JUIs
KJIacCU(pUKaluy,
yCTaHaBIUBATh
MPUYUHHO-
CJIEICTBEHHBIC CBSI3U

Tema 3. CTpoeHue BemecTBa - 4 4




1/8

Xumudaeckas
cBs13b. MonHas n
KOBaJIEHTHAs
XHUMHAYECKHE
cBs3u. Tumel
KPUCTAJUTHYECKUX
pEIIEeTOK.

Xumuaec
Kas
CBSA3b.
Buanl
XHUMHYEC
KoM
CBSI3H.

Kpucramimyec
KHE PELIEeTKU

3HaTL NOHATUS
«XUMHYECKas
CBSI3b)» BHJIbI
CBS3CH, TUIIBI
KPUCTAJUTUYECKUX
PEIIETOK, TEOPHIO
XHUMHYICCKOMN
CBSI3H;

BorinyckHuK
HAYYHTCS IOHUMATD
(bu3nueckuil  CMbICI
IIepuonnueckoro
3aKOHA
JAN.
Meupeneesa u
Ha  €ro

OCHOBE
0OBSICHATH
3aBHCUMOCTh
CBOWCTB
XUMHYECKHUX
AJIEMEHTOB

u
00pa3oBaHHBI
X UMH
BEIIIECTB OT
AIEKTPOHHOTO
CTPOCHHUSI
aTOMOB.

Ilo3HaBaTeJILHBIE
YV :CMBICIIOBOE
YTEHUE yMEHHe
ONpEeNIETsATh
ITOHSTHS,CO31aBaTh
000011IeHMS,
VYcranaBiuBaTh
aHaJIOTHH.
OCYIIECTBIISTh
KOHTpPOJIb CBOEH
IEeITEIbHOCTH B
npoiiecce
JOCTHOKEHHUS
pe3yibTaTa.
KoMMyHuKaTUBHBIE
YVA - VYMmenue
OpraHU30BbIBATH
yuebHoe
COTPYAHUYECTBO
COBMECTHYIO
JIeITEeIIEHOCTD c




2/9 Mertannuueckas u Bonopon |- monesnu JIeSITeIbHOCTH.
BOZIOPOHAs Hat kpucrammmyec | TPUMEHATH
cBsi3u Turbt CBA3b, €€ | gux pemerok | TOTYICHHBIC
KPUCTAJUTMYECKUX PoJIb B SHAHWA i

dbopmupo peueHuss  3amad
PCLICTOK. BaHUH Pa3IU4IHOTO
CTPYKTYP YPOBHS
Oouomnoau
MEpOB.
Bonopon
Hasl CBSI3b
BOJIOPOJH
ast CBSA3b
U €€ polib
3/10 [TprunnbI H3otommu yMeTh
MHOT000pa3Hs A UCIIOJIB30BaTh
BEIIIECTB AJ10Tpo MpUOOpPETEHHBIE
THHA. 3HaHUS U YMEHUS
H3omepu N
B MPAKTHYECKOM
A JCSATCIbHOCTH.
I'omosor
ust
4/11 HucnepcHbie 30w, O06pasib yMeTh
CUCTEMBL. reu, HCII0Ib30BaTh
TOHSTHE MprUOOpETEHHBIE

3HAHUA U YMEHHUS
B IIPAKTUYECKOMN
JESTEBHOCTH.

yUUTEIEM u
CBEPCTHUKAMH,
pabortatb
WHIWBUIYAIBHO U B
rpyrre.




