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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma kypca «PemieHue yCIIOXKHEHHBIX 3a7ad o xumum» g 11-x kimaccos
corJiacoBaHa ¢ TpeOOBaHUSAMHU TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA U COJCPKAHUEM
OCHOBHBIX IpOrpaMM Kypca XUMHUU HpOQMIbHON IIKOJbl. OHa OpPUEHTHPYET YUMUTEIS Ha
JaJIbHENIIIee COBEPIIEHCTBOBAHUE YK€ YCBOCHHBIX yYalllUMUCS 3HAHUN U YMEHUH MIPU pEeLICHUU
3az1a4.

Pemenue 3agau 3aHMMaeT B XUMUYECKOM 00pa30BaHUU BaKHOE MECTO, TaK KaK 3TO OJIUH
U3 TPUEMOB OOYYEHHs, MOCPEACTBOM KOTOpOro obecmeunBaercsi Ooyiee TryOOKOE M TOJHOE
YCBOEHHE Yy4eOHOTO MaTepuana no XuMuu. UToObl HAyIUTHCS XUMUH, H3y9eHUE TEOPETHIECKOTO
Marepuanga J0JKHO COYETAaTbCs C CHUCTEMATHYECKUM HCIOJIb30BAHMEM pEIIEHUs pa3IMyYHBbIX
3a1a4. B mIKonbHON mporpamMme CyIIECTBYET SMU30MYECKOE BKIIOYEHHE pacueTHBIX 337ad B
CTPYKTYpPY YpOKa, 4TO CHMKAeT IUIAKTHYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOXXET NPUBECTH K MOBEPXHOCTHBIM IPEJCTABICHUSAM Y y4aIIMXCS O XUMH3ME IPOIECCOB B
npupoje, TexHuke. CO3HATEIbHOE H3YYEHHE OCHOB XHMHHM HEMBICIUMO 0€3 TNOHUMaHUS
KOJIMYECTBEHHOM CTOPOHBI XMMHUUYECKUX MTPOLIECCOB.

Pemenue 3amau conericTByeT KOHKPETU3AMU U YIIPOUCHUIO 3HAHUI, PA3BUBAET HABBIKU
CaMOCTOSITEIBHON PabOThI, CIYKUT 3aKPETUICHUIO B TIAMSATH YYaIIUXCsl XHUMHYECKHX 3aKOHOB,
TEOpU W BaXHEHIIUX TOHATHH. BbIMOMHEHWE 3amad paclIUpseT KPYyro3op ydamuxcs,
MO3BOJISIET YCTAHABIMBATh CBSI3U MEXIY SBJICHUSIMHU, MEXKIYy MNPUYMHON U CIEICTBUEM,
pa3BHBaE€T YMEHHUE MBICIUTh JIOTUYECKH, BOCIHUTBHIBAET BOJIIO K MPEOJOJEHUIO TPYIHOCTEM.
YMeHue pemaTth 3aJaud, ABISAETCS OJHMM M3 IOKa3aTeled YpPOBHS Pa3BUTHS XMMHUYECKOTO
MBIILJICHUS Y9alIuXcs, TIyOuHbBl YCBOCHHSI MU y4€OHOTO MaTepHara.

JlaHHas nporpamma Kypca npeaHa3HadueHa Jyuis ydanuxcs 11-X KJaccoB U paccuuTaHa Ha
34 gaca (1 gac B HeZCIIO).

B mHem HCIIOJIB3YIOTCA O6HII/IG noaxoabl K METOAY PCIICHHA, KAK YCIOXHCHHBIX THUIIOB
3aaa4, TaK M 3aJa4 MIKOJBbHOI'0 KypcCa, NPHUMCHACTCA MCTOAHUKA MX PECIICHHA C TOYKH 3PCHUA
palluOHAJIBHOI'0 IMPHIIOKCHUA I/I,Z[eﬁ MaTCMAaTUKN H (1)I/ISI/IKI/I, B YaCTH CJIy4ac€B HCIIOJB3YCTCA
HECKOJIBKO CIIOCO00B pEUICHUA 3aaa4.

