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1. TIACMIOPT PABOYEN IIPOI'PAMMBI YYEBHOWM JIUCITUTIIMHbI

1.1. Ob6aacTh NnpUMEeHEHHs NIPOrPaMMbI

IIporpamMma 06111e06pa3oBaTebHON yueOHOH NUCIMILIMHBI « XUMHS TpeIHA3HAueHa JUL
M3ydeHus xumuu B npodeccnonanbHbIX 00pasoBaTenpHbIX opranusanusx CIIO, peanusyromux
00pa3oBaTeBHYIO IPOrPaMMY CPEIHEro 00mIero oOpa3oBaHMs B IPENETaX OCBOCHHS OCHOBHOM
npodeccuoHabHON 00pa30BaTEIBHON PO PAMMBI CITIO (OIIOIT CIIO) na 6a3ze OCHOBHOIO
obmero  o0pazoBaHMs [PH  -[OJrOTOBKE  KBATH(GHIMPOBAHHBIX  pabOyYMX,  CIIyXKAIlHX,
CIEIHAINCTOR ‘cpe/Hero 3seHa. Ilporpamma paspaborana Ha ocHoBe TpeGoBanuit ®I'OC
cpeanero o0uero o6pa3oBaHus, MPEABIBIAEMBIX K CTPYKTYypE, COICPXKAHUIO M pe3ylbTaram
ocsoenus yueOHOM IUCIMIUIHHEL « XUMUS», B COOTBETCTBUH ¢ PEKOMEHIAIMSIMY 110 OpraHUu3aluu
TOTyYEHHUs cpeHero obiero oopa3oBaHus B Ipeesax OCBOECHHs 00pa3oBaTelbHBIX MPOrpaMM
cpeHero npodeccuoHaTbHOro 06pa3oBaHus Ha 6a3e OCHOBHOIO 00MIEro 00pa3oBaHus C y4eTOM
TpeboBanuii (enepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M IIOJTy4aeMOH
npodeccud  MIKM  CHEUHATLHOCTH CPEIHEro mpodecCHOHANBHOro oOpa3oBaHHs (IHCHEMO
JlenapramenTa rocyJAapCTBEHHON MOJMTHKA B cepe MOArOTOBKHM pabouMX KajpoB H JI10
Muno6puayku Poccun ot 17.03.2015 No06-259).

1.2.  Mecro JUCHMILIMHBI B CTPYKTYpe  OCHOBHOH  mpodeccHoHAIbHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbl.

VyeOuas JUCHMIUIMHA «XUMHS» SABJISETCS Y4eOHBIM MPEIMETOM IO BHIOOpY W3
obs3arenpHoil  mpeameTHol obmactu  «EcrectBennsie Haykm» ®I'OC  cpemnero oOrmero
oOpa3oBaHus. . '

B npoecCHOHANBHBIX o0pa3oBaTeIbHBIX OpraHu3alusx, peaTu3yoImx
00pa3oBaTeIBHYIO POrpaMMy COEIHETo obmero obpasoBanust B mpenenax ocsoexus OITOIT
CIIO na 6ase ocHOBHOro oOmEro OOpa3oBaHHs, y4eOHBIM HpeaMeT «XUMHUs» H3ydaeTcs B
o61eo6paszosarensnoM mwiksie yaeororo OIIOIT CIIO Ha 6a3e 0CHOBHOTO 00uiero 00pa3oBaHusi
nosydenneM cpennero odmero obpasosanus ([IIIKPC, IIICC3). B y4ye6npix mmanax [MTTKPC,
[IIICC3 mecto yyeGHOro mpeavera «XHMHS» — B COCTaBe 001I€00pa3oBaTEIbHBIX y4eOHBIX
peIMeToB 110 BHIGOpY, (OPMHPYEMBIX M3 OOs3aTeNbHBIX NpeaMeTHBIX obnactedi ®I'OC
cpeasero  obmero obpaszosamms, mis  npodeccmit  CIIO wm  cnenmanbroctedt  CIIO
COOTBETCTBYIOIIETO MPOdGMIIs MPOPhecCHOHATLHOTO 00pa30BaHusl.

1.3. Henn u 3aga4uu AUCHUIIIAHBI

Coiepsxanye nporpamMmmMbl « XMMHEsD HaIPaBIeHO Ha JTOCTH)KEHHE CIIEIYIOIIUX MeJIei:

o (opmuposanre y o0yJarONMXcs YMEHHS OLIEHUBATH 3HAYUMOCTh XMMHYECKOTO 3HAHUS VIS
KaKJI0T0 YeJIOBEKa;

e (opmuposanue y 0O0yYarOIIMXCs ILEJIOCTHOIO IPEJICTAaBIEHUS O MHpPE W pPOJIM XHMHUH B
CO3JaHMU COBPEMEHHQI €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHUS OOBACHSATH, OOBEKTHI
¥ IIPOLECCHl OKPYIKAKOIIEH | JICHCTBUTEIHOCTH: TPUPOJHOM, CONMAIBHOU, KYyJIbTYPHOH,
TEXHHYECKOU Cpe/ibl, UCIIOIB3Y I JUISI 3TOT0 XMMHYECKHUE 3HAHHUS,