Oo6o06menue N [[lonsarue o
3HAHUU IO TeMaM C3 | aucnepcH
« OcHOBHBIE on
3aKOHBI XUMUU. cﬂu;g;;ec.
I13 TIC JIVM, s dpasa
Crpoenue i
BEI[ECTBAY. JAHCIepcu
OHHas
cpena.
Kiaccud
UKaIHs
JHCIIEPCH
BIX
CHCTEM.
Tema 4. Xumnueckue peakuum - 7 4
1 CymHocTs 1 VYV | Knaccud | Jemoncrpan | OObACHATH Ilo3naBaTeabHbIE JInunocrHbie
(13) K1accu(puKanu N | uxanus usi: 3aBUCUMOCTD YV — cMBICTIOBOE pe3yJabTaThl,
S XUMHUYECKUX H3 | XUMHHeC Pasinunbie | cpoiicrs pemects YTEHHUE, yMeHUE (bopmupyembre
peakiui e THIIBL OT UX COCTaBa fpH - M3YHCHIH
PeaRINN | xyvygeckux CTpOCHHS:; OTIPE/IeSTh MOHTH, | Do ACTa:
5 peaKIuid, co3 ’ CO37aBaTE dbopmMupoBaHue
HEOpraHu AaBaTh OCHOB
geckoiim | BAACOONBITBL | coyiocTo9TenbHO 000OIIEHNSA,YCTAHABT | 510 oM IecKoi
opraHuye 1o aITOPUTMEI 1BaTh aHAJIOTHN, | KyJIbTYPEL,
CKOM OPraHWYeCKO | o3HABATENLHOIM KJIaCCU(UUPOBATD, COOTBETCTBYIOII
XHMHUH IO i XUMUH NESTeIbHOCTH IS CaMOCTOSITIIHO eil
pasyiH peleHns 3aa4 BBIOMpATh OCHOBaHus | COBPEMCHHOMY
BIM YPOBHIO
TIpU3HAKa TBOPHECKOTO 1 mo RpHTepHH - AUB L onormueckoro
M. IIOMUCKOBOI'O KnaccHQuKaruu, MBILLUICHHUS;
OcobeHH XapaKTepa; ycTaHasINBATh PasBHTHE OIBITA
OCTH ¢opmyaupoBaTh TIpHHHHHO= 9KOJIOTHYECKU

CJIICACTBECHHBIC CBA3U,




peakuuii
B
opraHuye
CKOM
XHMUH.
Peakiun
MIPUCOEIN
HEHMUS,
MOJIUMED
HA3allHH,
3aMelleH
us U
HU30MEpH3
aryy B
opraHuye
CKOM
XAMHUHA

(14)

Ckopoctb
XUMHYECKHX
peaKuui.
®daxTopsl,
BIIMAIOIINE HA
CKOPOCTb
XUMHYECKHX
peakuuii

XUMH4YeC
Kas
KUHETHKA

I'omoren
Has "
rerepore
HHAast
cpena.
OHeprus
aKTHBaIHA
H.
Kunernu

demoHcTpan
usa:J1IO Ne 1

- BIIMSHUE Ha
CKOPOCTH
XHUMHUYECKOM
peaKkIuu:
KOHIICHTpAIH
W
MMOBEPXHOCTHU
COTIPUKOCHOB
e-HusA
pearupyto-

MTOJTYYE€HHBIX
pe3yIbTaTOB;
OIl€eHUBATH
O00BEKTUBHO CBOU
yueOHbIe
JTOCTHIKCHHS;
NPUMEHATH
MOJTy4EHHBIE
3HAHUS IS
perieHus 3a1a4y
pa3IUYHOTO
YPOBHS;
onpeaefTh
XapaKkTep cpeibl B
BOJHBIX
pacTBopax
HEOPTaHUYECKUX
BEIIIECTB;
HCNO0Jb30BATH
MIPUOOpPETEHHBIE
3HAHUS U YMCHHUS
B IIPAKTUYECKOMI
JESTENIbHOCTH U
IOBCEHEBHOU
KU3HU IS
00BSICHEHUS
SIBJICHUH,
MTPOUCXOIATINX B