Hap;my C paCd€THBIMH 3aJadyaMu Ipcajararorca MW 3aJadyd Ha OIIPEACICHUC
Ka4eCTBEHHOIo cocCraBa BEIIECCTB, 4YTO Tpe6yeT OT YYCHHKOB HE TOJBKO TCOPETHUYCCKUX
HAaBBIKOB, HO U ITPAKTUYCCKUX.

PaGouas mporpamma 1o kypcy «Pelienue 3a1a4 no XMMHUW» Ha YPOBHE CPEIHEr0 00IIEero
oOpa3oBanusi pa3paborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O0
obpazoBanuu B Poccuiickoit @enepanuuny, TpeOOBaHUM K pe3yapTaTaM OCBOSHUS (enepanbHOi
oOpa3oBaTeNbHOM porpaMmel cpeaHero oduiero oopazoBanusi(®OIl COO), npeacTaBieHHbIX B
@denepallbHOM TOCyZapcTBeHHOM oOpazoBaTenbHoM cTangapre COO, c¢ yuérom Konunenuu
MpenojaBaHusi yueOHoro mpenmMera «XuMHs» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoit
denepanuu, peaTu3yIIUX OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIO0XKEHHIMA
«Ctparerun pa3BuThs BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuoa o 2025 roxa»
(Pacnopsoxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)



Iean Kypca:

- pacmupeHue 3HaHUHM, (HOpPMUPOBAHME YMEHHMHA W HaBBIKOB Y YYalIUXCS 10 PEHICHUIO
pacyeTHBIX 3aJad M YIPAKHEHUH 10 XUMUH, pa3BUTUE II0O3HABATEIIBHOW AaKTUBHOCTU H
CaMOCTOSITEIIBHOCTH.

3agaum Kypca:
- yriyOJeHre U paciupeHne 3HaHUN 110 XHUMHH;

- 3aKpENUTh YMEHMS U HABBIKM KOMIUIEKCHOTO OCMBICICHHsI 3HAaHHM M UX NPUMEHEHHIO IIpU
penIeHny 3a1a4 U yIpaKHEHUH;

- HCCICAOBATb M aAHAJIM3UPOBATH AJTOPUTMBI PCHICHUS TUIIOBBIX 3aJdad, HAXOAWUTHb CHOCOOBI
peIICHUA KOM6I/IHI/Ip0BaHHI>IX 3aaa4,

- q)OpMI/IpOBaTB HOEJIOCTHOC NPCACTABJICHUC O IMPUMCHCHHUHN MAaTCMAaTUYCCKOIr'0 amiIiapara mIpu
PEIICHNU XUMHUYCCKHX 3a1aY,

- pa3BHUBaTh y yUalllUXCsl YMEHUSI CPaBHUBATh, aHAIM3UPOBATh U JIEJIaTh BBIBO/IBI;
- c11ocoOCTBOBATh POPMHUPOBAHUIO HABBIKOB COTPYAHUYECTBA B MPOIIECCE COBMECTHON pabOTHI;
- pa3BUTbh UHTEPECH! YUALIUXCS, YBJIECKAIOLUIUXCS XUMUEH.

Kypc 0asupyercs Ha 3HaHUAX, MOJIY4aeMbIX YyYallUMHUCA TMPU H3YYEHHUM XHMUU B
OCHOBHO IKOJie, 1 HE TpeOyeT 3HAHUS TEOPETHUYECKUX BOIPOCOB, BBIXOIANIMX 33 PaMKH
IIKOJLHOM TporpamMmbl. B TO ke BpeMs g YCIENIHOW peaau3allid ITOro y4eOHOTo Kypca
HEeoOXoauMO, 4YTOObI pedsTa BIAACTM BAaXHEUIIUMHU  BBIYMCIUTENBHBIMU  HaBBIKAMU,
QITOPUTMAMH PEIICHUS THUIOBBIX XMUMHUYECKUX 3a]ad, yMEJIH MPUMEHSTh MPHU PEIICHUU 3a4a4
BaXKHeHIIMEe PU3NUeCKUe U XUMUYECKHE 3aKOHBI.