e passuTHE y OOYYAIOUIWXCS VMEHUI pa3inuuaTh (akThl M OUEHKH, CPaBHHBAThH -OLCHOYHBIC
BBIBOJIBI, BHJIETH HMX CBf3b C KPUTEPUSIMH OIEHOK M CBSI3b KPHTEPHEB C OINpPE/CTICHHOH
cucTeMoil enHocTei, GopMyIHpoBaTh U 00OCHOBBIBATH COOCTBEHHYIO ITO3HIIHIO;

e npuobpereHre OOYYAIOUMIMMUCS OIBITA PA3HOOOpAa3HOM JIESATCIBHOCTH, IO3HAHHMA M
CaMOIIO3HaHUs; KIIFOYEBBIX HABBIKOB, MMEIOIMIUX YHUBEPCAJIBHOE 3HAYCHHE JUIS Pa3IM4HBIX
BUJIOB JIEATENLHOCTY (HABBIKOB PEIICHHs MpoOJIeM, IPUHATHS PEIICHMH, MOUCKa, aHallu3a U
o6paborky  uHGOpMaMK,  KOMMYHMKATHBHBIX  HaBBIKOB,  HAaBBIKOB  HM3MEpEHHI,
CoTpyIHHYECTRA, 5E3011aCHOr0 0OOpAIEHHUS ¢ BEIIECTBAMH B ITOBCEHEBHOM JKHU3HH).

1.4. Pe3yibTaThl 0CBOEHUS Y4eOHOH JUCIMIIIMHBI

Ocpoenue cojepxanus ydeOHOM JUCHUILTMHBL «XUMHS», O0ECIEUMBAET JIOCTHIKCHHE
CTY/ICHTaMH CIIE/IyIOIIUX Pe3yJIbTaTOB:

JIMYHOCTHBIX



. 4yBCTBO TOPJIOCTH M YBaKEHHS K UCTOPUM U JOCTHKEHHSM OTEYECTBEHHON XMMHYECKOH
HAYKH; XMMHYECKH IDAMOTHOE TOBEJEHHE B IPOMECCHOHATBHON JEATENbHOCTH U B OBITY IpH
00pallieH|H ¢ XMMHYECKIMH BEIECTBAMHU, MaTEPHAIaMM M TIPOIIECCAMHU;
. FOTOBHOCTH K IPOJIOJIKEHMIO 00pa30BaHus M IOBBIICHHS KBaIM(pHKALUK B H36paHH0H
npohecCHOHATBHON IEATETFHOCTH U OOBEKTHBHOE OCO3HAHHME POJIM XMMHYECKHX KOMIICTCHIUH B
3TOM; _
. YMEHHE WCII0JIb30BaTh JOCTHKEHUSI COBPEMEHHOM XHMHYECKOW HAyKH M XUMUYECKHX
TEXHOJIOTHIT JUISI TOBBIIIEHHsS COOCTBEHHOIO HHTEJUIEKTYaJIbHOTO PpAa3BUTHS B BBIOpaHHOM
npoeCcCHOHATBHOM e TETbHOCTH;

MeTanpeIMeTHbIX

* HCHOJIB30BAHME pA3IMYHBIX BHJOB II03HABATEIBHOH JEATENBHOCTH M OCHOBHBIX
MHTEUIEKTYAIBHBIX  ONeparii (MOCTAHOBKH 3aJaud, (OPMYJIMPOBAHHUS THIIOTE3, aHAIU3a H
CHHTe3a, cpaBHeHH s, 0000IICH S, CHCTEMATH3AIMH, BBISBIECHUS IPAIMHHO-CIIC/ICTBEHHBIX CBS3EH,
MOMCKA aHaI0roB, (hOPMYIHPOBAI Ms BEIBOJIOB) ISl PEIICHUS IIOCTABIEHHON 3a/1a4d, IPUMEHCHHE
OCHOBHBIX METOJI0B 1103HaHus (HaOJIr0ICH s, HAYYHOTO SKCIIEPUMEHTA) JUIs U3YyYEHHUS pa3THIHbIX
CTOPOH XMMHYECKUX OOBEKTOB M IPOIECCOB, € KOTOPBIMH BO3HHMKAET HEOOXOIUMOCTB
CTAJIKUBAThCS B IPOdecCHOHATBHOU chepe;

e WCHOJIB30BAHME DA3JMUYHBIX HCTOYHHKOB [UIs TOJIYCHHs XHMHUYECKOH HH(poOpMaluy,
YMEHHE OLEHHUTH €€ JOCTOBEPHOCTD ISl JOCTHKEHHUS XOPOLIMX PE3yIbTaToB npOQ)eCCHOHaanOH
chepe;

npeIMeTHbIX

* ()OPMHUPOBAHHOCTEL MPEJICTABICHUN O MECTe XMMHM B COBPEMEHHOM Hay4YHOW KapTHHE MHPA; -
NOHMMAHWE DOJM XUMHH B (DOPMHPOBAHMU Kpyro3opa M (QyHKIHMOHAIBHOH TIPaMOTHOCTH
yesjoBeKa JIJIs pellieH sl MPAaKTHYeCKUX 3a/1a4;

