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MHNOACHUTEJIbBHASA 3AIINCKA

Pabouyas nmporpamma o yueOHOMY MpeMeTy «XuMus» pazpaboTaHa Ha OCHOBE JJOKYMEHTOB:
®denepanbHoro 3akoHa «O6 oo6pazoBanuu B Poccuiickoit denepanun» ot 29 nexadbpst 2012 1. Ne
273-D3;

@denepalbHOrO0  TOCYAAPCTBEHHOr0  00pa30BAaTENBHOTO  CTaHAApTa OCHOBHOIO  OOIIEro
o0pa3oBaHus, YTBEPXKICHHBIM npukazoM MunucrepcTBa npocsenienus Poccuiickoit @enepauuu ot
31.05.2021 Ne 287 (manee — @I'OC OO0 mns V-IX kmaccoB 00pa3oBaTebHBIX OpraHU3aIni);

[opsiaka opraHM3anMy M OCYILECTBIICHUS OOpa30BaTEIbHOMN JEATEIBHOCTH MO OCHOBHBIM
0011eo0pa3oBaTeIbHBIM TIPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM Ha4aJIbHOTO OOIIETO,
OCHOBHOTO OOIIEro M CpeaHero odiiero oOpa3oBaHus, YTBEPKICHHbBIN Npuka3oM MUHHCTEpCTBA
npocernieHus: Poccutickoit ®eaeparuu ot 22.03.2021 Ne 115;

DenepadbHOTO MEpevHs Y4eOHHKOB, PEKOMEHAYEMbIX K HCIOJIBb30BAaHUIO MIPU peasln3alui
HMMEIOIUX TOCYAApCTBEHHYIO aKKpeIuTallio 00pa3oBaTENbHBIX MPOrpaMM HadalibHOTO OOILEero,
OCHOBHOTO 0011IeT0, CpeHero odmiero 00pa3oBaHus;

[lepeuns opranuzanuii, OCyIIeCTBISIOMINX BBIITYCK Y4€OHBIX TOCOOMI, KOTOpPbIE TOMYCKAIOTCS K
UCTIOJIB30BAHUIO TPU peayu3aliil MMEIOUIMX TOCYIapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTEeNbHBIX
MPOrpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CpeAHero o01ero o0pa3oBaHus, yTBEPKIECHHOTO
npuka3oM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit ®deneparun ot 09.06.2016 Ne 699;

CaHUTapHO-’MIUEMHUOJIOTHYECKHE TpeOOBaHUS K YCIOBUSIM M OpraHU3aluud  OO0y4eHHUs
B 00meo0pa3oBaTeNbHBIX  YUYPEXKACHUSX,  YTBEpXKIEHHBIE  IIOCTAaHOBIECHHEM [ JIaBHOTO
rocyaapcTBEHHOTO caHuTapHoro Bpauda Poccwuiickoit ®enepanuu ot 28.09.2020 Ne 28 (mamee —
CanlluH 2.4.3648-20);

Canutapabpix npaBui 1 HopMm CanlluH 1.2.3685-21 «'uruennyeckre HOpMaTUBBI M TPEOOBAHUS
K obecrieueHnto 06e30macHOCTH W (M) OE3BPEAHOCTH ISl YesioBeKa (paKTOPOB CPeIbl OOUTAHUSNY,
YTBEPKJACHHBII MMOCTaHOBJICHHEM [ JaBHOTO TOCYIapCTBEHHOIO CaHUTAapHOro Bpauya Poccuiickoit
®eneparuu ot 28.01.2021 Ne2(nanee — CanlluH 1.2.3685-21);

[TpumepHOii paboueld mporpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUs «XUMHUS», O0a30BbIN
ypOBeHb, i 8-9 kimaccoB oOpa3oBaTeNbHBIX opranu3anuii. OmodpeHa pemeHuem (eaepanbHOro
y4eOHO-METOHUECKOr0 00BEAMHEHHS 10 001IeMy 00pa3oBaHuio, mpotokoi 3/12 ot 27.09.2021r;

[IporpamMma Bocniutanuss MyHHUIIUIIAIBHOTO Ka3€HHOTO 00111€00pa30BaTEIbHOTO YUPEKACHUS

«["yceBckas ocHOBHas 0011e00pa3oBaTeIbHas IIKOIa»



OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEMETA «XUMMUS»

Bxuan yuebnoro mpenmMera «XuMusi» B JOCTHXKEHHUE II€JIEl OCHOBHOIO 0OIIEro oOpa3oBaHUs
00yCJIOBJIEH BO MHOIOM 3HAa4€HHEM XHMHUYECKOI HayKd B MO3HAHUU 3aKOHOB IPHUPOJIbI, B Pa3BUTHH
MIPOU3BOIUTENILHBIX CHJI OOIIECTBA M CO3/IaHUH HOBOM 0a3bl MaT€PHATBHON KYJIBTYPHI.

XuMHUsl Kak 2JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK DPACIpOCTpaHWIa CBOC BIMSHUE Ha BCE
00J1acTH 4YeJIOBEUECKOro CYIECTBOBAHUS, 3a/aja HOBOE BUACHHUE MHUDA, CTajda HEOTHEMIIEMBIM
KOMIIOHEHTOM MMPOBOIl KYJBTYpbI, HEOOXOIMMBIM YCIOBMEM >HM3HHM OOIIECTBAa: 3HAHHWE XHMUHU
CILY’)KUT OCHOBOH /711 (POpMHPOBaHUSI MUPOBO33PEHUS YEJIOBEKA, €r0 MPECTABIECHNN O MaTepHaIbHOM
€IMHCTBE MHpa; BAXHY0 pOJIb  UrpaloT  (opMupyemble XUMHEH  NPECTAaBICHHA O
B3aUMOIIPEBPALLEHUSAX SHEPrud M 00 DHBOJIOLMU BEHIECTB B IMPHUPOJE; COBPEMEHHAas XUMHUS
HampaBjIeHa Ha pelIeHUe TI00aTbHBIX MPOOJIEeM YCTOHYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOH,
SHEPreTUUECKON, MUILEBOM 1 SKOJIOrHYECKOil 0e30MacHOCTH, IPOOIIEM 3APaBOOXPAHEHUSI.

B ycnoBusix Bo3pacTaroliero 3HayeHHs XUMHUHM B JKU3HU OOIIECTBA CYIECTBEHHO MOBBICHIIACH
POJIb XMMHUYECKOTro o0pa3oBaHus. B miane counann3anuy OHO SIBISIETCS OJHUM U3 YCIOBUH (HopMUpO-
BaHUs MHTEJJIEKTA JIMYHOCTU U TAPMOHUYHOI'O €€ Pa3BUTHS.

CoBpeMEHHOMY  4E€JOBEKY XUMHYECKHE 3HAHUS  HEOOXOOUMBI  JUIsl  NPUOOpETEHHS
OOIIEKYJIBTYPHOTO YpPOBHSI, IO3BOJISIOLIETO YBEPEHHO TPYAMTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTb B MHOIOOOpa3HOM KU3HHU OOILECTBA, JUIsl OCO3HAHUS BaXXHOCTH Pa3yMHOI'0 OTHOIIEHUS K
CBOEMY 3I0pPOBBIO M 3J0pPOBBI0 JPYI'MX, K OKPYKAIOIIEW INPUPOJHOM Cpene, Uil IPpaMOTHOIO
MIOBEICHUS IIPH HCIIONIB30BAHUM PAa3IUYHBIX MATEPHUAJIOB M XMMHYECKHX BELIECTB B IOBCEJHEBHOU
KU3HH.

Xummueckoe o0pa3oBaHHE B OCHOBHOW ILIKOJIE SIBJISETCS Oa30BBIM 10 OTHOLIEHHIO K CHCTEME
o0miero XxumMuueckoro oOpasoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pean3yeT
IpUCYILIHEe OOLIEeMY XHUMHUYECKOMY OOpa30BaHUIO KIIOUEBbIE IIEHHOCTH, KOTOpBIE OTPAXKAKOT
rOCyJIapCTBEHHbIE, OOIECTBEHHbIC U WHAMBHUyaJIbHbIC MOTPEOHOCTH. DTUM ONpPEAEISAeTCs CYIIHOCTh
obmiell cTpaTeruu OOy4eHHUs, BOCIUTAHUSA W DPA3BUTUA, OOYYAIOIUXCA CPEICTBAMU  y4eOHOTro
npeaMeTa «XuMUs».

M3yuenne mnpenmera: 1) crnocoOCTBYeT peaju3alid BO3MOMKHOCTEH [UIsi CaMOpa3BUTHS U
(bopMHUpOBaHUS KYJIBTYPBI JUYHOCTH, €€ 00IIeH 1 PYHKIIMOHAIBHOW IPaMOTHOCTH; 2) BHOCHT BKJIAJ B
(opMHpPOBaHNE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSTEIBHOM
y4eOHOI NesSTeIbHOCTH, SKCIIEPUMEHTAJIBHBIX M HMCCIEI0BATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEJHEBHOI JKM3HH, TaK U B NPO(ECCHOHAIBHON AEATEIBHOCTH; 3) 3HAKOMHUT CO CIEHH(UKON
Hay4HOI'O MBIIICHHUs, 3aKJIa1bIBA€T OCHOBBI LIEJIOCTHOTO B3IVIs1a HA €MHCTBO IIPUPOBI U YEIIOBEKA,
SBJISIETCS] OTBETCTBEHHBIM 3TalloM B (QOPMHUPOBAHUM €CTECTBEHHO-HAYYHOIN IPaMOTHOCTH MOJPOCTKOB;
4) crnocoOcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOMICHWSI K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMYeCKoe 00pa30BaHUE HIKOJIbHUKOB.

Ha3BanHble HampaBieHHs B OOYUYEeHUM XUMHUHM O0ECIeYMBAIOTCS CIENU(UKON coaepx aHus
IpeaMeTa, KOTOPBIN SBIISIETCS MeJarorn4ecky aJanTUPOBAaHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHUU
Ha OIPE/IEICHHOM JTare €¢ pa3BUTHS.

Kypc xuMuum OCHOBHOM WIKOJBI OpPUEHTHPOBAH HAa OCBOEHHME OOYYaIOIIMMHUCA OCHOB
HEOpPraHMYECKOM XMMHMU U HEKOTOPBIX MOHATHI U CBEIEHUN 00 OTHAENbHBIX 00BEKTaX OPraHUYECKOMN
XUMHH.

CrpykTypa conepxkaHus npeamera c(opMuUpoBaHa Ha OCHOBE CHUCTEMHOrO IOAXOJa K €ro
n3ydeHnro. ConeprkaHue CKIAbIBACTCS U3 CUCTEMBI IIOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHH O XUMHUYecKod peakiuu. OO0e 3T CHUCTEMBbl CTPYKTYpPHO OpPraHH30BaHbI I10
IIPUHIUITY [TOCJIEA0BATEIBHOIO Pa3BUTHs 3HAHUN HAa OCHOBE TCOPETUYECKUX IPEACTABICHUN Pa3HOIro
YPOBHSI:  aTOMHO-MOJIEKYJISIDHOTO  yY€HHs KaK OCHOBBI ~BCErO  €CTECTBO3HAHUSA, YpPOBHS
Ilepunonnueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHHU, YUEHHs O CTPOCHUH aTOMa
U XUMHUYECKOW CBSI3M, MPEJCTABICHUN 00 AIEKTPOIUTUYECKON AMCCOIUAIMN BEUIECTB B PacTBOpPAX.
Teopernueckue 3HaHMWA PACCMATPUBAIOTCS HA OCHOBE DMIIUPUYECKU IIOJYYEHHBIX M OCMBICIECHHBIX
(akToOB, pa3BUBAIOTCA IIOCJIENOBATEIIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHSS (YHKIMU
OO0BSICHEHUS] U TIPOTHO3MPOBAHNUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U
MTOJIY4E€HUS NU3Y4aeMBbIX BEILIECTB.

Takas opraHuzanus coJepXKaHMs Kypca CHOCOOCTBYET MPEACTaBICHUI0 XHMHUYECKOH
COCTaBJIISIFOIEH HAyYHON KapTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOH mpupojsl. Tem cambiM
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oOecrieynBaeTcss BO3MOXKHOCTH (OPMHUPOBAHUS y OOYYAIOIIMXCSA IEHHOCTHOTO OTHOIICHHS K
HaquOMy 3HAHUKO 1 MCTOAdaM ITO3HAHUWA B HaYI(e. Ba)KHO TaKXE 3aME€TUTh, YTO OCBOCHHEC CO}lep)KaHI/Iﬂ
Kypca MPOUCXOIUT C MPUBJICUCHUEM 3HAHUU M3 paHee U3YUYEHHBIX KypcoB: «OKpyKarouil MUp»,
«buonorus. 5—7 knaccel» U «Pu3MKa. 7 Kiiacey.

HEJIU U3YUYEHUSA YYEBHOTI'O IPEIMETA «XUMMUS»

K HampaBneHWIO MEpBOCTENEHHOW 3HAYMMOCTH TPH peau3aiuu 00pa30BaTEBbHBIX (DYHKIIHN
npenMera «XHUMHUS» TPAIUIMOHHO OTHOCAT (POPMHUpPOBAHHE 3HAHHI OCHOB XMMHYECKOW HAyKH Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYCCKON JEATETLHOCTH YeJIOBEKAa M KaK OJHOTO W3
KOMITIOHEHTOB MHUPOBOM KyJIbTyphl. 3ajaya mpeaMeTa COCTOUT B (OPMUPOBAHUU  CUCTEMBI
XUMHYECKHX 3HAHUH — BaXHEUIUX (AKTOB, MOHSATHH, 3aKOHOB M TCOPCTHUCCKHUX ITOJIOKCHHIA,
JOCTYMHBIX 0000IIeHNI MHUPOBO33PEHUECKOTI0 XapaKkTepa, si3bIka HaAyKU, 3HAHUN O HAYYHBIX METOJIaX
M3y4YEHUs BEIIECTB M XUMHUYECKUX pEeaklMii, a Takke B (OPMHUPOBAHMM U PA3BUTHH YMEHUU U
CIOCOOOB JIeATEIHHOCTH, CBA3aHHBIX C IUIAHWPOBAHUEM, HAOIIOIEHUEM U MPOBEICHUEM XUMHUYECKOTO
IKCIIEPUMEHTA, COOJIFOJICHUEM MpaBUi OE30MACHOTO OOpalIeHUs] C BEIISCTBAMH B ITOBCEIHEBHOMN
KHU3HU.

Hapsiny ¢ sTuM nenu u3ydeHus mpeameTa B MPOrpaMMe YTOUYHEHBI M CKOPPEKTHUPOBAHBI C
Y4ETOM HOBBIX MPHOPUTETOB B CUCTEME OCHOBHOTO 00Imiero oOpasoBanus. CerogHs B oOpa3oBaHUU
0c000 3HAUYMMOM TPHU3HACTCS HANPABICHHOCTh OOYyUEHHS HA PA3BUTHE M CAMOPA3BUTHE JIUYHOCTH,
(dbopMupOBaHHE €€ UHTEIEKTa U 001Iel KynbTypbl. O0yueHHuEe YMEHUIO YYUThCS U MPOAOIKATH CBOE
o0pa3oBaHUE CAaMOCTOSATEILHO CTAHOBUTCS OJTHOM M3 BaKHEHIINX PYHKIMNA y4eOHBIX IPEIMETOB.

B cBs3u ¢ 3TMM npu M3ydeHHHM MpeAMETa B OCHOBHOM IIKOJIE€ JOMHUHHUPYIOUIEE 3HAYEHUE
MIPUOOPEN TaKUe LIEH, KaK:

»« GOpMUPOBAHHWE HHTEJUICKTYaJIbHO PA3BUTON JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CaMOCTOSATEIBHOMY MPHUHATHIO PELICHHM, CIOCOOHON alanTHpOBaThCS K OBICTPO
MEHSIIOLUTUMCS YCIIOBUSIM JKM3HU;

» HANpaBJICHHOCTh OOyYEHHsI Ha CHUCTeMaTU4YecKOoe MNPUOOIIECHUE YYallUXCsl K CaMOCTOSITENIbHOM
MO3HABATEIPHON JICATEIIBHOCTH, HAYYHBIM METOJIaM T[O3HaHUsA, (DOPMHUPYIONMIMM MOTHUBALUIO H
pa3BUTHE CIOCOOHOCTEH K XUMUU;

» OOecreveHne yCJIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHUI0 O0YUYAIONMIUMUCS ONBITa Pa3HOOOPa3HOM
NESTENbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMIA),
MMEIONINX YHUBEPCAIbHOE 3HAUCHUE JIJIS1 PA3JIUUYHBIX BUIOB JIESITEIIBHOCTH;

» dopMupOBaHHE YMEHHMH OOBSCHATH M OLIEHUBATH SIBJICHHUS OKPY)KAIOIIEro MHpa Ha OCHOBAaHUU
3HaHUM U OIBITA, MMOJYYEHHBIX MPU U3YYECHUU XUMUU;

» ¢popMupoBaHHEe y OOy4alOUIMXCAd TyMAaHUCTUYECKUX OTHOLICHUH, TOHUMAHUS  IIEHHOCTH
XUMUYECKUX 3HAHUM ISl BEIPAOOTKH SKOJIOTHUECKH 11E€JIECO00PA3HOTO MOBEJCHUS B OBITY M TPYAOBOM
JESTEIBHOCTH B LIEJISIX COXPAHEHHsI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

= Pa3BUTHE MOTHBAIIMU K O0YUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA OCHOBE
YCBOGHHUSI OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Hpoduias U Ha-
MIPABJICHHOCTH JIATbHEHUIIIEr0 00yUeHUSI.