YMEHHE  CO3/aBaTbh,
IPUMEHSTH U
peoOpa3oBLIBATH
3HAKM W CHMBOJIBI,
MOJIENI ¥ CXEMBI JUIs
peleHus y4eOHbIX U
II03HABATEJIbHBIX
3agad.  PackpbIBaTh
OHMOJIOTHYECKYIO
poib AMUHOB,
aMHHOKUCIIOT,
OeIKOoB,
HYKJIEHHOBBIX
KHUCIIOT..
PeryasituBubie YY/{
- YMeHue
CaMOCTOSITENILHO
OTIpeNeNTh e
CBOETO o0y4eHwus,
CTaBUTh u
dbopmynupoBaTh IS
ce0st HOBbIE 3a/1a4Ml B

yuebe, yMEHHe
COOTHOCHUTH CBOM
e CTBUA C
TJIAHUPYEMBIMU
pe3yabpTaTaMu,
OCYIIECTBIISTh

OpUEHTHUPOBAHH
on
MPaKTUYECKOU
JeSATEILHOCTH B
KU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBII
BBIOOp U
MOCTPOCHUE
JaJbHEUIIeH
WHAUBHUIYaIbHO
U TpaeKTOpUH
oOpa3zoBaHus Ha
Oaze
OpPUEHTUPOBKH B
mupe npodeccuii
U
npodeccruoHanb
HBIX
IIPEATIOYTEHUN.




ecKoe
ypaBHEHU
e
peaxiuu.
Karanmus,
KaTajau3a
Top,
HHIHOUTO

P

X
BEIIECTB;

TEeMIIEPaTypPbl

KaTaau3aropa

(15)

XUMHUYECKOe
paBHOBECHE.
[Ipunnun Jle
IMarense.
IIpon3BoacTBo
CEepHOM
KHCJIOTEI
KOHTaKTHBIM
crmocobom

Xumuuec
Koe
paBHOBEC
ue,
obpatum
blE U
HeoOpaTH
Mble
peakuuu,
yCIIOBUS,
BITUSTFOLIN
€ Ha cMe-
LICHHE
XUMHYEC
KOro
paBHOBEC
usi
(mpuHIAT
Je-

»

IIpUPOJE, OBITY U
Ha MIPOU3BOJCTBE
BbIOMpaATh
KpUTEPHHU IS
CpaBHCHHSI,
COIIOCTABIICHMS,
OIICHKH U
KJIacCHU(PUKALTHH
00BEKTOB;
JaBaTh
onpeeeHusl,
MIPUBOJIUTH
JIOKA3aTeIbCTBA;
HCKATh HYXHYIO
HUH(pOPMAIIHIO 110
3aJIJaHHOH TeMe B
HCTOYHHKAX
Pa3IMYHOTO THIIA;
OCYIIECTBJISATH
camo- u
B3aHMOITPOBEPKY;
COBEPLICHCTBOBA
Th HaBBIKU
MIPOBEICHUS
XUMHYECKOTO
IKCIIEPUMEHTA, C
cOOIroIeHNEM

KOHTpPOJIb CBOEH

JCSITeIIbHOCTH
npoiiecce
JOCTHOKCHUS
pe3yJbTaTa.

B

KomMMyHukaTuBHbBIE
YV - VYwmenue

OpraHU30BBIBATH
yaeOHOe
COTPYJIHUYECTBO U
COBMECTHYIO
JESITENIBHOCTD C
YUUTEJIEM U
CBEPCTHUKAMU;
paboTtaTth
WHIVBUAYAJIbHO U B
rpynme,
dopMupoBaHue U
pa3BuTHE
9KOJIOTMYECKOT0
MBILLUICHUSI, yMEHHE
IPUMEHSTD €r0 B
II03HABATENIbHOM,
KOMMYHHMKaTUBHOH,
COLIMAJIbHOU
IIPAKTHKE U
npodecCuoHaATBHOM




IITatense
)
KOHCTaH-
Ta
paBHOBEC
ust
Kunsanmi
CIIOoM,
MIPUHITATT
MPOTHBOT
OKa,
MIPUHITATT
TEMI000
MeHa

npasui Th.

(16)

ONEeKTPOIUTHY
ecKast
JMCCOLMALIUS.
CuinbHbIE U
crabble
AIIEKTPOJIUTEHI.
Bonopoansrit
MoKa3aTelb
(pH) pactBopa

OnexTpon
HUTHYECKA
i
JIACCoIMa
LML
CuIibHbBIE
U cl1a0bie
AIEKTPOIT
WTEL.
Bonopon
HBIN
1oKasare
1s (pH).
Peaxmnn
HOHHOI0
oOMeHa

Tabnuua
pacTBOpUMOC
TH.