e pajicHUe OCHOBOIMOJArafolMMHA XHMHYECKAMH IOHSATHSMH, TEOPHMSMH, 3aKOHAMH H
3aKOHOMEPHOCTAMU; YBEPEHHOE MOJIb30BAHHE XUMHYECKOH TEPMUHOJIOTHEH ¥ CHMBOJIMKOM;

e BJIaJICHIE OCHOBHBIMY METOAMH HAYYHOTO TIO3HAHUS, UCIIOJIb3YEMBIMHU B XMMUH

HaOJIIOIEHUEM, ONMCAHMEM, M3MEPEHHUEM, SKCIIEPUMEHTOM; yMEHHE 00pabaThiBaTh, OOBICHATH

pE3yIbTAThl TPOBEJICHHBIX ONBITOE U JEJaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATH

METO/IbI TO3HAHUS TTPH PEIICHUH 1IPAKTHYECKUX 33/1a4;

® ChOPMUPOBAHHOCTL YMEHHSI [aBaTh KOJMYECTBEHHbIE OLEHKM M IIPOM3BOJMTH PACYETHI IO
XUMHYECKUM (HopMyJiaM U YPaBHEHHSIM;

® BIIaJIeHue IPABUIAMHI TEXHHKH 0€30IIaCHOCTH IIPH HCTIONB30BAHMH XMMHUYECKUX BEIECTB;

®CchOpMUPOBAHHOCTh COOCTBEHHON MMO3HWIIMU IO OTHOLICHHIO K XHUMHYECKOM I/IH(bopMauIm
NOJIy4aeMO# U3 pa3HbIX UCTOYHUKOB.

1.5 PexomenyemMoe KOJHYECTBO YaCOB HA OCBOEHHE NMPOIrPAMMBbI M CIUILIHHbI:
MakCUMaIbHOH yueOHOM Harpy3ku oOydvaromerocs 196 yacos, B ToM 4uciie:
00si3aTeIbHOM ayInTOPHOI yueOHO# Harpy3ku oOydaromerocs 124 gaca;



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM ANCLHUILIAHBI

2.1. Temarunueckui MJIaH AMCUHIIIHHbI

Bux yueoHoii padoTnl Konauuecrs
0 4acoB
MaxcumaJibHasi yueOHas Harpy3Ka 196
O6sizareabHas ayIATOPHAs yueOHasi HArpy3Ka 124
B rom uncie:
npakTHYecKue u jaboparopHsle 3aHATHS - 20
KOHTPOJIbHBIC paboThl - 8
HammeHoBaHue pa3/esioB U TEM
Brenenue . 1
1. OBIIASI U HEOPT AHUYECF.ASl XUMUS 77
1.1. OcHOBHBIE NTOHATHS U 32 (0OHBI XUMHMH. 11
1.2. Tlepuoauueckuii 3akoH U [leproanyeckas cucreMa XUMUYECKUX 8
snemenToB J1.M. MeHneneeBa u CTpoOeHHE aroMa.
1.3. CtpoeHue BelecTBa. 13
1.4. Boza. PacTBOpBI. DIEKTPOIUTHYECKAS JUCCOIMAIIHS 11
1.5. Knaccuduxaiust HEOpraHHIeCKUX COSMHEHUH U UX CBOMCTBA 12
1.6. XumudecKkue peakiuu 7
1.7. MeTajuibl 1 HEMETAJUIBI - 15
2. OPTAHUYECKAA XUMI1A 46
2.1. OcHOBHBIE TTOHSITHS OPraHUYECKON XUMHHU ¥ TEOPHS CTPOCHHUS 5
OPraHMYeCKUX COCTUHCHUN
2.2. YriaeBoA0pO/Ibl U UX MPUPOIHBIE HCTOYHUKH 15
2.3. Kucmopoicoiepikaniye OpraHn4ecKie COeIMHEHUs 14
2.4. Azotconepxammue opranpyeckue coequHeHus. [lomumepsr 12
Ipome:xyrounas arrecranus B popme auddepeHuHpOBAHHOIO 3a9eTa 2
(1 cemecTp)
[lpemK3avMeHaHOHHBIE KOHCYIbTAHH 4
[ipomesxyTounas arrecranus B Jopme 7K3amena (2 cemecTp) 6
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3. YCJIOBUS PEAJIM3ATIMUA ITPOT'PAMMBI JIMCIHUIIJIMHBI

3.1. TpeboBanusi K MUHHMAJILHOMY MAaTEPHAIbHO-TEXHHYECKOMY 00ecreueHHIo

Ocpoenne nporpammbl  ydeOHOro mpeamera «XHMHsS» MpPEANONaracT HajlMuue B '
npoeccronanbHON 00pa30BaTeNbHOM OpraHU3alliy, PEeaTu3yIoIel 00pa3oBaTebHYI0 IPOrpaMMy
cpesrero obmero obpasosanus B npenenax ocsoerus OITIOIT CIIO na 6a3e OCHOBHOTO 00MIEro
o0pasosanus, KabuHeTa XUMHUK ¢ JabopaTopHuell U 1abOpaHTCKOW KOMHATOM, B KOTOPOM HMEETCS
BO3MOXKHOCTh o0ecreunTh cBOOOAHBIM AocTym B VHTepHET BO BpeMsl yuyeOHOrO 3aHSTHS U B
nepro/] BHEYUeOHOM JIeSTeNIpHOCTH 00yJaroIuXCs. :