MECTO YYEBHOTI'O IIPE/IMETA «XUMMUS» B YYEBHOM IIJIAHE

B cucreme obmero oOpa3oBaHus «XUMHA» MPU3HAHA 00s3aTENBHBIM Y4E€OHBIM IPEIMETOM,
KOTOpPBI BXOJUT B COCTaB NpeMETHON 001acTH «ECTeCTBEHHO-HAayUHbIE TPEAMETHD).

Y4eOHBIM MJIAHOM Ha €¢ M3ydeHue oTBeAeHO 136 ydeOHBIX yacoB — IO 2 4 B HEACHIO B 8 U 9
KJIacCaX COOTBETCTBEHHO.

JUis  Kaxaoro kiacca HpPeAyCMOTPEHO pe3epBHOE YydeOHOe BpeMs, KOTOpPOE€ MOXKET ObITh
UCIOJIB30BAaHO yYaCTHUKAMHU 00pa30BaTENBHOTO Mpolecca B IeNnsix (HOPMUPOBAHHS BapUATHBHOMN
COCTaBJIAIONICH colepkaHUs KOHKpeTHOM paboueil mporpammbl. Ilpm 3TOM  O0Os3aTenbHas
(VHBapuaHTHAas) 4YacTh COJEpXKaHUS NpeaMeTa, yYCTaHOBJIEHHAas pabodeil mporpaMMoi, W Bpewms,
OTBOJIUMOE Ha €¢ U3y4YeHHUE, TOJIKHBI OBITh COXPAHEHBI MTOJIHOCTHIO.

B ctpykType paGoueii mporpaMMbl Hapsily ¢ MOSICHUTEIbHOW 3alMCKON BBIJIETICHBI CIIETYIONINE
paznensr:

» TUIAHUPYEMBIE pE3yJabTaThl OCBOEHHS ydyeOHOro rmnpeamera «XuUMUS» —  JUYHOCTHBIE,
MeTalpeIMETHBIE, IIPEIMETHBIE;



. coJiep>kaHue y4eOHOro mpeaMeTa « XUMUs» Mo rojaM 00ydeHHs;

» TEMATUYECKOE IIAHUPOBAHUE, B KOTOPOM JE€TAIU3UPOBAHO CO/IEPKAHUE KAK10M KOHKPETHOU TEMBI,
yKa3aHbl KOJMUYECTBO YaCOB, OTBOJMMBIX Ha €€ M3yu€HHE, 1 OCHOBHBIC BHJIbI YUEOHOH JesTeTbHOCTH
y4eHUKa, (popMHpyeMble MPU U3YyYEHUH TEMbl, IPUBEJICH MEpPEeueHb AEMOHCTpPALUMM, BBINOJIHIEMbIX
yuuTeNIeM, U TepeueHb PEKOMEHAYEMbIX JIA0OpPATOPHBIX ONBITOB M MPAKTHUYECKHX pador,
BBIIIOJIHSEMBIX YYaIIUMUCH.

COJAEPKAHUME YYEBHOI'O IIPEJIMETA «XUMMUS»

8 KJIACC

[lepBoHavanbHbIE XUMUUECKHE MTOHITHS

[Ipenmer xumuu. Ponp XxuMuM B KU3HU 4elioBeka. Tenma u BemiectBa. OU3MUECKHE CBOMCTBA
BELIECTB. ArperatHoe cocTosHHME BellecTB. lloHsATHE O MeTonax NO3HaHWS B XUMHUU. XHUMHS B
cucteMe Hayk. YucTeie BermecTBa U cMecu. CriocoObl pa3ieeHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 31€MEHTbl. CHUMBOJIBI XMMHUYECKUX AJIEMEHTOB. IIpocTsie n
CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumnueckasi Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAs MOJEKyIsipHas Macca. MaccoBas
J10J11 XMMHYECKOT0 3JIEMEHTA B COEIMHEHUU.

du3nyecKkue U XUMUYECKHUEe SBJICHUS. XUMHUECKasi peakiys U e¢ MPU3HaKU. 3aKOH COXpaHEHHUS
Macchl BENIECTB. XHMHYeckHe ypaBHeHHMA. Kiaccupukamus XMMHYECKHX peakiuil (coeanHeHus,
pa3lioKeHUs, 3aMEIICHUsI, OOMEHa).

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IOCY/IOH, ¢ mpaBuiamMu pabOThl B
nabopaTopu U mpueMaMu oOpallleHusi ¢ JabopaTOpHBIM OO0OpYIOBAaHUEM; M3YyUYEHHE U OIMHCaHUEe
(¢u3nYecKnx CBONCTB 00pa3IOB HEOPraHMUYECKMX BEMIECTB; HaOdrogeHue (Gu3myecKux (IJIaBlIeHUE
BOCKa, TassHHE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMIEHHUE U KOHACHCAIUS BOJAbI) U XUMHYECKUX
(ropeHue cBeuu, NMPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIOTOW) SIBIICHUM,
HaONIO/IGHWE ¥ ONHMCAaHWe NPU3HAKOB MPOTEKAaHHUS XHUMHUYECKUX peakluui (paslokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapusi, pasnoxkeHue ruapokcunga meau(Il) mpu Ha-
TpEeBaHMU, B3aMMOJCICcTBHE >kene3a ¢ pacTtBopoMm coiu meau(Il)); usydenue cmocoOoB pazmencHUs
cMeceil (Cc NOMOIIbI0 MarHura, (QWIbTPOBAHME, BbINApUBAaHUE, AUCTWUIALMNA, XpomaTorpadus),
MIPOBEJICHUE OYUCTKHU TIOBAPEHHOW COJIM; HAOMIO/ICHNE U OMKCAaHUE PE3yIbTaTOB MPOBEICHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS] MAacChl; CO3/1aHNE MOJIENIEH MOJIEKYI (I1apOCTEPIKHEBBIX ).

Bakneiime npencTaBuTeN HEOPraHMYECKUX BEIIECTB

Boznyx — cmech razoB. CoctaB Boznyxa. Kucmopog — 531meMEHT M MPOCTOE BEIIECTBO.
Haxoxxaenue kucimopojga B mpupone, (pusnueckue M XUMHYECKHE CBOWCTBA (pEakLMU TOPEHHS).
Oxcupnpl.  [lpumenenue kucimopoaa. CrnocoObl MOMy4eHHs KHUCIOpoAa B JlabopaTopuu U
npomsliuieHHoCTH. KpyroBopor kucioposna B mpupone. O30H — aioTponHas MOAW(DUKALUSL
KHCIIOpO/Ia.

TemnoBoit  3¢p¢dekT XUMHUUECKOM peakuuu, TEePMOXMMHUECKUE YpaBHEHHs, 0JK30- U
SHAOTEPMHUUYECKHE peakluu. TOMINBO: yroib U MeTaH. 3arpsi3HeHUE BO3AyXa, YCUICHUE TAPHUKOBOTO
s dexTa, pa3pylieHHe 030HOBOT'O CIIOSL.

Bogopon — sneMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoja B npupoje, pusudeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CTIOCO0BI oTydeHus. KuciaoTsl u conn.

KonnuectBo BemectBa. Monb. Momnsipas Macca. 3akoH ABorazipo. MomnsipHblii 00b€M Ta30B.
Pacy€Thl N0 XUMHUYECKUM ypaBHEHUSM.

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBoputrenb. PactBopbl. HaceliieHHble u
HEHACKIIEHHBIE PACTBOPBL. Pacmeopumocms éeujecms 6 6ode.’ Maccoas 10715 BEIIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHoBaHus. Poib pacTBOpOB B NPUPOJIE M B JKU3HU YEJIOBEKA.
Kpyrosopot Boas! B mpupoe. 3arpsi3HeHne NpUpoIHbIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccubukanus Heopranmueckux coeguHeHuil. Oxcunpl. Kiaccudukanms — okcuaos:
coneoOpa3yromue (OCHOBHBIE, KUCJIOTHBIC, amM(OTepHbIE) W HecoyieoOpasyromue. HomeHknaTypa
OKCHJIOB (MEXIyHapoJIHas W TpuBUaibHas). DPU3NYECKUE M XUMHYECKHE CBONCTBAa OKCHJIOB.
[lonyyenue okcuaoB.

OcHoBanus. Kmaccudukanus OCHOBaHMIA: IIEJIOYM M HEPACTBOPHMBIC  OCHOBAHUSA.

T KypcueoM o603HaueH yuebHbIit MaTepuan, KOTOPbIi 3y4aeTcsi, HO He BLIHOCUTCS! Ha MPOMEXYTOUHYIO U UTOFOBYIO aTTeCTaLMIo.
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Homenknatypa ocHoBaHU# (MeXIyHapoJHas U TpuBHaidbHAas). PuU3NyecKue U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [lonydeHne ocHOBaHUI.

Kucnotel. Knaccudukanus kucnor. HomeHknaTypa KuciaoT (MexaAyHapOJHAsl U TPUBHUATIbHAS).
Du3nYeCcKre U XMMUYECKUEe CBOMCTBA KUCIOT. P aktuBHocTH MeTasuioB H. H. beketona. [lonyuenne
KHCJIOT.

Comu. Homenknartypa coineil (MexayHapoJHas U TpuBHalbHas). Dusmdeckue M XUMUYECKUE
cBolicTBa conel. [loyuenue coeil.

I'eneTndeckas cBsI3b MEXKIY KJIaCCaMU HEOPTaHUUECKUX COSTUHEHUH.

XUMHUYECKUN SKCIEPUMEHT: KaueCTBEHHOE OMNpENEJICHUE COAECPKaHMs KHCIOpPOJa B BO3IYXE;
MoJlyueHue, coOupaHue, paclio3HaBaHME M M3yYEHHE CBOWCTB  KHUCJIOpPOJA; HAOIIOAEeHUE
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS W MPEKPAILIEHUS TOPECHHS
(mo>kapa); 03HAKOMJIEHHE C 0Opa3laMu OKCHUIOB W ONMHCAHWE WX CBOMCTB; IMOJy4YeHUE, coOMpaHue,
pacro3HaBaHUE M W3Y4Y€HHE CBOWCTB BOJOpoJa (FOpEHHE); B3aUMOJCHCTBUE BOJIOPOJA C OKCHUIOM
Menu(11) (BO3MOXKHO HCIIONIB30BAaHWE BHJIEOMATEepPUAIOB);, HaOMOJeHHe O0Opa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb; UCCIIeIOBAaHUE OCOOCHHOCTEHN pacTBOPEHHUS BEIIECTB C PA3IUYHON paCTBOPUMO-
CThIO; MPUTOTOBJICHHE PACTBOPOB C OMNPEACICHHON MacCOBOW JOJIEM PacTBOPCHHOTO BEIECTBA;
B3aUMOJICHCTBME BOJbI C MeTaulaMH (HaTpUueM ¢ KajablueM) (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUANIOB); OIpeNeJIeHHEe pPAcTBOPOB KHCIOT W IIeNoueld C TOMOIIBI0 HWHIUKATOPOB;
UCCIIeIOBaHUE 00pa3IoB HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB; HAOIIOJCHUE H3MEHEHUS
OKpPacKH MHJIMKATOPOB B paCTBOpaxX KUCIOT U IIeNouei; n3ydeHue B3aumoaeicTsust okcuaa meau(Jl) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C METaJJIaMU, pEeaKIui HeUTpaau3aluu; MOoJTydYeHUe
HEPACTBOPUMBIX OCHOBaHUI, BBITECHEHHWE OJHOTO MeTasla IPYTMM M3 pacTBOpa COJM; pEIIeHHE
SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeNme KJIacChl HEOPraHUYECKUX COCUHEHUIN.

Ilepuognueckuii 3akoH u [lepronnueckas cucrema

xumuyeckux 3nemeHToB /. 1. Menpaeneesa. CTpoeHue aTOMOB.

Xumunyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

[lepBbie MOMBITKH KIaCCHU(PUKAUU XUMHUYECKHX 3JeMEHTOB. [loHSATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE W IIETOYHO3EMENIbHbIE METaJUIbl, TaJOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(OTEPHBIE OKCHUJIBI H THAPOKCHUIBI.

[lepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudeckux ’emeHtoB JI. M. Menpaeneena.
KopoTtkonepuoanasi ¥ IIuHHOINIEPH- 0HAst GopMbl [leprogudeckol CHCTEMbI XUMUYECKHIX JIEMEHTOB
. . MenneneeBa. Ilepuoasl u rpynnbl. PU3MYECKUH CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB
MepUO/Ia U TPYMIIBI SJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sfep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oJtouek atromoB mepBbix 20 xumudeckux 3nemMeHToB [lepuoamueckoit cucremsr 1. . Menneneesa.
XapakTepucTuKa XUMHUYECKOro 3JeMEeHTa Mo ero mnojoxkeHuto B [lepmommueckoii cucreme JI. U
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUsl pajauyca aTOMOB XHMHUYECKHUX DJIEMEHTOB, METaJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TpynmaM u mnepuojaM. 3Hauenue [lepmommueckoro 3akoHa u
[lepuoanueckoif cUCTeMbl XHMHUYECKHUX SJIEMEHTOB MJisi pa3BUTHS Hayku W mnpaktuku. [ W
MenpeneeB — y4CHBIN U rpakJaHUH.

Xumundeckasi cBsi3b. KoBajeHTHast (MOMSpHAS U HEMOJSAPHAs) CBSA3b. DIEKTPOOTPHUIIATEILHOCTh
XUMUYECKUX 3JIeMeHTOB. lOHHas CBS3b.

Crenenb oxucieHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpomecchl okucienus u
BoccTaHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH DKCIEPUMEHT: H3ydyeHHe OoOpa3lloB BEIIECTB METAIJIOB M HEMETAIJIOB;
B3aMMOJICHICTBHE THAPOKCHIA IMHKA C PACTBOPAMHM KHUCJIOT U IIEJIOYe; IMPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEakiuil (TOpeHHe, peakiuu
Pa3oKEeHUs, COCTUHEHMS).

MexnpeAMeTHBIE CBS3U

Peanmsanus MeXnpenMeTHBIX CBS3€H MPU M3YYEHUU XMMHUH B 8 KJIACCE OCYILECTBIISIETCS 4epes3
MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSATUH, TaK M MOHSITHMA, SIBISIONINXCS CHUCTEM-
HBIMU JIUIS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHBbIC TMOHATHS: HAay4HBIM (akT, THIOTE3a, TEOpHUs, 3aKOH, aHaJW3,
CUHTE3, KIaccuuKaIys, NepHUOIUIHOCTh, HAOII0IeHNEe, SKCTICPUMEHT, MOJICITMPOBAHNE, U3MEPEHUE,
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MO/IEITb, SIBJICHUE.
®dusuka: Marepus, aroM, O3JEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHA,  H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYIIA, JIEKTPUUIECKUI 3apsijl, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, (U3MUECKUe BETUUNHBI, CIMHHIIBI U3MEPEHUS, KOCMOC, TUIAaHEThI, 3B&311bI, COITHIIE.
buonorus: porocunres, apixanue, buochepa.
['eorpadus: armocdepa, rumpocdepa, MHUHEpaAbl, TOPHBIC TOPOJBI, IMOJE3HBIE HCKOMAEMEbIE,

TOIUJIMBO, BOJHBIE PECYPCHI.
9 KJIIACC

BemecTBo 1 XuMuueckasi peaxius

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux aemeHTos J[. 1. Mennaeneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MEpPUOJIOB, Kalus, KajblMsl M HX COEAMHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM DJJEMEHTOB B
[leproanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BenecTBa: BUIbl XUMUYECKOM CBS3U. TUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BELIECTBA OT TUIIA KPUCTAITIMUECKON PEILIETKN U BUIA XUMUUECKOHN CBSA3H.

Krnaccudukanyst 1 HOMEHKIIaTypa HEOpraHUUYECKUX BEIIEeCTB (MEXAyHapOAHAsl U TPUBHAJIbHAS).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIACCaM HEOPraHWYECKUX COEAVHEHMH,
reHeTUYEeCKasl CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKMX pEaKIMid MO pa3iuyHbIM MpHU3HAKaM (IO YHUCIYy M COCTaBY
YUYacTBYIOUIMX B pEakLUH BELIECTB, MO TEMJIOBOMY 3((eKTy, M0 M3MEHEHHUIO CTENEHEW OKHCICHHS
XMMHUYECKHX 3JEMEHTOB, MO0 OOPAaTUMOCTH, M0 YYAaCTHIO KaTalau3aropa). JK30- U HHIOTEPMHUUYECKHUE
peaxyy, TepPMOXMMHUYECKHE YPaBHEHHUS.

[lonsitTne o ckopocTH XuMHUYeckod peakuuu. IloHsTe 00 0OpaTMMBIX M HEOOpPATHMBIX
XUMUYECKHX peakuusx. [IoHsITHe 0 TOMOreHHBIX U T€TEepOTreHHBbIX peakuusax. [lonamue o xumuuyeckom
pasnosecuu. Paxmopbwl, auAOUUE HA CKOPOCHb XUMUYECKOU PeaKyuu U NOI0NHCEHUe XUMUUECKO20
pasHosecus.

OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUH,  SJCKTPOHHBIA  OalmaHC  OKUCIUTENHHO-
BOCCTAHOBUTENIbHON peakiu. CocTaBleHNEe YPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI
C UCIIOJIb30BAHUEM METO/Ia AJIEKTPOHHOT O OanaHca.