COAEPKAHHUE YYEBHOI'O KYPCA

11 KITACC

Tema 1. Xumuueckuii 31eMeHT
OcHOBHbIE IOHATHS U 3aKOHBI XUMUH.
Pacuérel ¢ npumenennem ypaBHeHnuss Meneneesa-Kaiinepona. PacueTsl ¢ mpumeHeHnemM
ra3oBbIX 3akOHOB. CTpoenue atoma. M3oTonel. KBanToBbIe uncna anexkrpona. Kinaccudukanus
XUMHUUYECKHX JJIEMEHTOB: S-, P-, d-, f-31eMeHThI.

Tema 2. CTpoeHue BelecTBa.
OcHOBHbIE BUbl XUMUUYECKOM CBSI3U, MEXaHU3MbI MX 00pa3oBaHus. XapaKTepUCTHUKA
KOBAJICHTHOM CBSI3U. BaleHTHOCTH M CTENEHb OKUCIEHUs. [IpocTpaHCTBEHHOE CTpOEHHE
MOJIEKYJI HEOPraHMYECKUX U OpraHnYecKUX BellecTB. JlucnepcHple cucteMsl. 3a1auu ¢
HCI0JIb30BAHNEM PA3HBIX CIIOCOOOB BBIPAKEHUS KOHLEHTPALMU pacTBOPOB. Pacuérhl,
CBSI3aHHBIE C IPUTOTOBJIEHUEM PAacTBOPOB. [IpaBuiio cMemeHus pacTBOPOB, (CIIPaBUIIO KPECTAN).
Kpucramnornaparsr.

Tema 3. XumMnuyeckue peakumu.
Knaccudukanus XuMHYECKUX peakiuii B OpraHMuecKoil 1 HeopraHuueckoi Xxumuu. PacueTsl,
CBSI3aHHBIE CO CKOPOCThIO XUMUYECKUX PEAKINI. Y CIOBHS CMEIIEHUsI XUMUYECKOTO
paBHOBecHs. [Ipon3BOICTBO CEPHOM KHUCIOTHI KOHTAKTHBIM crtoco0oM. OKHUCITUTEIHHO -
BoccTtaHoBuTeNbHBIE peakiuu(OBP). Dnekrpomutraeckas aucconuarus. (3./1.). I'uaponus.

Tema 4. CBoiicTBa BelllecTB.
YrpaxHeHus1, WUTIOCTPUPYIOIIHE O0IINE XUMHIECKHE CBOMCTBA METAJLIOB.
CsoiictBa d-31eMeHTOB U UX coequHeHnid. XpoM. CBOMCTB (-3]1EMEHTOB M MX COCTUHCHHU.
Mapraner. CoiictB d-371eMEHTOB 1 UX coeauHeHui. [{uHk. Pac4érsl 1o Teme « DIEKTPOITH3».
YpaxHeHus, WUTIOCTPUPYIOIIHE O0IINE XUMHYECKHE CBOMCTBA HEMETAIOB. KHCIIOTHI
OpraHWYECKHUE U HeOpraHuueckne. AMQPOTEpHbIE OPraHUYECKUE U HEOPraHUIECKUE COCTMHCHHUSI.
[ToHsATHE O KOMIUJICKCHBIX COSIMHEHUAX. | eHeTHYEeCKast CBSI3b MEX/Ty KIIaCCaMH OPTraHUYECKUX U
HEOPraHMYECKHX coeAMHeHUH. [lenouku nmpeBpamieHui, 0Tpaxaronue TeHeTHIECKYIO CBS3h
MeXIy KlacCaMy HEOPTraHMYECKUX U OPraHUYeCKUX COCTUHEHUH. XUMHUS U IKOJIOTUS. XUMHUS U
MMOBCEIHEBHAS KM3Hb YETIOBEKA