[lomemenne  kaOuHera : JIOJDKHO — YAOBJIETBOPATH  Tpebopanusam  CaHHTapHO-
stueMuostorndecknx npasun v HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAIIEHO
TUIOBBLIM ~ O0OPYJIOBAHMEM, YKd3aHHBIM B  HACTOAIIMX TpeOOBaHWAX, B TOM  YHCIe
CHIEIMAM3UPOBAHHON  y4eOHOUW Me0enpl0o M CpeiCTBaMM OOy4eHHs, JOCTATOYHBIMH LI
BBINOJIHEHHs TPeOOBAHMHN K YPOBHIO IOJrOTOBKY 00y4Jaromuxcsl.

B kabupere JOJDKHO OBITH MYJIBTHMEIWIHOE O0OpYHOBaHME, IIOCPEACTBOM KOTOPOTO
yUacTHHKH 00pa30BATENBHOrO MPOLECCA MOTYT MPOCMAaTPUBATh BH3YalbHYIO HH(pOPMALHIO II0
XHMUH, CO3/1aBaTh MPE3CHTAllUHU, BUIEOMAaTEPHAIbI U T. II. )

B cocras yueGHO-METOJMYECKOTO M MaTepHAIbHO-TEXHHYECKOTO OCHAIIEHHs KaOuHeTa
XUMHH BXOJIST:

MHOTO(QYHKIMOHATIBHBIM KOMIUIEKC IIPETOAaBaTelis,

HaTypaibHble 00BEKTBI, MOJIEIH, IIPHOOPHI B HAOOPHI JUI MOCTAHOBKHU JIEMOHCTPAIHOHHOTO
¥ YUEHHYECKOTO KCIIEPHMEHTA;

rieyaTHble U SKPaHHO-3BYKOBBIE CpeAcTBa 00Y4YEHHUS;

Cpe/iCTBa HOBBIX HH(GOPMALIMOHHBIX TEXHOJIOTHH;

PEaKTHBEI; ‘ .

TiepevHy OCHOBHOMW M JIOTIOJH 1TeIbHOU yueOHOH nuTeparyphl;

BCIIOMOTaTeIbHOEe 000pyA01:aHHe U MHCTPYKIIHH;

OuOIHOTEUHBIH QOH.

B 6ubnuoreunsii GoHI BXOAAT yueOHHKM M ydeOHO-Meroxudeckue KoMmiuekTsl (YMK),
PEKOMEH/IOBAHHBIE ~ WJIM  JIONYIIEHHbIE  JUIS ~ MCIOJIB30BaHMS B HPO(ECCHOHATBHBIX
00pa30BaTeNLHBIX OPraHU3AMIX, PEATH3YIOMKX 00pa30oBaTeIbHYIO IIPOrPaMMy CPEIHETO OOIIEro

o6pasopamus B npesenax ocsoerus OIIOIT CIIO na 6a3e OCHOBHOIO 06IIEro 00pa3oBaHHsI.
bubiuoreunpiii  QoHx  MOKeT  OBITH  JOMOJHEH  XUMHYECKOH — SHIMKIOIEIHEH;
CIIPaBOYHUKAMM, KHUTAMHU ISl YTEHUS 110 XUMUH.

B nporecce 0cBoeHUs IIPOrpaMMbl Y4eOHOTo IpeaMeTa « XuMHUs» CTYACHTBI JOJDKHBI UMETh .
BO3MOKHOCTH JIOCTYNA K 2Je(TPOHHBIM Y4YeOHBIM MarepuagaMm I10 XHMHH, HMEIOUMMCS B
cBOOOIHOM JlocTyTie B ceTH MHTepHET (3JIEKTPOHHBIM KHHUIaM, IIPaKTHKYMaM, TeCTaM, MaTepraiaM
EI'D u np.).

3.2. UndopmannonHoe obecrneveHue 00y4eHus

IMepeuens yueOunix u3aanaii, UHTepHET-pecypcoB, 10NOJIHHTEIbHOM JIUTEPATYPhI
(pexomenayemas) :

OcHoBHas JuTeparypa:

1. Pymsutuc I'.E., ®enpaman @.1. Xumust, 11 knacc. ba3oBblit ypoBeHb: y4eOHUK IS
06111e00pa30BaT. OpPraHKU3aluit ¢ IPUIOKEHHEM Ha JNIEKTpoHHOM HocuTene (DVD). — M., 2014.

2. Pymsuruc I'.E., ®enpavan @.I. Xumus, 10 kinacc. ba3oBblil ypoBeHb: y4eOHHK 115
061me06pa3osar. OpraHu3anui ¢ NPUIOKEHHEM Ha dJeKTpoHHOM HocuTene (DVD). —M.; 2014.