Teopuss 3MEKTPONUTUYECKON JuCCOLMALMU. OJEKTPOJIUTBl M HENIEKTPOIMUThL. KaTuoHBI,
aHUOHBI. MeXaHM3M JUCCOLMALMU BEIECTB C pa3jIMYHbIMM BHUJAMU XUMUYeCKOW cBsi3U. CTeneHb
nuccoryanuu. CUIIbHbBIE U CIIA0bIe 3JIEKTPOIIMUTHI.

Peakumun noHHOro oOMeHa. YCJOBHS MNPOTEKAHUs peakiuii HOHHOrO OOMEHa, MOJHBIE U
COKpAIllCHHbIE HWOHHBIE ypaBHEHHUs peakinuil. CBOICTBA KHUCIOT, OCHOBAHWUN W COJEHW B CBETE
MIPECTABICHUA 00 3IEKTPOIMTHUECKON Tuccoranun. KadecTBeHHbIE peakuy Ha UOHBL. [lonsamue o
auopoausze conet.

XUMUYECKUI DKCHEPUMEHT: O3HAKOMJIEHME C MOJAEISIMH  KPUCTAJUNIMYECKMX  PEIICTOK
HEOPraHMYeCKHUX BEIIECTB — METAJUIOB M HEeMeTauloB (rpadura M anMasa), CIOKHBIX BEILECTB
(x7I0puma HaTpusi); MCCIENOBAHUE 3aBHCHUMOCTH CKOPOCTH XMUMHUYECKOW PEaKIUU OT BO3JECHCTBHS
pa3nuuHbIX (PAKTOPOB; HCCIIEJOBAHUE DSJIEKTPONPOBOAHOCTH pAcTBOPOB BELIECTB, IIpolecca
JUCCOLMALMU KUCIIOT, LIEJIOUEN U coslel (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUAIOB); IIPOBEICHUE
OIBITOB, WIITKOCTPUPYIOIINX MIPU3HAKM MPOTEKaHUs Peakuuii HOHHOro oOMeHa (0Opa3oBaHME OCajiKa,
BBIJICJICHHE Tasza, OOpa30BaHUE BOJBI); OMNBITOB, HWUIIOCTPHUPYIOIUX IPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pPEAKIMHA (FOpEHHe, pPEaKUHUU pa3loKeHUs, COCAUHEHHUs); paclo3HaBaHUE
HEOPraHMYECKHX BEIIECTB C IOMOIIbIO Kaue€CTBEHHBIX PEAKIMI Ha HOHBI; PELICHHE SKCIIEPUMEH-
TaJbHBIX 3a/1a4.

Hewmerannel u ux coequHeHus

OOwmast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CTpoeHHe W (HU3UUECKHUE CBOHCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB. XHMHYECKHUE
CBOWCTBA Ha IHpuMepe xjopa (B3aUMOJEHCTBME ¢ MeETa/llaMM, HEMETaJUlaMH, ILEeJI0YaMu).
Xnoposogopos. ConsiHast KHCJIOTa, XMMUYECKHE CBOMCTBA, MOJIy4YeHHE, IpUMeHeHue. JleiicTBue xiopa
U XJIOPOBOJIOPOJIa Ha OPraHu3M uesoBeka. BaxkHelie XI0puabl U X HAXOXKAEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 31emMeHTOB VIA-rpynmbl. OcOOEHHOCTH  CTPOEHHMSI aTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHHS.

Crpoenre u (QuU3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpbl. AJUIOTPOITHBIC
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MoOIUGUKAIMK KUCJIOpoAa M cepbl. XHUMUYeckHe cBoHcTBa cepbl. CepoBOJOpON, CTPOCHHE,
¢usznueckue M XuUMHUeckue cBoicTBa. OKCHIBI Cepbl KaK MPEJCTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHnas kuciora, pU3nuecKue U XUMHUYECKHE CBOWCTBA (00IIMEe KaK MpeCTaBUTEeNs Kiacca KUCIOT U
cneuupuyeckre). XUMUYECKHE PEaKLUH, JIeXKalle B OCHOBE IMPOMBIIIJIEHHOTO CIoco0a MOJIy4eHUs
cepHoii kucnothl. IIpumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs pPEaKUusi HA CyIb(paT-HOH.
Haxoxxnenue ceppl M €¢ COCIMHEHUN B MPUPOJIe. XUMUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpeibl
COCJIMHEHUSIMH Ccepbl (KHUCIOTHBIE MOXIHM, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
MIPeI0TBPALLECHUS.

OOwras xapakTeprcTuka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pPHbIE
CTENEHU OKUCIICHHUS.

A30T, pactipocTpaHeHue B pUpoje, GU3NUECKUe U XUMHUYECKHe CBoHCTBa. KpyroBopotT a3ora B
npupojzie. AMMHAaK, ero (u3M4ecKkMe W XHMHUYECKHE CBOWCTBa, nosiydeHue u npumeHeHue. Comm
aMMOHUS, UX (U3MUECKUEe U XMMHUYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHas peakiysi Ha MOHBI
aMMOHUsA. A30THasi KHUCIIOTa, €¢ TOJIydeHHue, (PU3nueckue W XUMHUYECKHe CBOHCTBa (0OIIue Kak
MPECTaBUTENS Kilacca KUCIOT U cnenuduyeckue). VMcnoap3oBaHne HUTPATOB M COJICH aMMOHUS B
KayecTBE MUHEPAJIbHBIX YA0OpeHHH. XMMHUECKOe 3arpsa3HEHNE OKPYXKAIOIEH cpeibl COeAUHEHUSIMU
azoTa (KUCIOTHBIE O/, 3arPsI3HEHNE BO3/1yXa, MOYBBI U BOJJOCMOB).

®docdop, amtorpornubie Mmoaudukanuu Gocdopa, huzMUIecKne U XUMHIECKUE CBOMCTBA. OKCH
dochopa(V) wu dochopHas kucinora, (QPUINUECKHE W XUMHUYECKHE CBOICTBa, TOJIy4YCHHE.
Hcnonp3oBanue hochatoB B Ka4eCTBE MUHEPATBHBIX YIOOPECHHIA.

OOmas  xapakrepuctuka sneMeHToB |VA-rpymmbl.  OCOOEHHOCTH  CTPOEHHsSI  aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHMS.

VYraepon, amioTponmHble MOAUGUKAIMK, pPACIPOCTpPAHEHHE B MpHUpone, (GHU3UYECKUe U
XuMudeckne cBoicTBa. Ancopomms. Kpyroopor yriepoma B mpupoge. OKCuAbl yriaepoja, HxX
¢u3nyeckne U XUMHUECKUE CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MbI, MOJYyYCHUE U MPUMEHEHHE.
Okosorudyeckue MnpooOsieMbl, CBsi3aHHble ¢ okcugoM yriepona(I'V); rumore3a  riioGanbHOrO
MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3(¢eKT. YrombHas KUCIOTa M €€ CONM, UX (U3NYECKHe U
XMMHYECKHE CBOICTBa, NOJydyeHHEe M IpuMeHeHHe. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

IlepBoHayanbHble MOHATHA 00 OpPraHMYECKHX BELIECTBAX KAK O COCJUHEHUAX yriepoaa (MeTaH,
3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIULEPUH, YKCYCHAs KUCI0Ta). Mx cocmae u xumuieckoe cmpoeHue.
[loHsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: >KUpax, OesKkax, yrieBoJax — U HUX POJIM B KU3HU
yesoBeKa. Mamepuanbroe eOUHCMBE0 Op2aHUUeCcKux U HeOP2aHU4ecKux cOeOuHeHul.

Kpemnuii, ero ¢usznyeckne U XMMHUYECKHE CBOMCTBA, MoylydyeHHe U npuMmeHeHue. CoearuHeHus
KpeMHus B nnpupoze. O0uue npeacrasieHus 00 okcuae kpemuusA(I'Y) u kpemuuesoii kuciore. Cunu-
KaTbl, UX MHCIIOJb30BaHME B OBITY, MEIUIMHE, NPOMBIIIIEHHOCTU. Baowcheliwue cmpoumenvrvle
mamepuansl: Kepamuka, Ccmekio, yemenm, Oemon, oacene3obemon. Ilpobremvr 6be3onacnozo
UCNONL308AHUSL CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEGHOU HCUSHU.

XUMHUECKUH IKCIIEPUMEHT: M3y4yeHHe 00pa3lloB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSTHOM
KHCJIOTBI; IPOBE/IEHUE KaueCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHbI M HAOJIOJCHUE MPU3HAKOB UX IpO-
TEKAaHMs; OMbBIThI, OTpa)karole (GU3NUECKHEe U XMMHUUYECKHE CBOICTBA raJIOTEHOB U UX COEIMHEHUN
(BO3MOYKHO HCIOJIb30BAHUE BHICOMATEPHAIIOB); O3HAKOMJICHHE C OOpa3liamy XJIOpHUAOB (Taiore-
HUJOB); O3HaKOMJIEHHE ¢ oOpa3laMu cepbl M €€ COEAMHEHMSIMH (BO3MOKHO HCIIOJIb30BAaHUE
BUJ€OMAaTepUalioB);  HaOJIOJeHMe  Ipolecca  OOyrIMBaHMsA — caxapa  1OA NENCTBUEM
KOHUEHTPUPOBAHHON CEpHON KHUCJIOTHI; HM3YYEHHE XUMHUYECKHUX CBOMCTB pPa30aBIE€HHOW CepHOM
KHUCJIOTHI, TPOBEJIEHUE KAuyeCTBEHHOM peakuuu Ha CyiabpaT-uoH W HaOJIIOJCHUE NpU3HaKa e¢
MIPOTEKaHUs; O3HAKOMJIEHHWE C (U3NYECKUMH CBOWMCTBaMM a3oTa, ¢ochopa M HX COEIMHEHUHN
(BO3MOXXHO HCHOJIB30BaHHE BHUAEOMATEpUAOB), oOpa3laMM a30THBIX M (HOCPOPHBIX yH0OpeHuil;
MoJiyueHue, cooupaHue, paclo3HaBaHUE M U3Y4YEHHE CBOWMCTB aMMHaKa; MPOBEACHHE KAaYeCTBEHHBIX
peaxiuii Ha HOH aMMOHHS M (GochaT-uOH U U3yueHHE NMPU3HAKOB MX MPOTEKaHMs, B3aUMOJeicTBIE
KOHIEHTPHUPOBAHHON a30THOW KHCIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BAHHUE BHJI€OMATEPUAJIOB);
U3yuyeHHE MOjeNiell KpUCTAJUIMYECKHX PpEeLIeTOK aiMasa, rpadura, ¢ymiepeHa; O3HaKOMJIEHHE C
MIPOLIECCOM  a/ICOPOIIMM  PACTBOPCHHBIX BEIIECTB AaKTHUBUPOBAaHHBIM YIJIEM U YCTPOWCTBOM
NIPOTHBOIa3a; MOJy4yeHUe, coOupaHue, pacro3HaBaHUE U M3YYeHHE CBOWCTB YIVIEKHCIIOrO ras3a; Mmpo-
BEJIEHUE KAaYEeCTBEHHBIX peaklUuil Ha KapOOHAT- W CHJIMKAT-WOHBI U M3yYEHHE NMPHU3HAKOB HX
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NMPOTEKaHUsA; O3HAKOMJIEHHE C  MPOAYKIMEH  CHUJIMKATHOM  MPOMBIIUICHHOCTH;  pEIICHUE
IKCTICPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHele HeMeTauTbl U UX COCTMHECHUS».

MeTaibl ¥ UX COSIMHCHHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU MX TOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux saementoB /. 1. MengeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJUIOB. MeTaJTndecKasi CBsA3b U METAINTMYCCKAss KPUCTAIUIMUECKAs PEIIeTKa. DJIEKTPOXUMHUCCKUI
psaa HampspKeHud MeTayuioB. DHU3MUECKME W XUMHUYECKHE CBoMcTBa MeTayioB. OOmme crnocoOb
norydeHus: MeTaJioB. [loHsATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI KX OT KOPPO3HH.
Crnagsl (cTalb, 4yryH, JIOPATIOMUHHN, OpOH3a) M UX IPUMEHEHHE B OBITY U IIPOMBIIIUICHHOCTH.

[[lenounble MeTauibl: TONOKEeHUE B llepuoanyeckoid cucteMe XMMHYECKHX 3neMeHToB /I, .
MeneneeBa; CTpOCHHE UX aTOMOB; HaxoxiaeHue B npupoje. Ousnyeckne U XUMHUECKUE CBOMCTBA
(Ha mpumepe HaTpust W Kanus). OKCHIBI M TUIPOKCUABI HATPHUS W Kaius. [IpuMeHeHue MIeIOYHBIX
METAJIJIOB U MX COCIUHCHHMM.

[[lenouHO3eMeNnbHBIE METAJUIBl MarHuid M KalblMil: nojokeHue B llepuoguueckoil cucreme
xumuueckux daemeHToB [[. WM. MenaeneeBa; CTpoeHHME HMX aTOMOB; HAaXOXKIAEHHUE B IMPHUPOJE.
duznueckre U XMMUYECKUE CBOMCTBA MarHusl M KaibIus. BaxkHelmme coequHeHns Kaablus (OKCHUII,
TUIPOKCHUT, COJN). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHSHUS.

Amomunuii: nosioxxkenne B llepuoamyeckoil cucteme XuMuueckux asiemeHtoB . .
MenneneeBa; CTpOCHUME aTOMa; HaxoXkAcHUE B Ipupone. PuU3NUEeCKHE U XUMHUYECKHE CBOMCTBA
aTrOMUHMSI. AM(OTEpPHBIE CBOMCTBA OKCHA M THUIPOKCHIA ATFOMUHUSI.

Keneso: nonoxxenne B Ileprognueckoi cucteme xumuyeckux sneMeHToB Jl. M. Menneneena;
CTPOEHHE aTOMa; HaXOXKJEHHE B mpupoje. PU3M4YecKrue U XMMUYECKHUE CBOMCTBA Xese3a. OKCUIbI,
ruapokcuabl u conu xene3a(ll) u xenesa(lll), ux cocra, CBONCTBA U MOJIyYCHHE.

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMJICHHME C oOpa3llaMd METAJJIOB M CIUIABOB, HX
(U3MYECKUMU CBOWMCTBAMHU; MU3yUEHHUE PE3YIbTATOB KOPPO3UU METAIOB (BO3ZMOKHO HCIOJIH30BAHUE
BHJICOMAaTEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHJIA KaJbIlUs M HATPHUS C BOJOW (BO3MOKHO
WCIIOIb30BAaHUE BUICOMATEPHUANIOB); HCCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, MPOIECCAa TOPECHUS
JKeneza B KUCIOpone (BO3MOYKHO MCIOJB30BAaHME BHUACOMATEPHUATIOB); IPHU3HAKOB IMPOTCKAHUS
KaueCTBEHHBIX PEaKlUil Ha MOHBI (MAarHus, KajblUs, allOMUHUS, UHKA, xene3a(H) u >xeneza(lll),
Menu(H)); HaOmroneHue W omucaHue IMPOIECCOB OKpAIIMBaHUS IJIAMEHW MOHAMH HATPHUS, Kaausd U
KaJblust (BO3MOXKHO HCIOJB30BaHUE BUACOMATEPHATIOB); HCCIEIOBAaHUE aM(OTEPHBIX CBOHCTB
TUJIPOKCHIA AJTIOMHHUSI U THAPOKCUJA LIMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 33Jlady M0 TeMe
«BaxHeHIme MeTajIbl U UX COSIMHCHU.

XuUMHS U OKpY>Karolias cpeaa

HoBbie maTepuansl u TexHojoruu. BemecTBa u Marepuaibl B MOBCEIHEBHOM JKU3HU YEJIOBEKA.
Xumusi u 310poBbe. be3onacHoe MCIoONB30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. IlepBas
MOMOIIlb TPU XUMHYECKUX OXKOTax U oTpaBiieHUsaX. OCHOBBI 3KOJOTHMUYECKOW TI'PaMOTHOCTH.
XUMUYECKOe 3arpsi3sHEHUE OKPYXKAIOIIeH cpe/ibl (MpeeabHas A0MyCcTUMasi KOHIIEHTPAIHs BEIIeCTB —
[TK). Posib XuMuM B pelIeHUH IKOJIOTMYECKHUX ITPOOIIEM.

[TpupogHbIe WCTOYHWUKH YTJIEBOAOPOAOB (Yrojib, TPHPOAHBIM Ta3, HEPTh), TPOIYKTHI HX
nepepadOTKH, UX POJIb B OBITY M MPOMBIIINICHHOCTH.

XUMUYECKUN SKCIEPUMEHT: HU3yueHHE OO0pas3IloB MaTepuanoB (CTEKIO, CIUIaBbl METAJJIOB,
MOJINMEPHBIE MaTepUAIIbI).

MexnpeaMeTHbIE CBS3U

Peanuzanus MeXnpeIMETHBIX CBSI3EH MpU M3YYCHUU XMMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepes
WCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHSATHH, TaK M MOHSITHMA, SIBISIONINXCS CHCTEM-
HBIMU JIJIS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIC TMOHATHS: HAay4HBIM (akT, THIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CUHTE3, Kiaccuukaius, nepuouIHOCTb, HAOIIOEeHUE, YKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE,
MOJIETIb, SIBJICHHUE, TAPHUKOBBIN (D (PEKT, TEXHOTOT U, MAaTEPHAIIBI.