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00A3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBECHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOMEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX TEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CIOCOOHOCTM U YMEHHMS aKTHMBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PAIMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, 00eCTIeYeHUN
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHaJu3a U OOBSCHEHUS SBICHUN OKPY)KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHSI  OOyyalOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
Ipolecc, CUCTeMa, Hay4HbIM (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpCAJIbHbIC YueOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIs KiIaccU(PUKalMu BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIUPOBATH BHIBOJBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaknuu — TPH PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMHU METOJIOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXNpeaMeTHble ((hu3uveckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00OCYK1a€MOM TEMBI B X0J1€ IHAJIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBJISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4E€OHBIX M UCCIIEAOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHUW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN NPUPOJBI, O MECTE U 3HAYEHUHU



XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUEHHH YCTOMYHMBOIO
pa3BUTHA, B pEUICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW U MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECIEUCHHHM PAlMOHAIBLHOIO MPUPOAOINOIL30BaHUs, B
dbopMUpOBaHUM MUPOBO33PECHMS U OOIIEW KyJIbTypbhl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOMU

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH OJJIEMEHT, aToM, SIpO aroma,

M30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAITN, OCHOBHOE U
BO30YXIAEHHOE COCTOSIHUS aToma, THOpuaM3alids aTOMHBIX OpOuTanei, HOH,
MOJIEKYJla, BaJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMUYecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METa/UIMuecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKasl pemérka, XUMHUUYeCKas peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJMTHYECCKAsT JUCCOIMAIIUS, CTETNeHb JUCCOIIHUAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dexT
XUMHUYECKOU PEaKIMu, CKOPOCTh XUMUUECKON peaKIuu, XUMHUIECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TCOpUS DICKTPOJUTHUYECKON TUCCOIMAIIUM, TIEPUOTNUSCKUN
3axoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBpAIEHUs] YHEPTUU MPU XUMHUYECKHX PEAKIUAX, 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH JEHUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK
XUMHHM, MHUPOBO33PEHUYECKHUE 3HAHUS, Jiekallhe B OCHOBE IOHUMaHMUS
OPUYUHHOCTH M CHCTEMHOCTHM  XMMHYECKUX  SBJIICHUW;  COBpPEMEHHBIC
NPEJICTABIICHUsI O CTPOCHUHU BEIIeCTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISPHOM U
HAJMOJICKYJISIPHOM ~ YPOBHSIX; TMPEACTABICHUS O MEXaHW3MaX XUMHUYECKHUX
peakuuii, TEPMOJAMHAMHYECKUX ¥  KHUHETHUYECKHUX 3aKOHOMEPHOCTAX  HX
NPOTEKaHMs, 0 XUMUYECKOM PAaBHOBECHUM, PACTBOpPAX W JHCIEPCHBIX CUCTEMaX;
(akTONOTHYEeCKHE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCITOJIb30BAaHUU BAXKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JESTENHbHOCTH  YeJIOBEKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKUX BEILIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUHW  XMUMHUYECKHX  pPEaklHii,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
BELIECTB;



c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKON CBsA3U (KOBaJIEHTHas,
WOHHAs, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW  PpEIIETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XMMHYECKOM CBSI3M M THUMNA KPUCTAIMYECKON pemeéTku, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pEarupyrollux BEIIeCTB, TEIIOBOMY 3P (}EKTy peakiuu, U3MEHEHUIO
CTEMIEHEW OKHCJICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaju3aTtopa H
JIpYTHUe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCU(pUKAIIUN
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHMS PACKPBIBATh CMBICT MEPUOIMUECKOro 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB ¥ MOHOB XHMMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
Ileppuonnueckorn  cucremsl  J[.M.  MeHngeneeBa,  WCHONB3ys  IOHATHUSA
«OHEPreTUYECKHe YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
CoeIMHEHUM 1o mnepuojgam u rpynmnam llepuonmueckor cuctemsr 1. .
MeHeneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
UX 3JIEKTPOHHBIX 000JI0YECK;