HOHOHHHT@JIbHaﬂ Jreparypa.

3.Tabpuensin O. C., Ocrpoymos WM. I'., Ocrpoymosa E. E. u jap. Xumus s npodeccud u
CHeIHANbHOCTEH eCTeCTBeHHOHAYIHOTO MPOQUIIsL: YIeOHHK JUIS CTY. YUpeKIeHUH cpel. npod.
oOpazoBanus. — M., 2014.
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4. I'abpuensn O. C.. Octpoymos M. I'. Xumus juis npodeccuii ¥ CnenuaibHOCTeH CONMaIbHO-
DKOHOMHUYECKOTO 1 TYMAHHTApHOTO Npouiel: YIeOHHK JUIS CTYJ. YUpexXAeHuH cped. mpod.
obpazoBanust. — M., 2014.

5. l'a6puestsa O. C., Octpoymos U.T., Cnaaxos C. A., [lopodeesa H. M. ITpaktukym: yue0. nocobue
JUISE CTYJL. Vupeskaenuit cpest. mpod. odpazopanus. — M., 2014.

6. Epemun B.B., Ky3pmenko H.E. COopHMK 3a1a4 ¥ yIpaXHEHUH 110 xumun:l1IKkoabpHBIN KypC. -
M.: OO0 «M3narensckuii kiry6 «Onuke 21 Bex», 2003r.

JlasinpenogaBares

1. ®enepanphbii 3akon o1 29.11.2012 Ne 273-®3 «O6 obpazopanuu B Poccuiickoit Deneparumy.
Ipuka3 Munncrepeta obpasosanust u Haykd P® ot 17.05.2012 Ne 413 «O6 yTBepXIeHHH
(eepaibHOro  TOCYIApCTBEHHOT0 00pa30BaTeBHOr0 CTaHJapTa Cpe;Hero (IOJIHOro) oOIero
o0Opa3oBaHUsD. . :

2. Ilpuka3 MunucrepctBa o0pa3osanus W Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHHH
mamenenuit B Ilpukas Munucrepeisa obpazoanus u Hayku P® or 17.05.2012 Ne 413 “O6
YTBepK/IeHIH (heieparbHOTO TOCY (@PCTBEHHOrO 00pa30BaTeIbHOTO CTaHIApTa CPEHEFO (II0JIHOT0)
o0miero oOpazoBaHus ».

3. Tlucemo JlemapraMenTa TocyIapcTBEHHOM MOJIUTHKHA B cepe MOArOTOBKH paboyuX KaJpoB U
JIITO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «PexoMengamuu 10 OpraHu3alldy
ToJTydeHus cpejHero obmero o0pa3oBaHUs B IpeeNaX OCBOEHHs 00pa3soBaTelbHBIX TIPOrpaMm
cpejiHero mpodeccHoHanpHoOro 06pa3oBanus Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHHs C y4ETOM
TpeGoBanmii  (esepanibHBIX TOCYIApPCTBEHHBIX 00pa3oBaTeNbHBIX CTAHIAPTOB M IOJIy4aeMOi
npodeCcCuu Wi CIIENUATLHOCTH CPeHero MpohecCHOHATLHOIO 00pa3oBaAHMS.

4. Tabpuensin O. C., JIbicosa I'. I'. Xumusi: KHUra JUIsl IperiofiaBarels: yue0-MeTo/. mocodue. —
M., 2012.

5. Tabpuemnsin O. C. u ap. Xumus Ui npodeccuii ¥ CHenuaTbHOCTeH TEXHHIECKOro Mpoduiis
(3N1EKTPOHHOE TPUIIOKEHHE).

HaTepHeT — pecypchl

www.pvg. mk.ru (ommmmuazna «lTokopu BopoObeBbl TOpsD»).

www. hemi. wallst. ru (OGpa3zoBaTe/IbHBIA CalT IS IIKOJIBHUKOB « XUMUS» ).
www.alhimikov.net (O6pa3oBaTeIbHbIM CAUT IS IMKOJILHUKOB).

www.chem. msu.su (Dnexrponnas OuOIHOTEKA [T0 XUMUH).

www. enauki. ru (MHTepHeT-U31aHue i yuuresieil «k EcTeCTBeHHbIE HAYKU» ).
www. I september. ru (MerToauueckas rasera «IlepBoe ceHTIOPs»).

www. hvsh. ru (OkypHan «XuM#S B IIKOJIEY).

www. hij. ru OxypHan « XuM#S ¥ )KU3HBY ).