®dusnka: Marepus, aToM, DOJEKTPOH, TNPOTOH, HEWUTPOH, WOH, HYKJIWA, H30TOIIHI,
PaauoOaKTUBHOCTb, MOJIEKYJA, FIEKTPUUECKUN 3apsil, MPOBOJAHUKHU, MOJYIPOBOJAHUKHU, TUAJIEKTPUKH,
(dboTodNIEeMeHT, BEIECTBO, TEJO, O0BEM, arperaTHoe COCTOSTHHME BeEMIeCTBa, Ta3, pPacTBOP,
PacTBOPUMOCTD, KPUCTAIIIMYECKAsI PEIICTKA, CIUIABbI, (U3NYECKUE BEITUYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMHYECKOE€ MPOCTPAHCTBO, TIAHETHI, 3B¢3/1b1, COJHIIE.
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buonorusi: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpaJIbHbIE YHIOOpPEHUs,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTRA.

l'eorpacdus: atmocdepa, ruapocdepa, MUHEpANbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAaeMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWA YYEBHOI'O ITPE/IMETA
«XUMUIA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUWA

WN3ydyeHne XuMuUM B OCHOBHOHM IIKOJI€ HANpaBJI€HO Ha JIOCTHKEHUE OO0y4arolMMHCS
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS YUE€OHOTO MpeMeTa.

JIM4HOCTHBIE pe3yNbTaThl

JIMYHOCTHBIE PE3YNIbTaThl OCBOSHUS] IPOTPAMMbI OCHOBHOT'O 00OIIEro 00pa3oBaHMs JOCTUTAIOTCS
B XOJIe O0y4YEeHHs] XUMUU B €IMHCTBE Y4EOHON M BOCHUTATENbHOU JesTenbHOCTH OpraHusaiiu B CO-
OTBETCTBUU C TPaJAULMOHHBIMU POCCHUMCKUMM COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH
LEHHOCTAMHM, TPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMU MOBEACHHUS M  CIOCOOCTBYIOT
IpoIieccaM CaMOIO3HAHUs, CAMOPAa3BUTHS U COLMATU3ALUH 00yYatOIUXCSL.

JIndHOCTHBIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH:

[laTproTHUecKoro BOCIUTaHUS
1)  LEHHOCTHOIO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYy4HOMY
HACJICINI0, TIOHMMAaHMs 3HAYCHHS XHMHUYECKOW HAayKd B JKM3HH COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BIJIAJIETh JIOCTOBEpHOW HHGPOpMalMell O TMepeOBbIX TOCTHKEHUSIX U  OTKPBITUAX
MHUPOBOW M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa H
00111eCTBa;

I'paxxnanckoro BocnuTaHus
2)  TPEACTABICHMS O COLMAIBHBIX HOPMaX M MPaBHJIaAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOW, YueOHO-HMCCIeI0BaTeIbCKOH,
TBOPYECKOM U IPYrUX BUAAX ACSITEIbHOCTH; TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM €SITeIbHOCTH
IIPY BBIIOJHEHUM Y4€OHBIX, [103HABATEIbHBIX 3aJay, BBIIOJHEHUU XHMUYECKUX SKCIIEPUMEHTOB,
CO31aHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO U B3aMOIIOMOIIM B Ipoliecce 3TOi
y4eOHON JesATENbHOCTH; TOTOBHOCTH OLIEHMBATh CBOC IOBEJEHUE M IOCTYIKH CBOMX TOBapHILEH C
MMO3ULIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUM ITOCTYIKOB;

LlenHOCTH HAYYHOT'O TO3HAHUS
3)  MHUPOBO33PEHYECKHX NPEICTABICHUN O BELIECTBE U XUMUYECKON PEaKlUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKM U COCTaBIISIOIIMX OCHOBY JJIl IOHMMAaHHS CYLIHOCTU Ha-
YYHOM KapTUHBI MHUpA; TMPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS MPUPOJIBL,
B3aMMOCBS35X 4€JIOBEKA C IPUPOJHOMN CPENOi, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;
4) TO3HABaTEJIbHbIX MOTHUBOB, HAIpPABJICHHBIX HA I[IOJYyYEHUE HOBBIX 3HAHUM IO XHMUH,
HEOOXOAMMBIX JIJIsi 00BsICHEHHsI HAOII01aeMBIX MTPOIIECCOB U SIBIICHUIA;
5)  TIO3HABATENbHOW, HHPOPMAIMOHHOM W YHUTATENBCKOM KYIBTYpPbl, B TOM UHCJIE HABBIKOB
CaMOCTOSITENIbHOW PabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH, TOCTYIHBIMU
TEXHHUUYECKUMHU CpeICTBaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;
6) WHTEpeca K OOYYEHHIO M TIO3HAHUIO, JIOOO3HATEIFHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00Opa30BaHUI0, MPOEKTHOM M MCCIEI0BATENbCKON NEATENIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS 00y4YEeHUs B lajbHEHIIEM;

DopMHUpOBaHUS KYJIBTYPHI 310POBbS
7)  OCO3HAHUS LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHS] K CBOEMY 3[0POBBIO, YCTAHOBKHM Ha
3JI0pOBBIIl 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUM U HENPUATHS BPEIHBIX MPHUBbIUEK (yMOTpeOIeHus
AJKOTOJISI, HApPKOTHKOB, KYpPEHHs), HEOOXOIWMOCTH COOJIIOJIEHHUs TMpaBWi OE30MaCHOCTH TpH
00palIeHNH ¢ XUMUYECKUMHU BEIIeCTBAMH B OBITY U PeabHOM JKU3HHU;

TpynoBoro BocuuTaHus
8)  MHTepeca K MPAaKTUYECKOMY HM3y4YeHHI0 Tpodeccuil M TpyAa pasIUdHOro poja, YBaKEHHE K
TPYAy U pe3ynbTaTaM TPYIOBOH NeATEIbHOCTH, B TOM YHCIIE HAa OCHOBE MPUMEHEHMS MPEIMETHBIX
3HaHUI MO XMMHUHU, OCO3HAHHOTO BHIOOpAa MHIMBUAYAILHONW TPAEKTOPUHU MPOJIOIDKEHHSI 00pa30BaHUs C
Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTM K XHMMHHU, OOIIECTBEHHBIX HMHTEPECOB U
notpeOHOCTeH; ycnemHoi npohecCHoOHaNbHOW AESITeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHIA;
TFOTOBHOCTh aJalTUPOBATHCS B MPOQECCUOHANILHOI cpefie;
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DKOJIOTMYECKOTO BOCIIUTAHUS
9)  SKOJOIMYECKH IeJIeCO00Pa3HOro OTHOILEHUS K MPHUpOJie KaK HCTOYHMKY JKM3HM Ha 3emie,
OCHOBE €¢ CYIIECTBOBAHHWS, MOHUMAHUS IEHHOCTH 3J0POBOTO M 0e30MacHOro obpasza XKHU3HH,
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (U3UYECKOMY U MCUXUYECKOMY 3/J0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIIOICHUSI TPaBWI OE€30MacHOr0 IMOBEJIEHUs NpH paboTe ¢ BELIECTBAMH, a TaKXe B
CUTYalMSIX, YTPOXKAIOIIUX 310POBbIO U JKU3HU JIFOICH;
10)  CIOCOOHOCTHM HMPUMEHSTHh 3HAHHUSA, MOJydaeMble MPHU HW3YUYEHUM XUMHHM, JJI pelIeHHs 3azad,
CBA3AaHHBIX C OKPYXKAIOIIEH MPUPOJHON CpEOi, NMOBBIIMIEHHUS YPOBHS JKOJIOTMYECKON KYJIBTYPBHI,
OCO3HAHMS TJIO0AJIBHOTO XapaKTepa HKOJOTHMYECKUX MpoOJeM U MyTed MX peleHUs! MOCPEeCTBOM
METOJI0B XMMHHY;
11) HKOJIOTMYECKOTO  MBILIUIEHUS, YMEHHUS PpPYKOBOJICTBOBAaTbCS MM B  II03HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAIbHON MTPaKTHKE.

MeTtanpeameTHbIe pe3yIbTaThl

B cocrtaBe MeranpeaMeTHBIX pPe3yJabTAaTOB BBLICNSAIOT 3HAUYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33PEHHUSI OOIlEHAyYHbIe TOHATHS (3aKOH, TEOpHs, NPUHIMI, THUMOTe3a, (akT, CHUCTEeMa,
MIPOLIECC, IKCIIEPUMEHT U JIP.), KOTOPbIE UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YU€OHBIX MpEAMETax
U TIO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX NPEAMETOB (OPMHUPOBATH NMPEACTABICHUE O IIETOCTHON
HAy4YHOU KapTUHE MUpA, U YHUBEpCcaJbHbIe yueOHbIE AeHCTBHS (I03HABATEIbHbIE, KOMMYHUKATHUBHEIE,
peTyIsSTHBHBIE), KOTOpble o0OecrneunBaoT (OPMUPOBAHME TOTOBHOCTH K CAMOCTOSTEIILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM 1eITeIbHOCTH.

MertarnpeMeTHbIE pe3yiIbTaThl OCBOCHHS 00pa30BaTENbHOM MPOTpaMMbl MO XUMHUH OTPaKaoT
OBJIAJICHNE YHUBEPCAJIbHBIMH I03HABATEIBLHBIMH IEUCTBUSIMHU, B TOM YHCIIE:

bazoBbpIMU JIOTHYECKUMHU IEVCTBUAMU
1)  YMEHHEM MCHOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHHUS] TP OCBOCHHWH 3HAHUMN: PaCKphIBaTh
CMBICII XMMHUYECKUX NOHATUHN (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C
OPYTMMU TOHSATUSIMHU), UCHOJb30BaTh IMOHATHUS [JIs1 OOBACHEHUS OTACNbHBIX (PAKTOB M SIBICHUI;
BBIOMPATh OCHOBAHMA M KPUTEPUHU I KIACCH(PHUKAIMUA XHUMHYECKHX BEHIECTB U XHMHUYECKHX
peakuuii; yCTaHaBIMBATh NMPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTaMHM HU3Yy4Y€HUS; CTPOUTH
JIOTUYECKUE DPACCYKACHUS (MHIYKTUBHBIE, NEIyKTHBHBIE, II0 aHAJOIUM); JejaTb BBIBOABI U 3a-
KIIFOUECHMUS;
2)  YMEHHEM IPUMEHATh B IIPOLECCE IO3HAHWUA NOHATUA (NPEAMETHBIE U METAIIPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, WCIIOJIb3YyeMble B XUMHUH, MpeoOpa3oBbIBaTh HIMPOKO
IIPUMEHSIEMbIE B XMMHMHM MOJIEIBHBIE IIPEJCTABICHUS — XUMHUYECKMHM 3HAK (CHUMBOJ 3JEMEHTA),
XuMHueckasi GopMysa U ypaBHEHHE XUMUYECKOM peaklui — MpPU PEHIeHUH Y4eOHO-TI03HaBATEeIbHBIX
3a/1a4; C Y4ETOM 3TUX MOJIEIbHBIX MPEICTABICHUN BBIABIATH M XapaKTEpHU30BaTh CYLIECTBEHHbIE
MIPU3HAKU M3YyYaEMBIX O0BEKTOB — XMMHUUYECKHUX BEIIECTB M XMMHUYECKUX PEAKLUN; BBISIBIATH OOIIHE
3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHBIE CBS3M M INPOTUBOPEYMs B M3y4aeMbIX IIpolieccax M
SIBJICHUAX; [MpeasiaraTh KPUTEPUU [UJIsl BBIABICHHUS HTHUX 3aKOHOMEPHOCTEH M MPOTUBOPEUYUI;
CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus y4eOHOW 3anadyd (CpaBHHUBATH HECKOJBKO BapUAHTOB
pelieHus, BEIOUpaTh Hanbosee MOAXOAAIIUN C YIETOM CaMOCTOATEIBHO BbIICTICHHBIX KPUTEPHEB);

ba3oBbIMU HCCIIE10BATENBCKUMU IEUCTBUSAMU
3)  YMEHMEM MCIOJIb30BaTh IIOCTABIEHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA ITI03HAHUS, & TAKKE B
KAauecTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3bl IO IMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKIICHUH;
4) TpuoOpeTeHHE OIbITa MO IUIAHUPOBAHUIO, OpPraHu3allid U TPOBEACHUIO YUYEHHUUECKHX
HKCHEPUMEHTOB: yMEHHE HaOJ0JaTh 3a XOJOM IpOLEcca, CaMOCTOSTENbHO MPOrHO3UPOBATH €ro
pe3ynbTaT, (QopmMynupoBaTh OOOOIIEHUS W BBIBOJBI IO pE3yJbTaTaM MPOBEICHHOTO OIBITA,
HCCIIEIOBAHUs, COCTABIISAITh OTYET O MPOETaHHOM padoTe;

Paboroii ¢ unpopmanueit
5)  YMEHHEM BBIOMPATh, AaHAIU3UPOBATH M UHTEPIPETUPOBATH MHPOPMAIUIO PA3THYHBIX BHIOB U
¢dbopM mpeacTaBlIeHUs], MOIYYaeMYI0 M3 Pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJISpHAs JUTEpaTypa Xu-
MHYECKOTO COJEp)KaHUs, CIIPaBOYHbIE MOCOOUs, pecypchl VHTepHeTa); KPUTHYECKH OLEHMBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALINIO;
6)  YMEHHEM INPHUMEHATh PA3JIMYHbIE METOJbl M 3alpOoChl MpPU MOUCKEe U OTOOpe MHpOpMALMU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BHIIOJHEHHS yYEOHBIX M TIO3HABATEJIbHBIX 3a/1a4
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OTpEAENCHHOTO THWIA; MPUOOPETEHHE OMbITa B O0JIACTH HUCHOJB30BaHUS HWHGOPMALMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUH, OBJAJACHUE KYJIbTYpOH aKTHBHOTO WCIIOJIB30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM; CaMOCTOSITENILHO BBIOMpATh ONTHUMANbHYIO (OpMy TpeacTaBiIeHHs WH(HOPMALIUN
U WUIIOCTPUPOBATh pellaeMble 3a/ladydl HECJIOKHBIMH CXeMaMH, JharpaMMaMu, APYTUMU (GopmMamu
rpaduKu 1 UX KOMOMHAIUSIMH;
7)  YMEHHEM HCIOJh30BaTh M aHAJU3UPOBATH B Tpolecce Y4eOHOW U HCCIeNOBaTeIbCKOU
NESTEIBHOCTH UH(POPMAIUIO O BIUSHUU MPOMBIIIICHHOCTH, CEIHCKOTO XO3SIMCTBA M TPAHCIOpPTa Ha
COCTOSIHME OKPYKAOIIEH IPUPOJHOUN CPEbI;

YHuBepcanbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU
8)  yMEHHEM 3aJlaBaTh BOIPOCHI (B XOJE IHUAJIOTa W/WIM THUCKYCCHU) TIO CYIIECTBY O00CYXAaeMOi
TEMBI, POPMYIUPOBATH CBOM MPEIOKESHHUS OTHOCUTEIBHO BBIITOJIHEHUS TIPEJIOKEHHON 3a/1a4H;
9)  mnpuoOpeTeHHe OmbITa MPE3CHTALUU PE3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO 3KCIIEpUMEHTa
(;mTabopaTopHOTO OMBITA, JTAOOPATOPHOW PAOOTHI TIO HUCCIECJOBAHHIO CBOWCTB BEIIECTB, Y4E€OHOTO
MIPOEKTA);
10)  3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMHM MO3HABATEJIBHOW U MCCIEN0BATEIbCKON
NESTENBHOCTH MPU PEUIeHUH BO3HUKAIOUIMX MPOOJieM Ha OCHOBE y4yeTa OOLIMX MHTEPECOB U COrJia-
COBaHMsI MO3HUIUN (00CYKACHHS, 0OMEH MHCHUSMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS COBMECTHBIX
NEHCTBHI, onpe/iesieHne KPUTEPUEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON paOOTHI U 1. );

VYHuBepcanbHBIMU PETYIATUBHBIMU JEUCTBUSIMU
11) YMEHUEM CAMOCTOSITEJIbHO OMNPEACNATh LENH AEATEIbHOCTH, IUIAaHUPOBATH, OCYIIECTBIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JESATEIHHOCTh, BEIOMpATh Hanbolee
¢ dexTuBHBIE CITOCOOBI pelieHrs YUeOHbIX W TO3HABATEIBHBIX 3a7[a4, CAMOCTOSTEIHBHO COCTABIISAThH
WIM KOPPEKTUPOBATh MPEJIOKEHHBIM aJIrOpPUTM JEHCTBUI IPU BBHINOJIHEHUH 33JaHUM C y4e€TOM
MOJIyYEeHHUS HOBBIX 3HAaHUH 00 H3y4daeMmbIX OOBEKTaX — BEIIECTBAX M pEaKIMsIX; OICHUBATh
COOTBETCTBHUE MOJYUYEHHOT'O pe3yybTaTa 3asiBICHHOU LIETH;
12)  YMEHHEM HCIOJIb30BATh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaraeéMble B YCIIOBUU 3aJaHUM.

[IpeameTHbIC pe3yabTaThI

B cocraBe nmpeaMeTHBIX ~pE3yAbTaTOB IO OCBOCHHUIO  00S3aTENBHOTO  COJIEP)KaHUs,
YCTaHOBJICHHOTO JIaHHOW pa0odell MmporpamMMou, BBLICISIOT: OCBOCHHBIE OOYYAIONIMMHKCS Hay4dHBIC
3HAHUS, YMEHUS U CHOCOOBI NEeUCTBUH, crienupuyeckue s MpeIMeTHON o0mactu «XuUMUs», BUIBI
JESITEIIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS, €T0 MHTEPIIPETALNH, IPEOOPa30BAHMUIO U TPUMECHEHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUSX.