3HATh CHOBHBIC
nonoxxeHus TOJ]

5-6
(17-
18)

I'mpponus
OpPraHUYECKUX

Cpena
BOIOHBIX

Ornpenenenue
Xapakrepa

3HAaTh OCHOBHEIE
HpI/IHHI/IHBI
TUIPOITH3A.

OpHCHTAIINH.
HaOmronare u
OITMCHIBATh
XHUMHAYECKHM
IKCIIEPUMEHT C
MIOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA
XHUMHH.

PeryasituBubie YY/{
- YMeHue
CaMOCTOSITEITLHO
OIPECTSITh 11t
CBOETO o0yueHus,
CTaBUTH u
dbopmynaupoBath s
ce0s1 HOBbIE 33aJauu B

yuebe, yMeHHe
COOTHOCHTH CBOU
JIEUCTBUS c
IUIAHUPYEMBIMHU
pe3ynbTaramu,
OCYIIECTBIISATh
KOHTpPOJIb CBOEH
JIeSATENbHOCTH B
nporecce
JOCTHKEHUS




u H3 | pactBOpO CpelsI C pe3yibTaTa.
HEOpPTraHU4EeCKU B: IOMOIIbIO
X BEILLECTB KHCIIas, YHHUBEPCATIEH
HEUTpaJlb oro
WHIUKaTOpa
Hasl,
[IEeJI0YHA
s
I'maponns
HEOpraHu
YECKUX U
opraHuye
CKHX
CcOoeIuHEH
HH.
7 O0600mIeHne 1 Y HpI/IMeHH PeryﬂﬂTHBHL]e \% y;[
(19) | cucremaTnzanu O | YV -VMeHne
s 3HAHUH T10 N | TOTy4CHH CaMOCTOSITEIILHO
bl€ IIPH
TeME C3 P ONpENENATh 1M
W3Yy4YEHUHU
«XUMHYECKHE CBOEro oOy4eHwus,
TEM, B
peaKkm» x071e CTaBUThH 5
BBITIOJIHE dbopMynupoBath Ui
HUA ce0s1 HOBBIE 3aJ]a4y B
TPEHUPOB
yue0e, yMEHUE
OYHBIX
3aaHmH COOTHOCHTD CBOH
IEUCTBUS C
IJIAaHUPYEMbBIMU
pe3yabTaTaMHu.
Tema 5. Metaasl - 7 94
1 \ ITonoxxenue \ 1 K | Meranmisl, \ Konmekmust: \ XapakTepu3oBaT ’ BbeInyckHUK \ ITo3naBaTeaLHLBIE \ pa3BUTHE OIbITA




(20) METaJUIOB B s-,p-,d- «MeTab.
TICXND I[ . 9JICMCHTHI,
Meunneneesna. MCTaJlIN4e

CKasi CBSI3b
OGiue ;
5 MeTaJIHye
BOWCTB
CBOMCTBa cKast
METAILIOB. KpHCTATH
qyeckas
pelierka
2 OO01mue Oo61ue o0pas3iibl
(21) CIOCO0BI CIOCO0BI CILIaBOB U
TIOJTyYeHUs nostydenus | M3ACTHAN
HUX;
METAJLJIOB. METAIIOB
CmiaBbl

b XUMHYECKHE
DJIEMEHTBHI
METAaJUIBI 110
noyioskenuto B I1C
U CTPOCHUIO
aTOMOB, XUMHUEC-
KH€E CBOMCTBa
METaJJIOB,
3aITMChIBATh
ypaBHEHUS peak-
LUU B
MOJICKYJISIPHOM U
OKHCIIUTENLHO-
BOCCTaHOBUTEIbH

HAYYHUTCS
BopinyckHuK

MOJIyYUT
BO3MOKHOCTH

HAY4YIUTbHCHA:

YV -

CaMOCTOSITEIILHO
BBIOMpPATh OCHOBAHUS
U KpUTepUU  JUIA
KJIaCCU(UKALINH,
yCTaHaBJIMBAaTh
[IPUYUHHO-
CIIEJCTBEHHBIE CBA3H,

YMEHHE  CO3/1aBarh,
MPUMEHSITh u
peoOpa3oBLIBATh

3HaKU M CHMBOJIBL,
MOJIETN U CXEMBI JJIS
pelieHns yueOHbIX U

9KOJIOTHYECKH
OPUEHTUPOBAHH
ot
MPAKTUYECKOU
JESITEIbHOCTH B
KU3HEHHBIX
CUTYaLUsX;
OCO3HAHHBIN
BBIOOD u
MOCTPOEHHUE
najpHEenImen
WHUBUTyJIbHO
W TpaeKTopuu
oOpa3zoBaHus Ha
Oaze
OPUEHTUPOBKH B




(22)

DNeKTpon3
pacTBOpOB U
pacriaBoB

H3

DneKTpoan
3
pacTBOpOB
u
pacIuiaBoB.
[IpakTuuec
KO€
pUMEHEH
ue
AIIEKTPOJIN
3a.
DneKTpoIn
3
pacTBOpOB
U
pacIiaBoB
AIIEKTPOIIU
TOB Ha
npuMepe
XJIopuja
HATpHSL.
OneKTpoaun
TUYECKOE
NOJTyYeHHe
TIOMUHUS

JdemoHcTpa
11717 §

AJIEKTPOIIH3
pactBopa
cynbara
(xmopupa)

MEcau

(23)

TlonsaTtue o
KOppO3HH

IHousarue o
KOppO3HH

OM BHJIE;
BJIAJIETh
HaBBIKAMH
OpraHHu3aIH 1
ydacTue B
KOJIJICKTUBHOM
JEeITEIbHOCTH,
CaMOOIICHKA;
3HATH 00IIHeE
CITOCOOBI
MTOJTYICHHUS
METAaJIJIOB;
NMPOBOIUTH
CaMOCTOSITEJILHBIN
ITOUCK
XUMHUYECKOU
uHpOpMaINU C
HCIIOJIB30BaHUEM
Pa3IMYHBIX
HCTOYHHUKOB
(Hay4HO-
MOMYJISIPHBIX
U3IaHUM,
KOMITBIOTEPHBIX
0a3 JaHHBIX);
BBLIIIOJIHATH
TpeOoBaHuS,
MIpeIbsBIsIEMbIC

MO03HABATEIbHBIX
3ajad.

PeryasituBubie YY/{
- YMeHue
dbopmynaupoBaTh A
ceOs1 HOBbIE 33aJauu B

yueobe, yYMCHHE
COOTHOCHUTH CBOH
EUCTBUS C
TUTAHUPYEMBIMU
pe3yibTaramu,
OCYIIECTBIISITh
KOHTpPOJIb CBOEH
NEATEIIbHOCTH B
rpoiiecce
JIOCTHKEHUS
pe3yibTaTa.
KommyHukaTnBHbIE
YV - VYwmeHue
OpraHU30BHIBATH
yueOHOe
COTPYAHUYECTBO U
HabmonaTs u
OIINCBIBATh
XUMHUYECKUM
AKCIEPUMEHT c

IIOMOIIBIO poaHoro
sA3bIKa n SA3bIKa

MHpPE
npodeccuit

n

npodeccruonanb

HBIX

MPEAOYTEHUM.