c(hOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  O0OIIHE
XUMUYECKHE  CBOWCTBA  BEMIECTB  PAa3lMYHBIX  KIJIACCOB,  IMOATBEPXKAATh
CYLIECTBOBAHHE T'€HETHUYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIUA TOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEAKIUH; peakiii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TOJHBIX H
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKIHM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTHK, XAPAKTEP
W3MEHEHUA CKOPOCTHM XHWMHWYECKOM pEAaKUMU B 3aBUCMMOCTH OT PAa3JIUYHBIX
(baKkTOpOB, a TAK)KE XapaKTep CMEIIECHUSI XUMUYECKOT0 PAaBHOBECHS IO/ BIUSIHUEM
BHeIIHKX Bo3jaeicTBuil (mpuniun Jle [llatense);



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
o0lllMe Hay4yHbIE MPUHIUINBl XUMHUUYECKUX TMPOU3BOJICTB; II€I€CO00PA3HOCTh
MIPUMEHEHUS] HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3peHHS] COOTHOIIECHHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJax HAyYHOTO
MO3HAHUS SBJICHUN MpUPOAbl — HAOIIOJACHUE, HW3MEpPEHUEe, MOJICITUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U JUISE OOBSICHEHHMS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TMPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBIABIISATH B3aUMOCBSI3b XMMHMUECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHUTH PACUETHI: C UCIIOJIb30BaHUEM
MOHSATUN «MaccoBas J0JISI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPALIHS»;
Macchl BEIECTBA WU 00bEMA raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB; TEIUIOBOrO d(ddexTa
peaKkiuy; 3HA4YE€HUs BOJOPOJHOTO IOKa3aTessi PacTBOPOB KHUCIOT W IIEIOYEH C
U3BECTHON CTENEHBIO JHUCCOLMAIMU; Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
oTpeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B W30BITKE
(MMeeT TMpUMECH); JOJIM BBIXOJIa TPOJAYKTA PEaAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIHPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIepUMEHT  (MPOBEICHHWE  peakiuid  HMOHHOTO  OoOMeEHa,
MOATBEPKJICHUE KAU€CTBEHHOI'O0 COCTaBa HEOPraHUUECKUX BEIIECTB, ONPEICICHUE
Cpeabl pacTBOPOB BEIIECTB C IOMOIIBID HWHJIUKATOPOB, HM3yYECHHE BIUSHUSA
pasnuYHBIX  (AKTOPOB HAa CKOPOCTh XMMHUUYECKOW pEaKIHH, pEeIICHUe
AKCHEPUMEHTAIBHBIX 3aJa4 1o TemaM «Mertamis» U «Hemertamne») ¢
coOmIoIeHneM TpaBuil 6€30MacHOro0 OO0palleHus ¢ BEIIECTBAMHU U J1a00paTOpHBIM
o0opynoBanue™m, (HopMynupoBaTh I€db HCCJIECIOBAHUS, TPEICTABIATH B
paznu4yHON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH HX
JOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIa TIOJIB30BAHUS XUMHUECKOU
MoCcy0il M JabopaTOpHBIM O0OpyAOBaHHMEM, OOpaIlleHUsS C BeEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMU [0 BBINOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, H3KOJIOTUYECKH I1EJIECOO00Pa3HOr0 IMOBEIECHUSI B OBITY W TPYAOBOM
NEATENIbHOCTU B LESIX COXPAHEHUsI CBOETO 3/I0POBbs, OKPYKAIOMIEH MPUPOIHOM



cpeabl M JOCTHMXKEHUs €€ YCTOMYMBOIO pas3BUTHs, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JEHCTBHS HA KUBBIE OPraHU3Mbl ONPEAECIEHHBIX HEOPTAHUYECKHUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(OPMHPOBAHHOCTh YMEHUH: OCYILECTBIATH II€JICHANPABICHHBI MOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-Hay4dHas
JUTepaTypa, CpeacTBa MaccoBoil nHdopmanuu, MIHTEpHET U apyrue), KpUTUYECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU c MOCTAaBJICHHOU y4eOHOM 3aJa4ei.