[IpenMeTHBIC pe3yIbTaThl MPEICTABICHBI 10 TOJlaM O0YYEHHUsT M OTPaXXaroT C(HOPMUPOBAHHOCTH
y 00y4aroImuXxcs CIEAYIOUUX YMEHUI:

8 KJIACC
1)  packpuleams CMblci OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJIEKYJIA, XUMAYECKUI 3JIEMEHT,
MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh (OJIHOPOJHAs M HEOJHOPOIHAs), BaJE€HTHOCTb, OT-
HOCUTEJIbHAsl aTOMHAasi M MOJIEKYJsIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAs Macca,
MaccoBasi JOJIi XUMHUYECKOTO DJIEMEHTa B COCAMHEHHWH, MOJSIPHBIM OOBEM, OKCHJA, KHUCIIOTa,
OCHOBAaHHWE, COJb, OJEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKas peaKius,
KIacCu(UKAIMA PEaKIUN: PEaKIUu COCIUHEHUS, PEaKIMH Pa3NIOKEHUS, PEAKIHH 3aMEIICHUs,
peakuuu oOMEHa, 3K30- M SHIAOTEPMHUYECKHE pEeaklWu; TEIUIOBOM 3(PQeKT peakiuu; sApo aroma,
JNIEKTPOHHBIA CIIOM aroma, aToMHas OpOUTAllb, PaguyCc aTOMa, XUMHUYECKas CBS3b, MOJSIpHAS H
HEMOJISIpHAsl KOBAJEHTHAsl CBs3b, MOHHAs CBsI3b, MOH, KAaTMOH, AHMOH, PAacTBOpP, MaccoBas 0
BelecTBa (MPOIICHTHAs KOHIIEHTpPAIlUs) B paCTBOPE;
2)  WLIOCMPUPOB8amMs B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUH (CM. M. 1) U NPUMEHSTHh ITH
TIOHSITHS MPU OTMCAHUU BEIIECTB M MX MPEBPAICHUH;
3)  UCNONb308amb XUMHMUYECKYIO CHUMBOJIUKY AJI COCTaBIeHHUS (GOpMYJT BEIIECTB U ypaBHEHHI
XUMHYECKUX PEAKIUN;
4)  onpedeisimb BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX; CTEIEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COEAUHEHUSIX; TPHUHAIICIKHOCTH BEIIECTB K ONPEIEICHHOMY KJIACCY COCTHHE -
HUU 1O QopmynaMm; BHJ XHUMHUYECKOW CBA3M (KOBAJIEHTHAsT W HWOHHAs) B HEOPraHUYECKUX
COCTMHECHUSIX;
5)  packpvieams cmuica [lepuonnueckoro 3akona /1. 1. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAHHE
MEePUOINYECKON 3aBUCMMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MoJjiokeHus B [lepuoanueckoit
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CHUCTEME; 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYISIPHOTO
yUeHHUs, 3aKOHa ABOraipo; onuceléams U Xxapakmepusoéams TadaMuHyro Qopmy Ilepuoanueckoit
CUCTEMBI XMMHUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-Tpyrmna)» u
«mmobounas mnoarpynna (b-rpynma)», manele u OosbIIME€ TEPHOIBI; COOMHOCUMb OOO03HAYCHUS,
KOTOpbIe NMEIOTCs B Tabnuie «llepuonnyeckas cucrema xumudeckux snemeHToB J[. 1. MenzaeneeBa»
C YHMCJIOBBIMU XapaKTEePUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3aps] s1pa,
o0I1ee YMCIIo IEKTPOHOB M PACIIPEICIICHNE UX TI0 AJIEKTPOHHBIM CJIOSIM);
6)  Kraccuguyuposamv XUMUYECKUE 3JIEMEHThI; HEOPraHWYECKHE BEIECTBA; XUMHUECKUE PEAKIUH
(10 YUCIly ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3P PEKTy);
7)  Xapakxmepuzoeams (ONuUcbléams) 0OIIME XUMUYECKHE CBOMCTBA BELIECTB Pa3jIMYHBIX KJIACCOB,
MOATBEPKJIast OINUCAHUE TMPUMEpPAMU MOJICKYJSPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XHWMHUYECKHUX
pEeaKIINIA;
8)  mpocHo3uposamb CBONCTBA BELIECTB B 3aBUCUMOCTH OT MX KadyeCTBEHHOIO COCTaBa,
BO3MOYKHOCTH NMPOTEKAHUsI XUMUYECKUX MPEBPAILICHUHN B Pa3INYHBIX YCIOBUSX;
9)  8bIYUCNAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB; MACCOBYIO JOJIIO
XUMHUYECKOT0 JIEMEHTa 10 GopMyJie COeTMHEHUS; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJAUTH
pacyCThI 10 YPABHEHUIO XUMUYECKON peaKInu;
10)  NpuMeHAmb OCHOBHBIE OIEpallMd MBbICIUTEIbHOW JEATENIbHOCTH — aHallu3 W CHUHTE3,
CpaBHEHHE, OOOOIICHHE, CUCTeMAaTU3aINI0, KIAaCCU(UKAIMIO, BBISBICHUE MPUYHMHHO-CIICCTBEHHBIX
CBsI3€M — Ui M3y4eHHs] CBOMCTB BEIIECTB M XMMHMYECKUX PEAKIIMi; €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOIOICHHE, U3MEPEHHE, MOJISITHPOBAHHUE, YKCIIEPUMEHT (peanbHbI U MBICIICHHBIN );
11) c1e0oeamy TpaBUIIaM IMOJIb30BAHUS XUMUYECKOM MOCY10# 1 TabopaTOpHBIM 000pyAOBaHUEM, &
TaKKe TpaBwiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHMSIMH TIO BBHITIOJHCHHIO
Ja00PaTOPHBIX XMMHUYECKUX OIBITOB TIO TIOJYYCHHUIO U COOMPAaHMIO Ta3000pa3HBIX BEIIECTB (BOI0pOIa
U KHCIIOpOJ1a), IPUTOTOBJIEHHUIO PACTBOPOB C ONPEIEICHHON MacCOBOW JOJIEH PaCTBOPEHHOI'O BELIE-
CTBa; IUIAHUPOBAaTh M MPOBOAUTH XMUMHUYECKHE SKCIEPUMEHTHI 10 PAcCHO3HaBaHHIO PacTBOPOB
IIEJI0YEH 1 KUCIIOT C TIOMOUIbIO HHANKATOPOB (JaKkMyc, peHondranent, METHIOpaHK U JIp.).

9 KJIACC
1)  packpwvleamv CMbiC/l OCHOBHBIX XUMHMUYECKUX MOHATHI: XUMHUUECKUN AJIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO, BaJCHTHOCTh, 3JEKTPOOTPULIATEIIb-
HOCTbh, CTCTICHb OKHCIICHUS, XUMUYECKasl PeaKIHsi, XMMHUECKasl CBs3b, TEIUIOBOU A((EKT peaKiiuw,
MOJIb, MOJISIPHBIM 00BEM, PACTBOP; AJNEKTPOIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs JTUCCOLUAIUS,
peakuuMd MOHHOTO OOMEHa, Karajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMbIC
peaKklny, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEb, OKUCICHHE U
BOCCTAQHOBJICHUE, aJUIOTpONuUs, aM(OTEPHOCTb, XHMMHYECKas CBs3b (KOBaJeHTHas, HWOHHAas,
MeTaJIn4yecKas), KpUucTajuIndeckas pemieTka, KOppo3us METaJlIOB, CILIaBbL, CKOPOCTh XUMHUYECKOM
peakiuu, npeaensHo qonyctumas koHnentpamus (I11I/IK) Bemecrtsa;
2)  WLIOCMPUPOBAmMb B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX MOHITHHA (cM. M. 1) ¥ IPUMEHATH 3TU
TIOHSITHUS MPU OMMCAHUU BEIIECTB M MX MPEBPAICHUN;
3)  UCNONb306amMb XUMHUYECKYI0 CHMBOJHMKY JJIs COCTaBJIeHHS (GOpMYJT BEIIECTB U ypaBHEHHI
XUMHUYECKUX PEAKIU;
4)  onpedensimb BAJCHTHOCTh U CTEMEHb OKHUCICHHUS XHUMHUYECKHX JJIEMEHTOB B COCIUHEHUSIX
pPa3IMYHOTO COCTaBa; NPHUHAJUIEKHOCTh BEIIECTB K ONPEACJICHHOMY KIJIACCy COEIUHEHHM IO
dbopMynaM; BUJ XUMHUYECKOW CBA3M (KOBaJCHTHAsl, WOHHAsl, METAJJIMYecKas) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsj] HOHA MO XUMHUYECKOW ¢GopMmyre; XapakTep cpelabl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUH, TUI KPUCTAIUIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;
5)  packpvieams cmuic Ilepuogmueckoro 3akona . M. MenneneeBa W JE€MOHCTPUPOBATH €r0
MOHUMAaHUE: ONUCHIBAMb U Xapakmepuzosams Tabnuunyto Gopmy llepuonnyeckoit cucTeMbl XuMu4e-
CKHX JIEMEHTOB: pa3jIMyaTh MOHIATHS «TJ1aBHas noarpynna (A-rpynmna)» u «mmobdounas noarpymnmna (b-
Tpynma)», Majuble W OONbIIME TEePUOMbI; CcoomHocums O003HAYEHUS, KOTOpPbIE HMMEIOTCS B IIe-
pUOAMYECKON TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB
(coctaB u 3apsn snpa, o0IlIee YUCIO AICKTPOHOB M paCIpelelieHue UX MO AIEKTPOHHBIM CJOSM);
00bACHAMb 001IME 3aKOHOMEPHOCTU B U3MEHEHHUU CBOMCTB 3JIEMEHTOB U MX COEAMHEHUU B Mpejenax
MaJIbIX MIEPUO/IOB U TJIABHBIX MOATPYIII C YUETOM CTPOEHHUS UX ATOMOB;
6)  Kaaccuguyuposams XUMUYECKUE DJIEMEHTHI; HEOPraHWYECKUE BEIECTBA; XMMHUYECKUE peaKluu
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(Mo YMCITy M COCTaBY y4YacTBYIOUIMX B PEaKIM{ BELIECTB, MO TEINIOBOMY 3(PQEKTy, M0 N3MEHEHHIO
CTETICHEH OKMCIICHUS] XUMHUYECKUX DIIEMEHTOB);

7)  Xapakmepusoeamb (onucvléams) OOLIME U CIEUUPUUECKHE XUMUYECKUE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, IOATBEPKIas ONMCAHWE TNPHMEPAMH MOJCKYISPHBIX M HOHHBIX ypPaBHEHHH
COOTBETCTBYIOLINX XUMUYECKUX PEaKLUH;

8)  cocmasname ypaBHEHUS IEKTPOIUTUYECKON JTUCCOIMAINM KUCIIOT, IIEJI0Yei U CoNel; MOIHbIe
U COKpAIICHHBIE YpAaBHEHHs pEaKUUMid HOHHOIO OOMEHA; ypaBHEHMS pEeaklUil, MOATBEPKIArOIINX
CYIIIECTBOBAHNE TEHETHYECKON CBSI3M MEXIY BEIECTBAMHU PA3IMYHBIX KIACCOB,

9)  packpviéams  CYHMIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUil  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca dTHX PeaKuuii;

10)  NpocHO3UpO6amb CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHMS; BO3MOXKHOCTHU
MPOTEKAHHU XUMHUYECKHX TPEBPAIICHUI B PA3IMUHBIX YCIOBHSAX;

11)  6bIYUCAAMb OTHOCHUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEeMEHTa 1Mo (hopMyIie COeANHEHNS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOUTH
pacueThl M0 YPaBHEHUIO XUMUUECKOHN peaKInu;

12)  credogamy TIPAaBUIIAM TIOJIB30BAHUS XUMHYIECKOH MOCY0H 1 1a00paTOpHBEIM 000pyI0BaHHUEM, A
TaKKe IMpaBUJIaM OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKUHUSMH IO BBITOJHEHHIO
71a00paTOPHBIX XMMUYECKUX OIBITOB 110 MOJYYEHUIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOrO Irasa);

13)  Npo8oOumb PEAKIUH, TOATBEPKIAIOIINEC KAUYeCTBEHHBI COCTaB pPA3INUYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IYTEM XJIOPHI- OpOMUI-, HOAUI-, KapOoHaT-, pocdar-, cummkat-, cyabgar-,
THIPOKCH/-NOHBI, KATHOHBI aMMOHHSI M HMOHBI W3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOMINE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEILECTB;

14) NpuMeHsams» OCHOBHBIC OIEPALMH MBICIUTEIBHON JEATETbHOCTH — aHAIW3 W CHUHTE3,
cpaBHEHHE, O0OOIIEHHE, CHUCTEMAaTH3AIMIO, BbISBICHUE NPUYUHHO-CICACTBEHHBIX CBS3€H — IS
M3y4YCHHUSI CBOICTB BEIIECTB M XMMUYECKUX PEAKILUI; €CTECTBEHHO-HAYYHBIC METOIBI ITO3HAHUS —
HaOII0IeHNE, U3MEPEHHE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIN U MBICICHHBIN).

15



TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 9 B Hemenio, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMS)

IIpumepHBIE TEMBI,
pacKkpbIBaOUIde JAHHBIN
pasjaeJ NporpamMmmsl,
U KOJINYEeCTBO YaCOB,
OTBOJAMMOE HA UX
U3y4yeHue

OcHOBHOe CoICpiKaHUuEC

OcHoOBHBIE BU/IBI 1eSITEJILHOCTH
00y4JaronmuXxcs

Pa3nen 1. [lepBoHauajibHble XUHMHYECKHE

noHsiTus (20 u)

Tema 1. Xumua —
BasKHas 00J1aCTh
€CTECTBO3HAHMUSA u
NMpaKTU4eCcKou
JeATEJbLHOCTH

Je/i0BeKa
G

[Ipeamer xumuu. Ponbs xumuu B
JKU3HUYCIOBEKa. XUMHUS B
CHUCTEME HayK.

MeTtoapl TIO3HAHUS B XUMUU.
Tena u BemectBa. Ouznueckne
CBOMCTBaBeNIECTB. ATperaTHoe
COCTOSIHHE BelleCcTB. YHUCThIE
BEILECTBA M CMECH.

Crnioco6blI pa3aesieHust CMeceil.
du3nuecKue 1 XUMHYECKHUE
sieHus. [Ipu3zHaku u yciaoBus
NPOTEKAHUS XUMHUUYECKUX
peaKkIum.

3HaKOMCTBO C IIpaBUJIAMH
0e30MacHOCTHUH MIPUEMaMU
paboThl B XUMHUYCCKOU
JTabopaTopum.

JdemoHcTpauuu

1. JIaGopatopHoe

000pyn0OBaHUE.

2. Paznuunable BUABI XUMHUYECKON
MTOCY/IBI.

3. O06pa31pl BEUIECTB.

4. CiocoOnI pa3ieieHus
cMmecel ((punb-TpoBanue,
BBIITApPUBAHUE, TUCTHILIIS-
s, Xxpomartorpadus).
JlaGopaTopHble n
NMPaKTH4YeCKUuepadoThbl
Jlabopamopnvie onvimoi:

Omnucanue GU3NUECKUX CBOMCTB
BemlecTB. Pa3znenenue cmecu ¢
MMOMOIIBIO MarHuTa.
Ilpaxmuueckue pabomuw:

Ne 1. ITpaBuma paGoTsl B
JTaGopaTOPUUH MPUCMBI
oOpartieHusi ¢ 1abopaTOpPHBIM
000py/IOBaHUEM .

Ne 2. Paznenenue cmeceii (Ha
MPUMEPEOYUCTKU MOBAPESHHOMU
cosin) [Ipumepsl XuMHUUYECKUX
sIBJICHUH (TpOKaJIMBaHUE METHOM
IIPOBOJIOKH, B3aUMOJIEHCTBHE
MeJa ¢ Kkucioron).Moaenu
aTOMOB U MOJIEKYIL.

° PackpeiBaTh CMBICH
U3y4aeMbIX TTOHSTHUH.

. PackpsiBaTh poiab
XUMHUHU B TIPUPOAE U >KU3HU
YeJIOBEKA, €€ CBA3b C APYTUMHU

HAayKaMH.
° Pazanuarns YUCTbIE
BelllecTBa u CMeEcCH;

OJTHOPOJHBIE U HEOIHOPOJIHBIE
CMECH.

e  Pazmmuarts puznueckue u
XUMHUYECKUE SBIICHUS.

o OnpenensiTe NPpU3HAKHU
XUMHUYECKUXPEAKIIUN U
YCJIOBUSI UX NIPOTEKAHMUS.

e CrienoBaTh paBWIaM
MMOJIb30BaHUSI XUMHUYSCKOU
IMOCYA0U U J1aG0paTOPHBIM
o0opynoBaHUEM, a TAKXKE
MpaBwWJIaM OOpaIIeHus ¢
XUMHUYCCKMMMU BCIIICCTBAMHU B
COOTBETCTBHU C HHCTPYKIIUSI-
MU MO BBHITIOJTHEHUIO
MPaKTUIECKUX padboT.

e [lmanupoBath U
MNPOBOJAUTH XUMHUYE- CKUU
DKCHEPUMEHT O U3YUYECHHUIO U
OMHCAHUIO PU3UUECKUX
CBOMCTB BEIIECTB, CIOCOO0OB
pa3eIeHnusl CMECEHBEIIECTB.

e lcnonw30BaTh NpHU
BBIIOJIHEHUH YUEOHBIX
3aJaHUU U B IIpoliecce
HCCJIEI0BATEIbCKOMN
eI TEIBHOCTH
Hay4YHO-TIOIYJISIpPHY IO
JIUTEPaTypy XUMHUYECKOTO
COZEp>KaHUs, CIIPAaBOYHBIC
MaTepHUaibl, PECYPChI
HNuTtepHera.