METaJLIOB. METaJLIOB. 00BSICHATH
Crioco0bl CnocoObI HU3MCHCHHUE
3aIUTHI OT 3aIIUTHI OT CBOMCTB IPOCTHIX
BEIICCTB
KOppO3uun KOPpO3UH.
K METaJLIOB, a
ust
Oppo3 TaKKe UX
METaJUIOB COEIMHEHNI
Kak (okcuaos,
OKHUCIIUTEN THJIPOKCHJIOB,
LHO-BOC- TUAPHJIOB) B
CTAHOBHTE rpeienax oHOTO
. neproja u
JIbHBIH .
IJIaBHOM
Tporecce noarpynmnsi I1C,
5 O630p MeTtamisl - 06pa3HI)I XapakTepu3oBaThb
(24) | merannos [IaBHBIX | METAIIOB, XUMUYECKHE
IJIaBHBIX noarpymm, | 1X OKCHIOB, | cBoiicTBa
HEKOTOPBIX
noarpyn (A- COC/TMHEHN 5 P IIPOCTHIX BELIECTB
COJICH; METAIIIOB
TpyTm) o
- (TTIaBHBIX
[IEPHOJHUIECK MET. B
EPHUOANIECKO eTaIlIo roxrpym 1-3
1 CUCTEMBI (oxcuasl, rpyII), CBOHCTBA
XAMUYECKHUX OCHOBAHHS UX COCAMHECHUN
9JIEMEHTOB , COJIN), (okcuaoB,
amdoTepH THIPOKCHUIOB),
0CTh 3aIKMChIBATh
ypaBHEHHSI
AITFOMHHHS .
peakiuii B
nero MOJICKYJISIPHOM,
COCIMHCHU nonHom u OBP
i
6 | O630p Meramibl | - oGpasibl XapakTepusoBar
(25) | MeTaIoB MoOOYHBIX | MEIH, b QU3NICCKUE U
0GOYHBIX noarpymm, | KeIesa, XHUMHYECKHE
XpoMma, ux .
noarpynn (b- d- poMa, ux- CBOICTBa
COCTUHEHU I
rpy1m) SJIEMEHTHI | . METaJJIOB B
)
TIEPHOINICCKO CpaBHEHHH C

XHUMHU.

PeryasituBubie YY/|
- YmMenue
dbopmynaupoBath s
ce0s1 HOBbIE 3aJauu B

yuebe, yMEHUE
COOTHOCHUTH CBOU
NENUCTBUSA c
IUTAaHUPYEMBIMU
pe3yJsbTaTaMy,
OCYIIECTBIATh
KOHTpPOJIb CBOEH
JESTEIBHOCTH B
nporecce
ITOCTHXKEHUS
[pe3yJibTaTa.




U CUCTEMBI

MeTajjIaMu
XUMHYECKHX TTABHBIX
3JIEMEHTOB ToArpym,
(Mexp, IaHK, 3alMChIBaTh
xKees0) YpaBHEHHUS
peaKIui.
8 Oxkcuabl u Oxcunpt 1 | OGpasmsl 3HATD OCHOBHEIC
(26) | ruapokcUIBI THAPOKCHJL | METAIOB  icri0coGbI 10Ty YCHHS!
METaJIJIOB Bl 1 XUMUYECKHE
METAaJLIOB, CBOICTBa
ux
XUMHYECK
ui
Xapakxrep.
Tema 6. Hemerasisl - 94
1 | O630p cBoiicTB Hemeran | - oOpasisl CocraBiasiTh BeimyckHuK ITo3naBaTenbHbIC Pa3ButHe onbiTa
(27) HEMETAILJIOB. JIBI, HEMETAIIIOB. hopmytb Hay4YuTCH Yy — | DKOJIOTUYECKH
OKHCIUTENEHO XapaxkTep COEIMHEHU N BeimyckHuK CAMOCTOSTENLHO OpUEHTUPOBAaHH
) HCTHKA HEMETAJIJIOB Ha MOJIyYUT BHIGHPATH OCHOBAHKSA oif 5
BOCCTaHOBUTE HICMEHTO OCHOBC CTPOCHUA | 4301 0m0cTD U KpUTEpUU Ui TPpaKTHHECKON
o BH uX aToMoB u D0, JeATEeIILHOCTH B
BHBIE CBOMCTBA . KJ1acCU(UKaLINH,
MMPOCTBIX OIPECACIIATL BU HAYIUTbLCH: JKHU3HEHHBIX
THIIHYHBIX - XHUMUYECKOI yCTaHaBINBaTh CUTYaIHsX;
HEMCTAJLTIOB KOBAJICHT CBSI3H, TUII IIPUIUHHO- OCO3HaHHBII
Hasl CBS3b KPUCTAIUIMYECKOMN CIICACTBCHHBIC CBA3H, | gpiGop "
KpHUCTAJLI PEIIETKH. YMCHHE  CO3/aBaTh, | [[0CTPOCHHE
HYEeCKUe OPpUMCHATH U | majpbHEUIIen
peIIeTKH peoOpa3OBBIBATH HMHJIUBUIYAJIbHO
(aTromHas, 3HAKMW M CHMBOJBL, | i TPaeKTOpPHUH
MOJIEKYJISI MOJIEJIN M CXeMBbI JJIsl | 00pa3oBaHUs Ha
pHas, peuieHus yueOHbIX u | Oase
duznueck MI03HABATENbHBIX OpPUEHTUPOBKH B
ue u 3a7ad4. MHpE
XUMHYEC Peryastusnbie YY ]I | npodeccuit u