11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34

XUMHUYECKUH DIIEMEHT

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

Crpoenue BelecTna

bu6moreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

XUMHYECKHE pC€aKnuu

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

CBOJiCTBA BEIIECTB.

24

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

efb16fa49f6a?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
OB EE KOJIMYECTBO YACOB 34 0 0
11O MPOI'PAMME
bubmmoreka [{OK
https://lesson.academy-
1 OCHOBHBIC MOHATHS U 3aKOHBI 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
XUMHH 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6moreka [IOK
PacuéThbl ¢ IPUMEHEHIEM https://lesson.academy-
2 ypaBHeHus Menzeneesa- 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
Kiainepona 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6mmoreka [JOK
https://lesson.academy-
3 PacueTs! ¢ mpumeHenueM 1 0 0 content.myschool.edu.ru/lesson/a9f3d191-
ra30BBIX 3aKOHOB. 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6mmoreka [JOK
https://lesson.academy-
4 C .U 1 0 0
TPOCHHC STOMA. KBOTONRE content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

efb16fa49f6a?backUrl=%2F04%2F10

KBaHTOBBIE UKMCA 3JIEKTPOHA.

bu6mmoreka [IOK
https.//lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

Knaccudukanus xumuaeckux
3JIEMEHTOB: S-, p-, d-, -
AJIEMEHTHI

bu6mmoreka [{OK
https.//lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

OCHOBHBIE BUJBI XUMUYECKOU
CBSI31, MEXaHU3MBI UX 00pa-
30BaHUs. XapaKTepPUCTUKA
KOBAJICHTHOM CBSI3H.

bu6moreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

BanenTHOCTB U CTEICHB
OKHCJICHHUSA

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

[IpocTpaHCcTBEHHOE CTPOCHHE
MOJIEKYJI HEOPTAaHUYECKUX U
OpPraHUYECKUX BELIECTB.

bubnuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

bubmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-

10 JlucriepcHbIe CUCTEMBI
5ele-4e24-ac02-
efbl6fa49f6a?backUrl=%2F04%2F10
bu6mmoreka [{OK

3a1a4M ¢ MCIIOJIb30BaHHEM https://lesson.academy-

11 PasHBIX CIIOCOGOB BBIPAKCHHS content.myschool.edu.ru/lesson/a9f3d191-

KOHIIEHTPALMH PacTBOPOB. Sele-4e24-ac02-
efbl6fa49f6a?backUrl=%2F04%2F10

Pacuétsi, cBsi3aHHbBIC C bubnuorexa [JOK

IPUTOTOBIICHHEM PaCTBOPOB. https://lesson.academy-

12 [TpaBuao cMeneHus content.myschool.edu.ru/lesson/a9f3d191-

PacTBOPOB, («IIPABUIIO Sele-4e24-ac02-

KpecTay) efbl6fa49f6a?backUrl=%2F04%2F10
bu6moreka [IOK
https://lesson.academy-

13 Kpucramiornmpatst content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-
efbl6fa49f6a?backUrl=%2F04%2F10
bubnuoreka [JOK

Knaccudukanus XMMUYECKHX https://lesson.academy-

14 peaKIuii B OpraHuyecKoi u content.myschool.edu.ru/lesson/a9f3d191-

HEOPraHUYECKOM XHMHUHU. Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

15 Pacuertsl, cBA3aHHBIC CO bu6mmoreka [JOK

CKOPOCTBbIO XUMHNYCCKUX

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
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peakuui

content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efh16fa49f6a?backUrl=%2F04%2F10