. BricTpanBate
pa3BEpHYThIE NTMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha
nHpOpMaIHIO U3 yueOHUKA U
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Botuucnenusn

— OTHOCHTEJILHON
MOJIEKYJISIPHOMMACCHI
BEIIECTB;

MacCOBOH JOJIH
XUMHYECKOI'O DJIEMEHTA
o popmyJsie coe TUHEHUS

CIIpaBOYHBIX MaTEpPHUAJIOB,
rpaMOTHO UCIIOJIb30BaTh
U3YUYCHHBIN MMOHSATUNHBIN
arnmnapaTKypca XUMHUU

Tema 2. BetecTBa
U XUMHYEeCKHEe peakuuu
(1549)

ATOMBI U MOJIEKYJIBI.
XUMUYECKHE IJIEMEHTHI. 3HaKU
(CHUMBOJIBI) XUMUYECKUX
aneMeHTOB. IIpocTeie u
CJI0’KHBIEBEIIIECTBA.
ATOMHO-MOJIEKYJISIPHOE

YUYCHHUE.

Xumuueckast popmyia.
BanenTHOCTh aTOMOB
XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHoOCH- TenbHasi aTOMHas
macca. OTHOcUTEbHAs
MoJIeKyJisipHas Macca. MaccoBast
JIOJISI XUMHYECKOr 0O 2JIEMEHTa B
coennHenun. usnueckue u

XUMHUYECKUE SIBJIICHUS.
XuMHU4ecKas peaxkiusl.
ITpu3Haku

U YCJIOBUS IPOTEKAHUS
XUMHYECKUXPEAKIIUIA.
XuMHu4eckue ypaBHEHHUS.

Trunbl XUMHUYECKUX pEaKIUi
(coenuHeHUs, pa3I0XKEHUS,
3aMelieHus, oOMeHa). 3aKoH
COXpPAaHEHUS MacChl BEIIECTB.
M. B. JlomMmoHOCOB —
YUYEHBIH-3HIIUKJIO-TIETUCT.

JdeMoHcTpanuu

dusznyeckue IBICHUS
(pacTupaHue caxapa B CTYIIKE,
KHIEHNE W KOHJEHCAIUSI BOIbI
UT.1.).

XUMHYCSCKHUE SIBJIICHUS
(ropeHue cBedu, pa3IoKESHHUE
caxapa, B3aUMOJICCTBUE
CEpHOM KHUCJIOTHI C XJIOPUIAOM
Oapwsi, pa3io)KeHUE
ruapokcuaa meau(ll),
B3aUMOICHCTBUE JKeIe3a C
Cepou, B3aUMOJICHCTBUE
’)Keje3a ¢ paCTBOPOM COJIA
menu(1l)).

OnBIT, MIUTFOCTPUPYFOLIU I
3aKOH COXPAHEHM S MacCCHhl.

JlaGopaTopHble M MpaKTHYeCKHe
padoThbI

Jlabopamopnusie onvimawi:
I[Tpumeps! puznaeckux

e [Ipumensath
€CTECTBEHHO-HAy4YHbI€ METOIbI
MMO3HAHUs (B TOM YHCIE
HaOJIIOeHHE, MOJCITUPOBaHHUE,
OKCIIEPUMEHT) U OCHOBHBIC
onepairu MbBICIUTEIbHOMU
JeSITeJILHOCTH (CpaBHEHUE,
KJ1accuukanus) aJis
W3y4Y€HUS BEILIECTB U
XHUMHUYECKUX PEaKIIUU.

e PackpeiBaTh CMBICI
N3y4aeMbIX NOHATHN U
3aKOHOB U MPUMEHSTH d3TU
MMOHSATHS IPU OTTMCAHUU
CBOWCTB BEIIECTB U UX
OpeBpaIieHuM.

e Paznnuate puznueckue
U XUMHUYECKHESIBIICHUS,
OOBSICHATH UX CYIIHOCTH C
TOYKH 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS .

e  OmnpenensaTh NpU3ZHAKU
XUMUYECKUXPEAKIIUI, yCIIOBUSI
X TPOTEKAHUSI.

e OOBSICHATH CYIIHOCTH
(GU3NIECKUX U XUMHUISCKUX
SIBJICHUH C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOT'O
YUYCHUS.

e Kitaccupuumponathb
XUMHYECKHE peakuuu (1o
YHUCIy U COCTaBYy pearupyromnmx
1 00pa3yIoNUIMXCsl BEIIECTB).

e CocTaBisaTh GOPMYJIBI
OMHaApHBIX BEIIESCTB 1O
BAJICHTHOCTH U ONPEJNIENSATh
BaJICHTHOCTbH 1O hopMyiiam
BEIIIECTB.

e PaccraBiATe
K02(p(HUIIMESHTHI B ypaBHEHUSIX
XAUMHUYECKUX PEaKIUM.

e (CrnenoBaTh DpaBUIaM
MOJIL30BaHUSI XUMHUYECKOH
rnocyaou u 1abopaTopHbIM
o0opynoBaHUEM, a TAKXKE
npaBuiIaM oOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUH C
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sIBJIEHUH (IJ1aBJIE€HHE BOCKa,
TassTHUEIbA) .

WHCTPYKLUSIMH 11O
BBIIIOJIHEHUIO JIA00paTOPHBIX
XUMHUYECKHUX OINBITOB.

Hcnons3oBate nipu
BBITIOJTHEHUH YIEOHBIX
3aJaHUU U B IIpoIEecce
HCCJIEI0BATEIbCKOMN
NEeSATEIBHOCTHA
Hay4YHO-IIOIIYJISIPHYO
JINTEPATYPY XUMHUUECKOTO
COJZIepKaHUsl, CIIPaBOYHbBIE
MaTepUuaibl, peCypChl
HuTepHeTa.

e BricTpauBarh
pa3BEpPHYTHIEC TMCBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
nHOpMaIHUIO U3 YUYeOHUKA U
CIIpaBOYHBIX MaTEpHUaJIOB,
TPaMOTHO HCIIOJIB30BaTh
U3Y4YE€HHBIN MMOHATUNHBIU
arnmnapaTKkypca XUuMHUu

Pasnen 2. BaxkHelilme npeacTaBuTe Il Heopranudeckux Bemrectn (30 )

Tema 3. Bo3ayx.
Kucaopona.
ITousiTue 00 oxcuaax

(5 1)

Bo3nyx — cmech razos. CocTan
Bo3ayxa.Kuciopon — anemMeHT
U pocToe BemecTBo. O30H —
aJIOTpOITHAsT MOAU(UKAITHS
kuciaopoaa. Haxoxnenue
KHUCJIOpOJia B MPUPOJIE,
(buzndeckue U XUMHYSCKUE
CBOMCTBa (PEaKIIMU OKHUCIICHUS,
ropexHue). Y cioBus
BO3HUKHOBEHUS U
MpeKpalieHusi TOPEeHHUsI.
IlonsTne

00 oKkcHaax.

Croco0Obl mOJTydeHUsT KUCIIOpoaa
B JIaOOpaTopuu U
MPOMBINIIEHHOCTH. [IpumeHeHue
kucsopoaa. Kpyrosopor
KHUCJIOPOJia B IPUPOJIE.
TernoBoit a3 dexT
XMMHUYECKOU peaK UM,
MOHSITUE O TS PMOXUMHUYECKOM
ypaBHEHUH, DK30- U
SHIAOTEPMUUYECKUXPEAKITUSIX .

e  PackpbIBaTh CMBICHI
W3y4aeMbIX NOHATUU U
OPUMEHSITh 3THU MOHATHUS NIPU
ONHMCaHUH CBOMNWCTB BEIICCTB
U UXIPEBpaIICHUN.

e XapakTepu3oBaTh
(omuchIBaThH) COCTAaB BO3/AyXa,
(puznyeckue u XMUMHUYECKHUE
CBOMCTBa KHCJIOPOAA,
CIIOCOOBI €T0 MOJYUYCHHUS,
NPUMEHEHUEH 3HAUCHHUE B
OpUPOJAE U KMU3HU YEJIOBEKA.

e (CpaBHUBaTh peaklUUU
FOPEHUSI UMEJIEHHOT O
OKHCJICHUS.

e CoOwupath TIpuUOOPHI I
MOJTYUYEHUSIKUCIIOPOia
(BBITECHEHHEM BOJIBI U
BO3/yXa).

e Pacno3HaBaTh ONBITHBIM
Iy TEMKHCIIOPO/I .
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TorumBo (HePTh, yroyib u
METaH). 3arpsi3HeHHEe BO3/1yXa,

CIOCOOBI €ro MPeI0TBpaIlCHUS.

YcuiieHne napHuKOBOIrO
s(pdekTa, pazpymenue
030HOBOTO CJIOS.

JdemoHcTpauun
B3anmonetictBue pocdopa,
Ccephl

U Kelie3a C KUCIIOPOJAOM
(BO3MO>KHOMCTIOIL30BAHUE
BUCOOTBITOB).
Onpenenenue coaepKaHus
KHCJIOPOJia B BO3AYyXE.
OnbIThI, IEMOHCTPUPYIOITHE
YCJIIOBUSIBOZHUKHOBCHUS U
MpEeKpanieHusi TOPSHUSI.

JlaGopaTopHbIe u
NPpaKTU4YeCKUuepadoThl
Jlabopamophulii onvim.
O3HakoMJIeHHE ¢ oOpa3aMu
okcuaoB./Ilpakmuueckas
paboma:.

Ne 3. Ilonmyuenue u cobupanue
KHCJIOPOJia, U3YyUYEHHUE €ro
CBOMCTB.

Boviuucnenusn

— MOJIEKYJISIPHOM MacChI
KHCJIOpOJia

1 030HAa HA OCHOBAHUU
aTOMHOMW MaCCBIXUMHUYECKOT O
3JIE€MEeHTa

e lcnonws3oBaTth
XUMHUYECKYIO CUMBOJIUKY IS
cocTaBJIEeHUsI HOpPMYJI
BEIIECTB,MOJIEKYISIPHBIX
YpaBHEHUH XUMHUYECKHUX
peakuuii ¢ yyacTuem

KHCJI0pOa.
e OOBjCHATH  CYHIHOCTH
SKOJIOTUYECKHUX npooiem,

CBSI3aHHBIX C 3arpsi3HEHHUEM
BO3IyXa.

e (CrnenoBaTh IpaBUIaM
Oe30macHOU pabOTHI B
JabopaTopuu Npu
HCIMOJIb30BAHUUXUMHUYECKOMN
ocyabl 1 000pyZOBaHUs, a
TaK>Xe IIpaBUJIaM OOpaIlleHUs C
TOPIOYMMH BEIECTBAMU B
OBITY.

e [lnmanupoBath u
OCYIIECTBIISITh HA TIPAKTUKE
XUMHYECKHUE dKCIEPUMEHTHI,
NPOBOAUTH HAOIIOACHUS,
JIeJIaTh BEIBOJBI IO
pe3yabTaTaM dKCIIEPUMEHTA.

e VYyacTBOBaTh B
COBMECTHOI paboTeB
rpyIe.

Hcnonb3oBaTthk npu
BBIIIOJTHEHUH YYE€OHBIX
3aJaHUU U B IIpoliecce
HCCIIENOBATEILCKON
JESITEIIbHOCTH
HAay4YHO-TIOIYJIAPHY IO
JIUTEPATYpPy XUMHUUECKOTO
COAEepKAaHUs, CIIpaBOYHbIE
MaTepHabl, peCypchl
HNuTepHeTa.

e BreicTpauBaTh
pa3BEpHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
nHpopmanuo U3 yauecOHUKaA U
CIIpaBOYHBIX MaTe- pUAJIOB,
TPaMOTHO HCIIOJIb30BaTh
U3Y4YE€HHBIN NOHATUNHBIN
anmapar Kypca XuMHH

Tema 4.
Boaopoa.
IlonsTHe 0
KHCJI0TaX U

COJIsAX
(GRS

Bonopon — aneMeHT U
IIPOCTOE BEIlle- CTBO.
Haxoxnenue B npupoje,
(pusmueckre u XUMHUYECKUE
cBOMcTBa (Ha MpuUMepe
B3aUMOJEHCTBUS C
HeMeTaJllIa-MHU U OKCHUJAaMU
METAaJIOB), IPUMEHEHUE,

e  PackpbIBaTh CMBICII
H3y4aeMbIX ITOHSITHH U
NPUMEHSTH ATU MOHATUS IPU
ONKMCaHUU CBOWCTB BEUIECTB U
X IIPEBpAILECHUN.

e XapakTepu3zoBaTh
(onmuchIBaTh) GUHYECKHUE U
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CIOCOOBI MOJTyYEeHHUS.
IToHsTHE O KHMCJIOTaX M COJISIX.
Boviuucnenusn

— MOJICKYJISIPHOW MacCChl
BEIleCTBA HAOCHOBAHUU
aTOMHOﬁ MAaCChbl XUMHNYECCKUX
3JIECMEHTOB

XUMUYECKHE CBOMCTBA
BOJOPOIa, CHOCOOBI €0
MOJIy4Y€HUsI, IPUMEHEHUE.

e Cobuparts npubop st
MOJIy4€HU sl BOJIOPOAA.

e Hcnonab3oBaTh
XUMHUYECKYIO CUMBOJIMKY IJIsI
cocTaBieHUs1 GOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUM
XUMHWYECKUX PEAKIIUU C
ydyacTUEM BOJOPOJA.

e (CrenoBaTh npaBuUiIam
O0e3oracHOM pabOTHI B
nabopaTopuu mpu
HWCIOJIb30BAHUN XUMHUICCKOU
nmocyabl 1 00OpPyJIOBaHUS, a
Tak>ke MpaBUJIaM OOpaImieHus C
TOPIOYMMH BEIISCTBAMUB OBITY.

e [lnmanupoBath u
OCYWIECTBJISITh HA IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
MIPOBOAUTH HAOJIIOACHUS,
JienaTh BBIBOJIBI TTO
pe3yibpTatamM dKCIePUMEHTA.

e  Y4acTBOBATh B
COBMECTHOM paboTe Brpynie

Tema 5.
KounuecTBeHHbBIE

OTHOIICHUHA B XUMHHU
(4 1)

KonnuecTtBo BenecTa. Mouib.
Momnsipnast macca. 3aKOH
ABoraapo. MonsipHbIif 00BEM
ra3oB. Pacuersl 1o
XUMHYECKUM yPaBHEHUSIM.
JdeMoHcTpanus

OO6pa3ibl BEMIECTB KOJINYESCTBOM
1 Mounb.

Bovtuucnienusn

— 00BbEMa, KOJINYECTBA
BEIIIECTBA ra3amno ero
U3BECTHOMY KOJIUYECTBY
BEllle-CTBa UJIM 00BbEMY;
— 00BEMOB razosB I10
YpaBHEHUIO pPEaKIIUU Ha
OCHOBE 3aKOHa 00OBEMHBIX
OTHOIIIEHUH ra30B

PackpbIBaTh CMBICIT
U3yYaeMbIX IMOHATUI U
INPUMEHSATH 3TH NOHATHS, A
TaK>X€ U3YUYECHHbIEC 3aKOHBI U
TEOPUUIISL PELLICHUSA
pacyeTHBIX 3a1ad.
BBIUMCIISTE MOJSIPHYIO MaccCy
BEIECTB;KOJIUYECTBO
BEIIIECTBa, OOBEM raza, Maccy
BEIIIECTBA;

[IpoBOANTH pacyeThl IO
YPaBHEHUSAM XUMHUYECKHUX
peaKknuii: KOJIn4ecTna,
00BEMa, MacChl BENIeCTBA IO
U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB MU
MNPOAYKTOB pEaKIHH.
BricTpanBaTh pa3BEpHYThIE
NMACbMEHHBIE U YCTHBIE OTBETHI
C onopoit Ha UH- (POpPMALIHIO
U3 y4eOHHMKA U CIIPABOYHBIX
MaTepualoB, IPaAaMOTHO
HCIOJIb30BAaTh N3YYECHHBIN
MMOHSITUWHBIN armapar Kypca
XUMUH
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Tema 6. Bona.
PacrBoOpHhI.
IlonsTHe 00

ocHoBauusix (5 )

dusnuecKkre CBOMCTBA BOJIBI.
AHaAJIN3 U CHHTE3 — METOIbI
U3yYEHUsI COCTABABO/IbI.
XUMHYECKHE CBOMCTBA

BOJIBI (PEaKIU C

MeTajjlaMU, OKCHUJIaMH
METaJUIOB U HEMETAJIJIOB).
CocraB ocHoBanuii. [Tonsitue 06
WHJIUKATOpaXx.

Bopa kak pacTBopHUTENb.
PactBOpsI.PacTBOpUMOCTH
BEILIECTB B BOJE.
Hacrennennsie n
HEHACBIIIEHHbIE PACTBOPHI.
MaccoBas 10151 BEellecTBa B
pacTBope.