KHe
CBOMCTBaA
IPOCTBIX
BEILECTB
HEMeTasul
OB
2 Oxcuabl Oxkcuasl JdemoHcTpan
(28) | HemeramwnoB u HeMmeTaul | HH: XapaKTepHu30BaTh
KUCJIOPOCOMED OB: - OKHTAHAC  hyspyeckue u
JKalye coneobpa | VM cepI_’I B XUMHHCCKHC
KHUCJIOTBI -3YIOIIHE FHCHOPOHG’ CBOMCTRA,
Boziopoaisie " 3aIIUCHIBATH
ypaBHEHUSI
COEIMHEHUS HEecoJIe00 -
HEMETAJUIOB pasyorm peaKumit
e B MOJIEKYJISIPHOM,
COEIMHEH MOHHOM U
s OKHCIIUTEIbHO-
BOCCTAHOBUTEIbH
oM BUJIE.

- Ymenue
(bopMyIIUpOBATh JIS
ccOs1 HOBBIC 3a/1aYU B
yuebe, yMEHHUE
COOTHOCHUTH CBOM
JIEUCTBUS C
IJIAHUPYEMbBIMU
pe3yJbTaTamu,
OCYIIECTBIISITh
KOHTPOJb CBOEH
NEeATETbHOCTH B
rporiecce
JTOCTHKECHHUS.
pesyibTaTa.
KoMMmyHukaTuBHBIE
YV - VYwmenue
OpraHU30BbIBATH
yuebHoe
COTPYHHUYECTBO u
Ha6mnronate

1 OTTHCHIBATh
XAMUYECKUAMN
AKCIIEPUMEHT c
MOMOILIBIO  POAHOTO
SI3bIKa 1 SI3bIKA
XUMUHU

npodeccruoHnanb
HBIX
MPEAOYTEHUMN.