. www. chemistry-chemists. com (31€KTPOHHBIM XypHAI «XUMHKH U XHMHS»)
10. https://fipi.ru/

SO QoA S gl
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4. XAPAKTEPUCTUKA OCHOBHBIX BHJIOB VYYEBHOW JESATEJBHOCTHU
CTYJAEHTOB

Conep:xanne o0y4ennus | XapaKkTepHCTHKA OCHOBHBIX BHIOB JeSITE/IbHOCTH CTYJAEHTOB (Ha
ypoBHe y4eOHBIX JelicTBHIT)

Baxueitmue VMmenue aBaTh OINpeJefeHHe U ONEepUpOBaTh CIHEAYIOIIMMH XH-
XAMHYECKHe MOHSATHS | MHYECKUMH TIOHATHUAMM: BELIECTBO, XUMHUYCCKHH OJIEMEHT, aroM,
MOJICKYJIa, OTHOCHTEJIbHBIE aTOMHAs M MOJIEKYJIIpHas MacChbl, MOH,
AJUTOTPOT (11, H30TOTIBI, XUMUYECKasl CBA3b, JIIEKTPOOTPHIIATEILHOCTD,
BAJICHTIIOCTb, CTENEHDh OKHCIEHHUS, MOJTb, MOJISIPHAsl Macca, MOJIIPHBIN
00beM  ra3000pa3HbIX BEIIECTB, BELIECTBA MOJIEKYJISIDHOTO ¥
HEMOJIEKYJIIPHOTO CTPOEHMUS, PACTBOPDI, JJIEKTPOJIUT U HEDJICKTPOJIUT,
HIIEKTPOJINTHYECKAS JUCCOLUAIMS, OKHUCIMTEIb M BOCCTAaHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, TEIUTOBON 3P (MEKT peakiyu, CKOpOCTh
XUMUYECKOM peakiuu, KaTaau3, XUMHUECKOE PABHOBECHE, YITIEPOIHBIH
ckeser, QYHKIIMOHAIbHAS I'PYIIIIA, U30MEPUs, TOMOJIOTHSI.

OcHoBHBIC 32KOHbI @opmyIUpoBaHUE 3aKOHOB COXPAaHEHUSI MAcChl BELIECTB M IMOCTOSHCTBA
XHMHH |COCTuBA BEIIECTB.

VeTanoBka TMPUYMHHO-CIIECTBEHHON CBSA3HM MEKIY COJACPIKAHHEM ITHUX
3aKOHOB ¥ HAIIUCAHUEM XUMUYECKUX GOpMyJT M ypaBHEHHH. YCTaHOBKA
SBOMIOIMOHHON  CYIIHOCTH ~ MEHJEJIeeBCKOM M COBPEMEHHOU
hopmyupoBok neproanueckoro 3akona /l. 1. Menneneesa.
O0bsicHerre  (QU3NYECKOTO  CMBICA  CUMBOJMKHM  IEPHOMYECKOH
tabuuipl  xumudeckux  dnementos  JI. M. MenpmeneeBa (HOMepoB
51€MeH 'd, NEepHoJa, TPYINbl) ¥ YCTAHOBKA MPUYMHHO-CIIEJICTBEHHOM
CBA3M MEKIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSAMM H3MECHECHHS
CBOWMCTB 3JIeMEHTOB M OOpa30BaHHBIX MMM BELIECTB B IEPHOLAX W
Ipymnrax.

XapakTepucTHKa SJIEMEHTOB MajbIX M OOJBIIMX IIEPHOJIOB IO HX
nonoxenuio B [lepuoauueckoii cucreme JI. V1. Menieneepa.

OcHoBHBIC TEOPHH VeTaHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKHX BEIUECTB OT CTPOCHHUS
XHMHH aToOMOB 00pa3ylomUX UX XUMHYECKUX JIEMEHTOB.

XapakTepucTHKa BaKHEHINMX THUIIOB XHMHMYECKHX CBs3ed U
OTHOCHUTEIBLHOCTH 3TON THIIOJIOTHH.

OObscHeHUe 3aBUCUMOCTH CBOMCTB BEINECTB OT MX COCTaBa M CTPOCHHS
KPUCTAIUTAYECKUX PELIETOK.

DopMyIMpOBKAa OCHOBHBIX MOJOXKEHHH TEOPHU OJIEKTPOIMTHYECKOU
SIMCCOIMAIINM U XapaKTePUCTHKA B CBETE 3TOH TEOPHUHU CBOMCTB OCHOBHBIX
KJIACCOE 11e0PraHAYEeCKUX COEUHEHHIA.

@opMy TMPOBKA OCHOBHBIX ITOJOKEHUH TEOPHH XUMHYECKOTO CTPOCHUS
OPraHu'eCKUX COEJMHEHHH W XapaKTepUCTHKA B CBETE JTOW TEOpUH
CBOWCTB OCHOBHBIX KJIACCOB OPTaHMYECKHX COEIMHCHHUH




Basxkueiimue Beuecrsa
W MaTepHajibl

XapakTepucTHKa COCTaBa, CTPOEHMs, CBOWCTB, MOJYyUCHHUS U
npumenenus Bakueimux meranios (IA u II A rpynm, amomuHus,
$kesie3a, a B eCTeCTBEHHO-HayYHOM POQIIe U HEKOTOPHIX d-371€MEHTOB)
¥ MIX COE/IAHEHUIA.