Ponp pacTBOpOB B mpupoje U B
’KM3HU 4eJioBeKka. Kpyrosoport
BOJbI B NIpUpOie.3arpsi3HEHUE
OpUpoAHBIX BOJ. OXpaHa U
OYHCTKA MPUPOJIHBIX BO.
JdeMoHcTpanuu

DIEeKTPOIn3 BOJAbBI; CUHTE3
BOJIbI; B3aUMOJIEHICTBUE BOBI
¢ metaiutamu(Na, Ca)
(BO3MOYKHO HCITOJIb30BaHUE
BHUJICOMATEPHUAJIOB).
PacTtBOpEHUE BemecTs ¢
pa3zIMYHONPACTBOPUMOCTBIO.
HccnenoBanne pacTBOpOB
KHCJIOT U IIeJI04Yei ¢ TOMOIIBIO
WHJIMKATOPOB.
JlaGopaTopHble n

NPaKTHYeCKNepadoThl
Ilpakmuueckas  paboma:

Ne 5. IIpuroroBieHue pacTBOpOB
C OIPEACICHHON MacCOBOM
JIOJIEH pac-TBOPEHHOTO
BEILIECTBA.

Bovtuucnenusn

— C UCHOJIL30BAaHUEM
MOHSTHS «MaccoBas 01
BEIIIECTBA B paCTBOPE»

e  PackpbIBaTh CMBICI
U3yYaeMbIX ITOHATHH U
MNPUMEHSTh 3TU NOHATUS TIPU
OINMCAHUU CBOMCTB BEILIECTB
1 UXIIpEBpAalllEHUM.

e XapakTepuzoBaTh
(u3nueckrue 1 XUMHUYECKUE
CBOMCTBA BOJBI, €€ POJIBbKAK
pacTBOPUTEIISI B MIPUPOTHBIX
nporueccax.

e CocTaBiATh ypaBHEHUS
XUMHUYECKUXPEaKIHii ¢
y4acTHEM BOJBI.

e  OOBICHATH CYIIHOCTH
AKOJIOTUYECKUXIIPOOIIEM,
CBSI3aHHBIX C 3arpsi3HCHUEM
MIPUPOTHBIX BOJI, CIIOCOOBI
OYMCTKH BOJIBI OT IIpUMeECEH,
MEpHBI IO OXpaHe BOJ OT
3arps3HEHUS.

e [lnmanupoBarth u
OCYIIECTBIISITh HA TPAKTHUKE
XUMHUYECKHE DKCIIEPUMEHTHI,
MIPOBOJAUTH HAOIIOACHUS,
JieJaTh BbI- BOJBI 11O
pe3yJbTaTaM 3KCIIEpUMEHTA

e (CrnenoBaTh MpaBUIaM
O6e3omnacHoi paboOThI B
nmabopaTopuu Tipu
HCTIOJIb30BaHUU XUMHUYECKOMN
Mocyabl 1 000PYyIOBaHUS.

e [IpoBOAUTH BBIYHUCICHUS C

MIPUMCHECHUEM TTOHSI THS
«MaccoBasi JIOJisl BEIIECTBA B
pacTBOpe».

e lcnonp30BaTe OIpu
BBIIIOJIHEHUH Y4EOHBIX
3aJIaHUN U B IIpoliecce
HCCIIe0BaTENbCKOM
J1eATeIbHOCTHU
Hay4YHO-TIOIIYJISIpPHY O
JIUTEPATYPY XUMHUUYECKOTO
CoJZiep>KaHUsl, CIIPaBOYHBIC
MaTepHalbl, pECYpPChl
HNutepHera.

e BricTpauBath
pa3BEpHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha
nHpOpMaIHIO U3 yueOHHUKA U
CIIpaBOYHBIX MaTEpHUaJIOB,
IpaMOTHO HUCIOJIb30BaTh
U3Y4YE€HHBIN MMOHATUNHBIN
anrapaTKypca XMMHU
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Tema 7. OcHOBHBIE
KJIACChI
HEOPraHUuYeCKHUuX

coeIUHEeHUM
(11 q9)

Knaccuduxanms
HEOPraHMYECKUX COCTUHEHUM.
OKCHJIBI: COCTaB,
knaccudukanus (OCHOBHBIE,
KHUCIOTHBIE, aM(oOTepHEIE,
HEeCcoJIeoOpa3yolume),
HOMEHKJIaTypa
(MexnayHapoaHast u
TpUBHUAJIbHAS).

Ilonyuyenne u XUMHUYECKHUE
CBOMCTBAa KHUCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.

OcHoOBaHMUsI: COCTAaB,

KJ1accu UK,
HOMEHKJIaTypa
(MexayHapoaHas u
TpUBHAIbHAS), GU3UUCCKHUC U
XUMHUYECKHE CBOMCTBA,
crtocoObI TTorydeHusi. KuciaoTsr:
cocTaB, KJlacCU(UKaIIHSI,
HOMEHKJIaTypa, GU3NIECKHE U
XUMHYECKHUE CBOMCTBA,

CIIOCOOBI MOJTYUYCHUS.
Psit akTHBHOCTH METaJJIoB.

e KrnaccudpunmpoBartb
U3ydaeMble BEIISCTBA MO
COCTaBYy M CBOMCTBaM.

e CocTaBisaTh POPMYIIbI
OKCHJIOB, KMCJIOT, OCHOBAHUI,
COJIEM M HA3BIBATBUX I10
MEXIyHapOIHOM
HOMEHKJIAType.

e [IpornozupoBath
CBONCTBA BEIIECTB HAOCHOBE
O0IINX XUMHUUYECKUX CBOMCTB
W3yUYEHHBIX KJIACCOB/TpYyIIIa
BEIIECTB, K KOTOPBIM OHU
OTHOCSITCH.

e CocTaBisTh
MOJIEKYJISIpHBIC YPaBHEHUS
peaxkuuii, NIIFOCTPUPYIOIIUX
XMMHUYECKHE CBOMCTBA U
CIIOCOOBI TTIOJTYYE€HUS BEIIESCTB
W3y4YEHHBIX KJIaCcCOB/TpyMNI, a
TaK>X€ NOATBEPKAAIOIINX
T€HETUYECKYIO B3aUMOCBSI3b
MEXIy HUMH .

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOObI
MOJIY4€HUSsI, B3aUMOICUCTBUE
coJIel ¢ MeTajljIaMu,
KHCJI0TaMU, IIeJI0YaMU U
COJISIMH.

I'eneTnueckas CBA3b MEXKIY
KJIACCAMUHEOPTaHUYECKUX
COCJIMHECHUH.

JdemoHcTpauun

OO6pa31bl HEOPraHUYECKUX
BEIIECTBPA3JIUYHBIX KJIACCOB.
Bsaumoneiicteue pactsopa
CEPHOMKHUCIIOTHI C OKCUIOM
meau(1II).

Peaknus neTpanuszaiyu.
BriTecHeHue ogHOro Mertaiiia
JIPYyTUM H3pacTBOpA COJIH.

JlaGopaTopHble u
NMPpaKTU4eCKUuepadoThl
JlabopamopHbsie onvim:
BzanmMmonenicTBue KHUCIOT C
Mmetauiamu. [lonyuenue
HEPACTBOPUMBIX OCHOBAHUM.
B3aunmoneiictBue
HEPacCTBOPUMBIX OCHOBaHUU C
KHUCJIOTaMH.

Pa3znoxenue rugpokcuia
meau(ll) npuHarpeBanum .
Ilpaxmuueckas paboma:

Ne 6. Pemenue

[[pon3BOAUTH BBIYUCIICHUS 1O
YPaBHEHUSIM XUMHUYECKUX
peaKkIum.

[InanupoBaTh U OCYIIECTBISITH
Ha IIPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, TIPOBOAUTH
HaOIIOAEHUS, 1eJIaTh BHIBOIbI
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

CrnemoBaTh mpaBuiiaM
Oe3omacHoi paboTHI B
nabopaTopuu Mpu
WCITOJIb30BaHUM XUMHUYECKOU
MOCYZBI U1 00OPYyOBaHUSI.

Mcnonb3oBaTh Npu
BBITIOJTHCHU U YUESOHBIX
3aJ1aHUU U B IIpoliecce
HCCIIENOBATEILCKOM
JIeSITEJIbHOCTH
HAy4YHO-TIOIYJIIPHY IO
JIUTEPATYpPy XUMHUUYECKOTO
coJiep>KaHusl, CIIPABOYHBIC
MaTepHualibl, pECYpPChI
NurepHera.

6 BeicTpanBaTh pa3BEPHYTHIE
MNUCBhMEHHBIE U YCTHBIE OTBETHI
C OTIOopoii Ha MH(pOpMALHIO U3
y4eOHUKa U CIIPAaBOYHBIX
MaTepHuaioB, TPAaMOTHO
HUCIIOJIb30BaTh M3yUYCHHBIN
HNOHATUMHBINA anrmaparkKypca
XUMUH
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AKCIIEPUMEHTAJIbHBIX3aa4 T10
TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COEIUHECHUI .

Bovtuucnienusn

— II0 yPaBHEHHMAM XUMHYECKUX
peaKkIu

Paznen 3. Hepnozmqecmzli/i 3aKOH " Hepnozmqeucaﬂ cucremMa XuMHIECCKHX 2JICMECHTOB

. . MenaeieeBa. CTpoeHue aTOMOB. XMMHUYECKASl CBA3b.

OKHCIUTETIbHO-BOCCTAHOBUTENbHBIE peakuuu (15 1)

Tema 8.
Ilepuoauyeckui
3aKO0H U
Ilepuoauueckas
cucremMa
XMMHYECKHX
3saemenToB /1. H.
MenaeneeBa.
Crtpoenne aTtoma

(7 9)

[lepBbie mONBITKH
KJIaccu(UKaIUu XUMHUYECKHUX
aneMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB
(memouHbBIC U
[IEJIOYHO3EMETbHBIE METAJLTHI,
raJioreHbl, UHEPTHBIE Ta3bl).
DIJIEeMEHTBI, KOTOpbIe 00pa3yroT
aM(pOTEpHBIE OKCUJIBI U
ruapokcuasl. llepuoanueckui
3akoH U [lepuoanueckas
CHUCTEMA XMMHYECKHUX
anemenToB/l. 1. MeHaeneenBa.
Ilepuoasl, rpymnisi,
noarpynnbl. Puzndyeckuit
CMBICJI NOPSIIKOBOI'O HOMEpa
aJIEMEHTa, HOMEPOB Mepuoaa u
TPYIIIBI.

Ctpoenue atomoB. CocTan
aTOMHBIX s1ep. M30Tomnsl.
Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK
aTOMOB NEPBbIX20 XUMHUUYECKUX
anemeHToB I[lepuoanueckoit
cuctemnl 1. 1. MeHngeneena.
XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA I10 €ro MNOJIOKEHUIO B
ITepuoanueckoi cucreme /1. U.
Menneneesa .

PackpbiBaTh CMBICI
IIEPUOANYECKOT03aKOHA.
[loHuMaTe cyniecTBOBaHUE
NIEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKUX
AJIEMEHTOB (U3MEHEHUE
paauycoB aTOMOB U
AJIEKTPOOTPHUIIATESILHOCTH)
U UX COCAUHEHUMN OT
IIOJIOKEHHUS B IEPUOINYECKOMN
CHUCTEME U CTPOCHHUSATOMA.
Y cTaHaBJIMBATh CBSI3b MEXY
IIOJIOXKEHUEM DJIEMEHTA B
NIEPUOANYECKON CUCTEME U
CTPOEHHUEM €ro aToMa (COCTaBH
3apsij saapa, obliee Yucio
DJIIEKTPOHOBU pacHpe/ieIeHNue
HUX T10 3JIEKTPOHHBIM CJIOSIM).
[Iporno3upoBaTh Xapakrep
W3MEHEHUsI CBOWCTB AJIEMEHTOB
U UX COEAUHEHUI MOorpyInam u
nepuonaM Ilepuonugeckon
CUCTEMBI.
XapakTepu30BaTh XUMHUYECKHUE
DJIEMEHTBHI IIEPBBIX TPEX
NepUOA0B, Kalnusl,
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3nauenue [lepuonnueckoro
3akoHa u [lepunoanyeckoi
CHUCTEMBI XUMHYCCKUX
AJIEMEHTOB JJISI Pa3BUTHS
HayKu U npaxtuku. /. W.
MennaeneeB — y4CHBIH,
Mearor v rpakJaHuH.
JdemoHcTpauun
Koportkonepnonnas n
JTUTMHHOTIEpUOAHAS (POPMBI
Ilepuoanueckoit cucTeMbl
XUMH4YeCcKux 3jieMmeHToB J[. U.
Menneneena.
O3HakomJIleHHE C 00pa3laMu
METaJIJIOBA HEMETAJIJIOB.

JlabopaTopHbIe 1
NPpaKTU4YeCKUuepadoThl
Jlabopamopnuiii onvim:
B3zaumMmoneiicreue
TUIPOKCHUJIA ITUHKA C
pacTBOpaMH KHUCIIOT U
mejxouen

KalIbIA IO UX IIOJOXXEHHUIO B
ITepuonuueckoii cucreme 1. W.
Menneneena.

CrnemoBaTh mpaBuiiaM O0e30MacHOM

paboTel B JjabopaTtopum HOpHU
HCITOJIb30BaHHUH XUMHYECKOH
MOCYZIBI 1 00OPY/IOBAHUS.

BricTpanBaTh pa3BEpHYThIE

MMACHhMCHHBIC U YCTHBIC OTBETHI
C OIIOpoii Ha MH(pOpMALIHIO U3
y4eOHUKa U CIIPAaBOYHBIX
MaTepHUaoB, TPaMOTHO
HCIMOJIL30BaTh U3Y4YE€HHBIN
NOHSITUWHBIN anmaparkKypca
XUMUH.

Mcnons30BaTh napu

BBIITOJTHCHUH YYSOHBIX
3aJaHUN TEKCThl y4YeOHUKA,
CIIpaBOYHBIE MaTEepHAaIIbI
(ITepnoanueckyro cucTemMy
xumMudeckux snementoB/l. U.
MenneneeBa, TabnIuILy
pacTBOPU-MOCTH KHUCJIIOT,
OCHOBAHHU U COJICH B BOJIC,
AIIEKTPOXUMHUUYECKUU PsiJI
HanpsDKEHUH METaJlIoB).

Mcomonp30BaTh apu

BBIITIOJITHCHU U y‘-IC6HI)IX
3aJaHUN U B IIpoliecce
HCCJIE/IOBATEIBCKOM
JIeSITeJIbHOCTH
HAy4YHO-TIOMYJIIPHY IO
JIUTEPATypy XUMHUUYECKOTO
coJiep>KaHusl, CIpaBOYHBIC
MaTepHalibl, pECYpPChI
NurepHeTa

Tema 9. Xumuueckas
cB3b. OKUCIUTEIBLHO-
BOCCTAHOBH- TeJbHbIE

eaKInu
8 1)

DIeKTpOOTPULIATEIILHOCTD
aTOMOBXMMHYECKUX 3JIEMEHTOB.
Xumuueckas cBsI3b (MOHHas,
KOBAJICHTHASIIONApHAs U
KOBaJICHTHasl HEMoJsIpHasi) .

6 PackpbIBaTh CMBICII
N3y4aeMBbIXITOHS THIA.
6 Onpenensate BHI

XUMHWYECKON CBSI3UB
COEIVUHEHUH .
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CreneHb OKUCIEHHUS.
OKHUCINTETbHO-BOCCTAHOBUTEI
pHBIC peaknuu (OBP).
[Ipouecchl OKUCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN
1 BOCCTAaHOBUTEIIH.

JleMoHCcTpanuu
OKHCINTENBHO-BOCCTAHOBUTEI
bHBIE PEAKILIMU: TOPEHUE,
peaKkLMU pa3yIoKEHUs,
COCAUMHCHUA

e  OmnpenensiTh CTENCHD
OKHCJICHUS] XUMHUYECKOI'0
sJieMeHTa 1o (Qopmylieero
COCIUHEHUS.

e  OmnpenensiTh PJIEMEHT
(BeIIeCTBO) — OKHUCIUTENb U
BJIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEb.

e  OOBICHATH CyIUIHOCTD
MPOLIECCOBOKUCIICHUST U
BOCCTAHOBJICHHUSI.

e CocraBusaTh
AIIEKTPOHHBINA OalaHC C YYETOM
4yciia OTAAHHBIX U TMIPUHSATHIX
BJIEKTPOHOB.

e CocTaBisITh YPaBHEHUE
OKHMCJIUTEIbHO-BOCCTAaHOBUTEIb
HOW peaKIvu.

e lcnonbs30BaTe Ipu
BBITIOJTHEHUH YYEOHBIX
3aJaHUN TEKCThl Y4YeOHUKA,
CIIpaBOYHBIC MaTEPHUAITBI
(MepuoaNYECKYI0 CUCTEMY
XUMHUYECKHUX dy1eMeHToB/l. M.
Menpaeneena, TaOIUILY
pacTBOPUMOCTH KHUCJIIOT,
OCHOBaHHH U COJICH B BOJIE,
DIIEKTPOXUMHUUYECKUU PsIJI
HanpsDKEHUH METaJlIoB)

9 KJIACC

(2 u B HEmemt0, Beero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

IIpumMepHBIE TEMBI,
pacKkpbIBaOUIde JAHHBIN
pas3aes NporpaMmmel,
U KOJIMYECTBO YaCOB,
OTBOJMMOE HA UX
H3Yy4YeHHUe

OcHoBHOE coaepkaHue

OcHOBHBIE BU/BI 1eITEJIbHOCTH
o0y4yarouuxcs

Pazgea 1. BerecTBo 1 XUMHAYECKHE

peakiun (17 1)
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IToBTOpEHUE U
yriy0JieHne 3HaHu i
OCHOBHBIX pa3/iesIoB
Rgfpca 8 kiacca

(5 1)

Ilepuonnueckuit 3aK0OH.
ITepuonnueckasacucrema
XUMHUYECKHUX PJIIEMEHTOB

. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHNU CBOMCTB
XAMHYECKUX 3JIEMEHTOB
MEPBBIX TPEX NMEPUOIOB, KaJH,
KaJIbLIMS ¥ UX COCIMHEHUH B
COOTBETCTBUM C ITOJOKECHHUEM
2JIEMEHTOB B IIEPUOJUYECKON
CUCTEME U CTPOEHUEM HUX
aTOMOB.