3 |[[IpakTHyecka V3 | Unentud | Ilpaktuuecka
(29) | s pabora Ne 1 3 | HKanusa g pabora Ne 1. BrinmyckHuk Ilo3HaBaTe/JbLHLIE Pa3Butue onvita
Perienue oprannue | OGopymoBaHu HAY4YUTCS yyia — | PKOJIIOTHYEeCKU
SKCIIEPUMEHTAI CKHUX cH Boiryckauk CaMOCTOSTEIBHO OpUCHTHPOBAHH
COeTMHEH MTOJIyYUT ou
BpHBIX 34144 10 N A MaTepHaJIbl y BbIOUPATH OCHOBAHUS .
Ui, ISt BO3MOYKHOCTh MIPAKTUYECKOU
HEOPraHUYECKO . n  KpUTCpuu U1
MIPOBEICH IPaKTHIECKO HAYYUTHCS: KaccHbHKATER JEeSITEIbHOCTH B
1 XUMUH. ue a6 ’ KU3HEHHBIX
[IpaBuna Th Ka4EeCTBE I/IH pabOThL ycTaHaslnBath CUTYaIMsX;
HHBIX HCTpyKimh IIPAIHHHO- OCO3HAHHBII
peaKIuit. Tb. CIICZICTBCHHBIC CBSI3H, | BRiGop i
YMCHUEC co3gaBarh, IMOCTPOCHUE
4 | IlpakTHYecKa V3 | Unentud | Ipakruuecka [IPUMCHATD 1 | nanpHEHIen
(30) a paﬁoTa No 2. 3 HKaIus q pa60Ta No 2. HpeO6p8.30BBIBaTL WHJUBUIyaJIbHO
IIpaBuna Tbh. opranude | OGopymoBaHU 3HAKM U CHUMBOJIBL, | i TpaeKTOPUH
Pemenue CKHUX - MOJIEJIA U CXeMBbI JJid | 00pa3oBaHMS Ha
CIIeHHs yYeOHBIX M | 0aze
JKCIIEPUMEHTAI COCTMHEH | \ratepparpr p y
BbHBIX 3a71a4 110 uit, MO3HaBaTCIbHBIX OPHUEHTUPOBKHU B
TUIS
- MpoOBeACH 3aJad4. Mupe
OpraHUYEeCKOn .
P e IIPAKTUYECKO npodpeccuit  u
XuMHuH Ka4yecTBe 1 paboThL. npodeccronans
HHBIX VHCTpyKIHH HBIX
peakinu TE [PEANOYTEHUIA
Ha WOHBI. )
5 IMpakTuyecka V3 | CgoiictBa | IIpakTHyecka MCMOJIb30BATH KoMmyHuKaTHBHBIE
s1 pa6ora Ne 3. s pabota Ne 3. [mpuoOpeTeHHbIe YV  -YmeHue
IIpaBuna Tbh. O6opyoBaHM BHAHUA U YMEHHS B OpraHH30BBIBATE
(31) | MMonyuenwue, 3 KHCTIOT, en MPaKTUIECKON yaeGHOe
cobupanue U acdeThl NEATETIBHOCTH U
p P MaTeprabl HoBCeTHEB O COTPYAHUYECTBO u
pacro3HaBaHUe 1o IS N HaGmoats
rasos YPAaBHCHHU | [paKTUYECKO Y OTIMCHIBATh
10, i paboTHI. XUMHYECKUMN
MOJIyYEHU PKCIIEPUMEHT c




€ ra3os,
CHOCO0bI
cobupanu

S U UX
UICHTH ]

UKaIus

HNucTpykuun
Thb.

(32)

I'enernueckas
CBSI3b
HEOPTraHUYECKU
XU
OpPraHUYECKUX
BEIIECTB

XuMudec
KHe
CBOMCTBaA
OCHOBHEI
X KJIaCCOB
HEOpraHu
YECKUX
COeIUHEH
5051
Krnaccud
HAKaIAs U
HOMEHKIT
aTypa
opraHuye
CKHUX
COeqUHEH
5051

(33)

Hrorosas
KOHTPOJIbHAS
padora Ne 2

BrisaBien
ne YY]I,
CTENEeHU
1704
YCBOCHHUS
)
MOJIyYEHH
BIX MIPU
HU3y4YECHUU

CnpaBouHbIe
Ta0JIULIBI

3HaTh
TE€HETUYECKYIO

CBA3b
HCOPraHUYCCKUX
U OpraHUu4YCCKUX
BCIICCTB.

[MOMOILIBIO
POJIHOTO SI3bIKA
n
SI3bIKA XUMHUU




JTaHHBIX
TEM : «
MeTaminl
»,
«Hewmera
JIIBI»

(34)

briToBas
XUMHUUYECKAS
IPaMOTHOCTh

Xumus B
IMOBCEIHE
BHOM
JKU3HU.
Moromue
u
YUCTSIIN
e
Cpe/cTBa.

BHUJICO(DUITEM
«XUMUA
BOKPYT Hac»




		2023-10-20T15:24:18+0900
	111