Xapak1 2pyCTHKa COCTABA, CTPOEHHS, CBOMCTB, MOy YCHHs M TIPUMEHEHHS
paxxueiimmx Hemerawios (VIII A, VIIA, VIA rpynmn, a TaKXe a3oTau
dochopa, yriepoga W KPeMHHs, BOJOPOJA) H HX COCIUHCHHUM.
XapakTepucTUKa COCTaBa, CTPOCHMs, CBOMCTB, MOJYYCHHA W
NpUMEHEHUs, BAKHEHIIMX KJAacCOB  YIJIEBOJOPOJOB  (&JIKAHOB,
UKJIOA/KAHOB, AIKEHOB, AJIKMHOB, APEHOB) M MX HAKDOJIee 3HAUUMBIX B
HApOJIHOXO3SMCTBEHHOM IUIaHE NPEICTABUTENCH.

AHaNOTHYHAS XapaKTEPUCTHKA BAKHEHIIMX MNPEICTaBUTENCH IPYrHX
KT1aCCOB OPraHUYECKHX COSJMHEHMM: METaHOIa U ATAHOJIA, CIIOXKHBIX
5GUpPOB,  JKAPOB,  MBUL,  albAerujoB  (popmanabieruioB  u
aleTasbIernaa), KeToHoB (areToHa), KapOOHOBBIX KHCIOT (YKCYCHOH
KMCJIOTHI, JUT €CTECTBEHHO-HAYYHOTO MPOQUIIS TPeACTaBUTEIICH IPYTHUX
KJIACCOB  KMUCIIOT), MOHOCAXapuaoB  (IJIFOKO3bI),  JIMCAaXapuzioB
(caxapo3bl), MOJIMCAXapHIOB (KpaxMajla U LE/UIONO3bl), aHHIMHA,
AMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX M CHHTETHYECKHX BOJOKOH,
Kay4JyKOE, IJIacTMAacc.

XpMuuecKkuil si3bIK U
CHMBOJIMKA

Ucnonb3osanne B y4eOHOM ©  NPOECCHOHAIBHOM  [eSTebHOCTH
XUMHYECKUX TEPMHUHOB U CHMBOJIMKH.

HasBaHue H3ydeHHbIX BEIIECTB M0 TPUBUAIBHON HITH MEXKTYHAPOIHOM
HOMEHKJIAType M OTPAKEHHE COCTaBA THX COECMHEHUH C MOMOIIBIO
XUMHYECKUX GopMyI1.

OTpakeHre  XUMHYECKMX [POLECCOB €  TOMOWBIO  YpaBHEHHil
XUMHUYECKHUX PEaKIMH.

XuMuyecKue peaKuu

OOBSICHEHNE CYIMHOCTH XHMHYECKHX mpoieccoB. Kmaccupurarus
XUMHUYECKHX PEaKIMil 110 pa3MYHbIM NPH3HAKAM: YHCIY U COCTaBY
[IPOJYKTOB M peareHToB, TeIiosBoMy 3dexry, Hanpasienuto, pase,
HAJIVUMIO KAaTaln3aTopa, H3MEHEHHIO CTEIIEHEH OKHUCIICHHS 3JIEMEHTOB,
©0pa3yonuX BEUIECTBa. '
VeTaHoB (a IPU3HAKOB OOIIEro ¥ pa3IHnuyHOrO B THIIOJIOT WM PEaK i JUst
Heopra’iu4ecKOi 1 OpraHMYECKON XUMHUH.

Knaccupuimkanus BEMECTB U TPOLECCOB C TOYKU 3PEHHS OKHCICHHMS-
pocctanosienus. CocTaBleHHE YPaBHEHMH peakiuid ¢  TIOMOIIBIO
METOJIa 3JIeKTPOHHOro OanaHca.

OOBSICHEHHE 3aBUCHMOCTH CKOPOCTH XHMMHYECKOH peakuuu U
[10JI0KEHUS XUMAYECKOTO PABHOBECHSOT PA3IHIHBIX HaKTOPOB.

XHMHYeCKHI
HKCHEPUMEHT

BBINIOJIHEHHE XUMHYECKOTO SKCHEPUMEHTA B IIOJHOM COOTBETCTBHH C
npaBuiiaMu 0€30MacHOCTH.

HabGmonenue, Qukcaums u ONMCAHWE PE3YJILTATOB IPOBEAEHHOTO
IKCTIEPUMEHTA.

XHMHIYecKas
uH$popman s

[IpoBeieHye CaMOCTOSITENHHOrO TOMCKA XHMHYECKOH HH(pOpMalHH ¢
HCIIOJIL30BAHMEM — Pa3JIMYHbIX UCTOUHMKOB  (HAYYHO-TIOIMYJISIPHBIX
%3 1aH1ii, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoBHTepHeTa).
Vcronb3oBaHue KOMITBIOTEPHBIX TEXHOJIOTUH 11711 06paboTKH

¥ repes aui XUMHYeCKOH HHGOPMALMK U €€ MPEICTABICHNS B pa3InyHbIX
dopmax. '
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Pacuerst nmo

H ypABHEHHAM

VYeTaHOBKAa 3aBUCUMOCTH  MEXIY KAYeCTBEHHOW ¥ KOJUYECTBEHHOM

XHMHYeCKHM (PopMyJIaM|CTOPOHAMH XUMHYECKHX OOBEKTOB U IIPOIIECCOB.