VYcnoBusa cMeneHus

bu6mmoreka [IOK
https://lesson.academy-

16 content.myschool.edu.ru/lesson/a9f3d191-
XUMHNYCCKOTO paBHOBCCI/ISI 5919-4624-&C02-
efb16fa49f6a?backUrl=%2F04%2F10
bubmmoreka [IOK
TIpOM3BOLCTBO CEPHOI https://lesson.academy-
17 KHCTOTE KOHTAKTHEIM content.myschool.edu.ru/lesson/a9f3d191-
CrIocoGoM 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6moreka [IOK
https://lesson.academy-
18 OxucIuTeNEHO- content.myschool.edu.ru/lesson/a9f3d191-
BOCCTAaHOBHUTEJIbHBIE PEAKITUN 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6mmoreka [JOK
https://lesson.academy-
19 ONeKTPOIUTHYECKAS content.myschool.edu.ru/lesson/a9f3d191-
aucconunanys 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6mmoreka [JOK
20 Tunponus https://lesson.academy-

content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
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efb16fa49f6a?backUrl=%2F04%2F10
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YnpaxueHus,
WJUTFOCTPUPYIOITUE 001Ire
XUMHUYECKUE CBOMCTBA
METaJJIOB

bu6mmoreka [IOK
https.//lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
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Croiictea d-31EMEHTOB U UX
COETMHEHUI. XPOM.

bu6mmoreka [{OK
https.//lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
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CBoiicTB d-3JIEMEHTOB U UX
coenuHeHn. Mapranen

bu6moreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
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CBoiicTB d-3JIEMEHTOB U UX
coenquHeHui. 1TuHk

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

25

PacuéTel o Teme
«DNEKTPOIU3»

bubnuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
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YnpaxHeHus,
WJUTFOCTPUPYIOITUE 001re

bubmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
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XUMHUYECKHE CBOMCTBA 5ele-4e24-ac02-

HEMETAJLIOB. efb16fa49f6a?backUrl=%2F04%2F10
bu6mmoreka [{OK
https://lesson.academy-

27 Kucnors! oprauuyeckue u content.myschool.edu.ru/lesson/a9f3d191-

HeOpFaHI/I‘IeCKI/Ie. Bele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6moreka [IOK

AmdoTepHbIe OpraHrvecKue https://lesson.academy-

28 1 HEOPTAHIIECKHE content.myschool.edu.ru/lesson/a9f3d191-

T — 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bu6moreka [IOK
https://lesson.academy-

29 HonsiTie 0 KOMIUICKCHBIX content.myschool.edu.ru/lesson/a9f3d191-

COEIMHEHUIX 5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
bubnuoreka [JOK

['eHEeTHYCCKAs CBS3b MEHKILY https://lesson.academy-

30 KITACCAMH OPraHHYECKHUX H content.myschool.edu.ru/lesson/a9f3d191-
o 5ele-4e24-ac02-

HEOPraHUYECKUX COCANMHEHUI

efb16fa49f6a?backUrl=%2F04%2F10
31 Ilenouku npeBpaleHui, bubnuorexa [IOK

OTpaAXKaArOIUC TCHECTUUCCKYHO

https://lesson.academy-
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CBsA3b MCXK/Y KilaCCaMU
HCOPraHN4CCKUX 1

OpraHn4e€CKux BCIICCTB.

content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efh16fa49f6a?backUrl=%2F04%2F10
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XUMHS U DKOJIOTHS

bu6mmoreka [IOK
https.//lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

33

XHUMHUS U TOBCETHEBHAA
J)KU3HD UeJIOBEKa

bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

34

Ypok pa3BUBaIOIIETrO
KOHTPOJIS

bu6moreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlynun
B.B.; nox penaxmueii Jlyauna B.B., OGmiecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iectBo «3m1atenbeTBo
«IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

Mertoaudeckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. W.
Tepenuna u ap. «Xumus. YrinyOaeHHbii ypoBeHby. 11 kiace / B. B. Epemus,
A. A. Ipo3nos, U. B. Epemuna, B. 1. Maxonuna, O. FO. Cumonoga, 3. 1O.
Kepumog. — M.: JIpoda, 2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHU UHTEPHET

Bcee mns yaunrens xumun http://him.1september.ru

him.1september.ru - "S uny Ha ypok Xumun".

experiment.edu.ru - XuMusi: KOJJICKIIHS OIBITOB.

classchem.narod.ru - "Knaccudukaius XuMAYECKUX peaKIIHit'

chemistry.narod.ru - caiitr "Mup xumun"