Pemmenne pacyeTHRIX 3a/la4 10 XUHMHYCCKUM d)opmynaM W YpaBHEHHSM.

[MpopuniabHoe
npodeccHoHAIbLHO
3HAYHMOE CO/IepiKanne

OOBscHeHre XMMHYECKHX SBJIEHHH, MPOMCXO/SIIAX B MPUPOJE, ObITy U
Ha NPOU3BOJCTBE.

OrpeiesieHHe BO3MOKHOCTEH MPOTEKAHNUS XUMHUUYECKUX TIpEeBpaIleHUN B
pa3IMyHbX yCIOBHSX.

Cobmoiedne  NpaBWil — OKOJOTMYECKM IPAMOTHOrO  NOBEIACHHS B
OKpy:KaiolieH cpene. :

OlieHKa BIMSHUS XUMHUYECKOTO 3arpsi3HEHIs OKPYKAIOIICH Cpebl Ha
OprafHu3M 4eJ0BeKa M IpyTrie )KUBBIC OPraHHU3MBl.

Cobioziene  npaBuii  0e30macHOro  oOpauleHdss ¢ TOPIOYMMH U
TOKCUYHBIMH BEIIECTBAMH, J1a00OPaTOPHBIM 000pYI0BAHHUEM.
[10AroTOBKa PacTBOPOB 3aJaHHON KOHIEHTpanud B OBITYy M Ha Mpo-
W3BOJICTBE.

KpuTrueckas OleHKa JOCTOBEPHOCTH XMMHYECKOH HH(pOpMALUH,
[0CTYNAI0IIEH U3 Pa3HBIX HCTOYHUKOB.

5. KOHTPOJIb Y1 OIIEHKA PE3YJBTATOB OCBOEHUA JACHUIIINHBI

Kontpoir» wu

OLICHKA pe3yIbTaTOB OCBOCHUS JUCIHHUIIIMHBI OCyHICCTBJISICTCS

[pernojaBsarejieM B IIPOIECCe IPOBCACHHUA IIPaKTUYCCKUX 3aHATUU © KOHTPOJIBHBIX pa60T,
TECTUPOBAHMSA, & TAKKE BHIIIOJIHCHH O6yanOIIII/IMI/IC$I WHAWBHIYaAJIbHBIX 3aJIaHHM, ITPOCKTOB.

Pe3yabTaThl 00y4eHHsA
(ocBoeHHbIE YMEHHS, YCBOCHHbIE 3HAHMS)

®opMBbI B METOIbI KOHTPOJISI
OLIEHKH Pe3y/IbTaToB 00y4eHust

YMeTh: Texyuii KOHTPOJIB B. popMe:
e  BLIIOJIHSTH PACYETHBIC 33/1a4H; —  OTYeTHl JAbOPaTOPHBIX

e  IOJB30BAThCs J1A0OPATOPHOM MOCYI0H U 000PYI0BAHHEM; paboT;

o OIpeneNATH  XapakTep XMHMHUYECKOW CBSI3M; CTENEHb | — MPaKTHYeCKHe paboThl;
OKHCIICHUS; — KOHTpOJIbHAs paboTa;

e COCTaBJISITH YpPaBHCHUA XUMHUYCCKHUX peaKHHﬁ; —  CaMOCTOSTEIbLHBIE paGOTBI;
3Hath! —  TECTHPOBAHUS IO TEMAM

e (DOpMYIMPOBKHE OCHOBHBIX 3aKOHOB XHMMHU, JUCLUATLTHHBL

2
o  DOopMYIHPOBKY NEPUOUIECKOrO 3aKOHA, — ycTHBIH OIIPOC;

o BuIpl XUMHYECKOU CBSI3H,;
e Teoputo EKTPOJIUTHUECKOM TUC( OIIMALIUY;

—  joxiaja o pedepary Him

I . COOOIIEHHUIO;
o IlonokeHHe METAUIOB W HEM>TAUIOB B IEPHOIMYECCKON
BHOHA —  XWMHYECKHE JUKTAHTBI,
CHCTEME; N
—  wupdepeHPOBAHHBIN
e OCHOBHBIE IOJIOKEHHS TEOPUM XUMHYECKOTO CTPOCHHUS e
OpraHUYeCKUX BEIIECTB;
— DJK3aMeH.

e O6myro  dopmyy

aJIKaJUCHOB, apEHOB M JPYIHX OPraHHMYECKHX KHCIIOT H
coetMHEHUH; [ 'OMOJIOrnYeCKUM psi/i ¥ BBl H30OMEPHHU.

AJIKaHOB, AJIKCHOB, AJIKUHOB,
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6. TUCT U3MEHEHMWI, TOTTOJTHEHUI

Jara Homep
Kpatkoe OcHoBanusi s | [lognuce  nuua,
BHECEHMUS nucra/pazzena
i cojiepKaHue BHECEHMS KOTOpPO€  BHOCHT
W3MEHEHHH, pabouei .
HW3MEHEHHS HW3MEHEHUH W3MEHEHUsI

JIOTIOJTHEHUH nporpaMmmal
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