Knaccudukanus n
HOMEHKJaTypa
HEOPraHWYE€CKHUX BEIIECTB
(MexxnyHapoaHas u
TpUBHAJIbHAS ). XMMHUYECKUE
CBOMCTBA BEUIECTB,
OTHOCSIIIUXCS K PA3JIUIHBbIM
KJIaCCaM HEOPraHMYECKHUX
COEIUHEHUN, UX TeHEeTH4YecKas
CBsI3b HEOPTaHUYECKUX
BEIIECTB.

CTtpoeHue BENIECTBA: BUBI
XUMHWYECKONUCBA3U U TUIIBI
KPHUCTAJUINYECKUX PELICTOK.
3aBUCUMOCTb CBOMCTB BEIIECTB
OT UX CTPOCHMUSI.

JdemouncTpanum:

1. Monenu KpucCTaJNIMYECKUX
PEIIETOKHEOPTaHUYECKUX
BEIIECTB.

2. KopoTkomnepuoaHas u
JUIMHHOTIEpUOoAHast GOpPMBbI
ITepuonmyueckoit cucTeMsl
XUMHUYECKUX djeMeHToB J1. 1.
MennaeneeBa

XapakTepu30oBaTh XUMHUYECKUE
AJIEMEHTHI IEPBBIX TPEX
NEePUOAOB, KAJIUS U KaJIbIIUS
O UX IOJIOKEHUIO B
ITepnonuueckoit cucreme /. 1.
Menneneena.

KnaccudunupoBaTsh U Ha3bIBaTh
HEOpPraHWYECKHE BEIIeCTBA
U3YYECHHBIX KJIACCOB.

OnuceIBaTh 00IINE XUMHUYECKUE
CBOMCTBA BEIIECTB PA3JINYHbBIX
KJIaCCOB, NOATBEPXKAATh
CBOMCTBA IIpUMEpPaA-MHU
MOJIEKYJISIDHBIX YpaBHEHUM
XMMHUYECKUX pEeaKIUH.

OnpenensaTs BUI XUMHUUYECKOU
CBSI3U UTHUII KPUCTAJIMNYECKOM
pEUICTKHU BENIECTBA.

[IporHo3upoBaTh CBOMCTBA
BEIIECTB B3aBUCUMOCTH OT UX
CTpOCHUS.

BricTpauBaTth pa3BepHyThIE
NUCHbMEHHBIE U YCTHBIE OTBEThI
c onopoi Ha uHGOpPMAIIUIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTEepHaJIOB, TPAMOTHO
HCIIOJIb30BaTh NU3y4Y€HHBIN
HNOHATUHWHBINA arrmapaTtkKypca
XUMUHU.

Mcrionbp30BaTh NPU BHIIIOJIHEHUHA
Y4eOHBIX 3aJJaHUI U B
IIPOLIECCE UCCIEA0BATEIBCKOM
J1EeSITeJIbHOCTHU
HAay4YHO-TIOITYJIAPHY IO
JIUTEPATYpPy XUMHUUYECKOTO
COJZieprKaHUsl, CHpaBOYHBIE
MaTepualibl, pECypChl
NurepHerta

Tema 1. OcHOBHBIE
3aKOHO MEPHOCTH

XHUMHMYECKHX pearkuuil
(4 )

Knaccudukanus XuMHUIeCKUX
pEeaKUMNIIo pa3IudHbIM
npu3Hakam (1o 4uciay u
COCTaBY YYacTBYIOIIUX B
peaKIuu BeuleCcTB, 10
TeTu1oBOMY 3¢ eKTy, mo
U3MEHEHUIO CTeNeHel
OKMCJICHUSI XUMHUYECKUX
AJIEMEHTOB, 110 0OPAaTUMOCTH,
[0 yYacTHIO KaTaJiu3aTopa).
DK30- U SHAOTEPMHUUECKHE
peakiu, TePMOXUMHUYECKHUE
ypaBHeHus. Ilonsarue o
CKOPOCTU XUMHYECKOU
peakuuu. [lousatue o
FOMOT'€HHBIX U I'€TePOreHHbIX
peakuusx. [lousitue 00
00paTHUMBIX

PackpbIBaTh CMBICH
U3y4YaeMbIX MMOHITHU U
OPUMEHSITh 3TH NOHATUS MIPU
OIIMCaHUM CBOVWICTB BEIIECTB
U UXIIPEBpAICHUH.

KnaccudunupoBathb
XUMHUYECKUE PEAKIIUU MO
pa3JIUYHBIM IIPU3HAKAM.

YcTaHaBIMBaTh 3aBUCUMOCTD
CKOPOCTUXMMHUYECKOM
pe€aKkuuu OT pa3aIudHbIX
(axTOpOB.

[Tporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUUYECKUX
MPEBPALLIECHUN B pa3JIMYHBIX
YCJHOBHSIX .
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1 HEeOOPaTUMBIX XUMHUYECKUX
peakuusax. [lonstue o
XHUMHYECKOM PAaBHOBECHUH.
®akTOopHkl, BIUSIONIAE HA
CKOPOCTBXMMMYECKON peaKkLuu
U MOJIOKEHUE XUMHYECKOT O
paBHOBECHS.
OKuCIUTEIBHO-BOCCTAHOBUTE b
HbI€ peaKUUH (3JIEKTPOHHBIN
OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIb
HOU peakLuu).

JdeMoHcTpanuu

1. 3aBHUCUMOCTb CKOPOCTH
XUMHUYECKOUPEAKIITUHU OT
pa3Iu4YHBIX (aKTOPOB.

2. BozmeiicTBue kataimmzaropa
HAaCKOPOCTh XUMHUYECKOMN
peaKuu.

3. IIpumepnr HEOOPATUMBIX U
00paTU-MBIXpEaKIUH.

4. CmelieHre paBHOBECHS
XAUMHUYECKON PEaAKIHU.
Botuucienusn

— KOJIMUEeCTBa BEIIECTBA,
0o0BbEMa U Macchl pearceHTOB
WJIHU NPOAYKTOB I10
YPaBHEHUSIM XHMHUYECKHUX
peaknuit

e  OmnpenensiTb OKUCIUTEIb U
BoccTtaHoButesib B OBP.

e CocCTaBysITh DJICKTPOHHBIN
OaJlaHCpEeaKIINu.

e [Ipou3BOAUTH BBIUUCICHUS
[0 XUMUYECKUM YPaBHEHUSIM.

e BreicTpauBaTh
pa3BEpHYTHIC MUCbMEHHBIE U
YCTHBIE OTBETHI C OIOPOU HaA
nHpOpMaIHUIO U3 yueOHUKA U
CIIpaBOYHBIX MaTEpHAaJIOB,
TPaMOTHO UCIIOJIb30BaTh
U3YUYCHHBIA MOHSATUHWHBIN
arnmnapaTkypca XUMHH.

e Hcnonw30BaTh NIpu
BBITIOJTHCHU UM YUESOHBIX
3aJaHUM U B IIpoliecce
HUCCIIEN0BATEIBCKOU
JIeSITeIIbHOCTU
HAyYHO-TIOMYJIIPHY IO
JIUTEPATYpPy XUMHUUYECKOTO
CoJZiep>KaHUsl, CIIPaBOYHbBIC
MaTepuaibl, PECypPChI
HNurepnera

Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOIUALMS.
XuMHYecKHue peakunu

B pacTBOpax
(8 1)

Teopust 2JIEKTPOIUTAYECKOM
JUCCOLMALMU. DIIEKTPOJIUTHI U
HERJIEKTPOJUThl. KaTHOHBI,
aHUOHBI. MeXaHu3M
JTUCCOIUAIINU BEIECTB C
pa3IMYHBIMU BUAAMU
XUMHAYECKOU cBs3u. CTeneHb
nuccomuanuu. CUIBHEIE U
cij1abble IEKTPOJINTHI.
Peaxunu nonHoro oomMena,
YCJIOBUSI UXIPOTECKAHUS.
HoHHbIEC ypaBHEHUS pEaKLIUN.
XUMHUYECKHE CBOMCTBA KUCJIIOT,
OCHOBAHUM U COJICH B CBETE
MpeICTaBJICHUN 00
BIICKTPOJIUTUYECKOMN
nuccouunanuu. CpemapacTBopa.
[TonsTne o ruapoOIM3€E COJIEH.
KagecTBeHHBIE peakuy Ha
KaTHUOHBIM AaHUOHBI.
JdeMoHcTpanuu
DnexkTpudecKast
OPOBOAUMOCTD pacTBOpOB
BEIIECCTB;, IBIKCHHE MOHOB B
AIEKTPUUECKOM MOJIE.

OnbIThl, WTIOCTPUPYIOLIIMIE

e  PackpbIBaTh CMBICII
N3y4daeMbIX NOHSITHM, a TAK¥Ke
CMBICJI TEOPUU
DJIEKTPOJIUTUYECKOU
JVICCOIIUALIUH.

e  OOBICHATH NPUUUHBI
3JIEKTPONPOBOJIHOCTHU BOJHBIX
pacTBOpPOB.

e CocTaBisTh ypaBHECHHS
JIUCCOIUAIIMUKHUCIIOT,
mIejao4Yeil U cojiei, HOJIHbIC U
COKpAalICHHbIE NOHHBIC
YPaBHEHUSIXUMUYECKUX
peakuuii HOHHOrO OOMeEHa.

e [lmanupoBars u
OCYIIECTBJISITh HA TPAKTUKE
XUMHUUYECKUE IKCIIEPUMEHTHI,
MPOBOJAUTH HAOIIOAECHUS,
JiesiaTh BBIBOJIBI 11O
pe3yJibTaTaM SKCIIEPUMEHTA.

e CrnenoBaTh MpaBUJIaM
0e301macHOM paboOTHI B
JTabopaTopuu NpHu
HCITOJIb30BAaHUHA XUMHUYIECCKOU
MOCYZBI U 00OPYyOBaHUSI.
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MpU3HAKU MPOTEKAHUS
peaKkuii HOHHOTO
o0MeHa.OnbITHI 110
OMPEJICIICHUIO CPEJIbI B
pacTBopax coJjiei (XjJopuaa
HaTpusi, kKapOoHaTa HaTpHUs,
XJIOpUJIa ITAHKA).

JlabopaTopHbIe U
NPaKTH4YeCKnepadoThl
Jlabopamophbeiii onvim:
Peakiimuu monHoro oomMena B
pacTBOPaX’JIECKTPOIIUTOB:
cynsdara meau(ll) u memoun,
KapOoHaTa HaTpHUs U COJIsI-
HOU KHCJIOTBI, peaKIus
HEUTpaIU3aALUUMEKITY
THAPOKCHUIOM Kausl U
COJITHON KHCIIOTOM.
Ilpaxkxmuueckas paboma:

Ne 1. Pemtenue
SKCIEPUMEHTAIBHBIX 3a71a4 TT0
TEeME.

Bovtuucnenusn

o YPaBHEHUSIM
XMMHUYECKUX PEaKIIUN

e [Ipon3BoauTh BBIYHUCIICHUS
10 XUMHWYECKUM YPaBHEHUSM.

e BreicTpauBaTh
pa3BEpHYThIE TMCbMEHHBIE U
YCTHBIE OTBETBI C OIIOPOM Ha
nHGOpMAIHUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MaTEpHUAJIOB,
rpaMOTHO HCIOJIb30BaTh
W3YYE€HHBIN MMOHATUNHBIN
anmnaparKkypca XUMHH.

e Hcnonwp3oBath npu
BBIIIOJIHEHUU YUEOHBIX
3aJaHUU U B IIpoLecce
HCCJIENOBATEILCKON
e TEIIBHOCTH
Hay4YHO-TIOIIYJISIPHY IO
JIMTEPATYpPy XUMHUIECKOTO
COoJZiep>KaHUsl, CIIPaBOYHbIEC
MaTepHabl, pECypChl
HNurepHera

Paznea 2. HeMeTa/sIbI M UX cOeTUHE

Hus (24 )

Tema 3. O01mas
XapaKTepUucTHKA
XHMHYECKHX
sjaemenToB VI

A-rpynmnsl. I'ajiorensl
(4 =)

OOmias xapaKTepuCcTHKa
rajoreHoB. OcoO0eHHOCTH
CTPOCHHS aTOMOB ITHX
AJIEMEHTOB, XapaKTEePHBIC JJIsI
HUX CTEIICHU OKUCJICHHUSI.
Ctpoenue u puzndeckue
CBOMCTBA MPOCTHIX BEIISCTB
— raJioreHoB. XUMHYECKUe
CBOMCTBA Ha IpUMEPE XJI0pa
(B3anMoaecTBHE C
MeTaJlaMU, HEMEeTalJlaMH,
ieJ04aMu). XJI0pPOBOIOPOI.
CosiHas KMCJIOTa,
XUMHUYECKHUE CBOMCTBA,
MOJydYeHHUE, MPUMEHEHHE.
KauecTBeHHBIEC peakIIuy Ha
rajoreHuINOHBI.

JlelicTBUE XJIOpa U
XJIOPOBOJIOPOJIa HA OPraHU3M
yejoBeka. Baxnenme
XJIOPUJBI U UX HAXOXKICHUE B
pUpOJIE.

JdemoHcTpanuu
Buneomartepuaisr:

rajJloreHbl U UX

COCTMHEHUSI.
OO0pa3sipl XJIOPUIO0B.

OOBsSICHATE O0IITNE
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
HEMETAJUIOB U UX COCTUHEHUH
B MIpeaeiax MaJIbIX MepHUOI0B
Y TJIaBHBIX MOATPYHIT
Ileproanueckoit cUCTEMBI
XUMHUYECKUX DJIIEMEHTOBC
Y4€TOM CTPOEHUS UX aTOMOB.

XapakTepu3zoBaTh GU3NICCKUEC
U XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB IaJION€HOB
(Ha mpuMepe XJopa) u
CIIO)KHBIX BEIIECTB
(xJI0pOBOIOPOAA, XJIOpHUAA
HaTpHsl), CHOCOOBI UX
MOJIy4YE€HHUsI, IPUMEHEHUE U
3HaY€HUE B MPHUPOJAEC U )KU3HU
4JeJIoBeKa.

OnpenensiT raJloreHUIUOHBI B
pacTBoOpe.

[[maHupoBaTh M OCYIIECTBISTH
Ha NPaKTHUKE XUMUYECKHE
SKCIIEPUMEHTHI, TPOBOJIUTH
HaOJII0JIEH U], J1eJIaTh BBIBObI
10 pe3yJabTaTaM dKCIEePUMEHTA

28




JlaGopaTopHbIe n
NPpaKTU4YeCKUuepadoThl
JlabopamopHhwbiii onvim.
Pacno3naBanue

XJIOPUIUOHOB.
Ilpakmuueckas paboma:

Ne 2. TlonyueHue constHOM
KHUCJIOTBI,U3yUEHHUE €¢ CBOMCTB.
Boviuucnenua

— 10 ypaBHEHUSIM
XUMHUYECKUX PEaKIUU, €CIIn
OJWH U3 pearcHTOB JIaH B
U30LITKE;

— 00BEMOB Tra3oB IO
YpPaBHEHUIO peaKIuu Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIICHUM Ira30B

e Cnenosarn ImpaBUJIaM
Oe3o0macHOM paboThl B
nmaboparopun npu
WCTIOJb30BaHUU  XUMHUYECKOH

Mocyabl 1 000pyAOBaHUS.
 BeicTpauBath
pa3BEpHYThIE IMCbMEHHBIE U
YCTHBI€ OTBETHI C OIOPOU HaA
nHpOpMaIHUIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHUAJIOB,
I'paMOTHO HUCIOJb30BaTh
W3YYE€HHBIN MMOHATUNHBIN
anmnapaTKkypca XUMHH.

« Hcnonw3oBats npu
BBIIIOJITHEHUU YUEOHBIX
3aJIaHUN U B IIpoliecce
HUCCIIE0BATEIILCKOUN
JESITEIIBHOCTH
Hay4YHO-IIOIYJISIpPHY O
JIMTEPATYPy XUMHUYECKOTO
CoJZiep>KaHUsl, CIIPaBOYHbIE
MaTepUabl, PECypChl
HNurepnera

Tema 4, Oouras
XapaKTepuCTHKA
XUMHYECKHX
3J1€eMEHTOB

VIA-rpynnsl.

Cepa " e¢
coenunenus (5 )

OOu1as xapakTepucTUKA
aJieMeHTOB VIA-Tpynibl.
Oco0eHHOCTH CTPOEHHUS
aTOMOB 3THX JJIEMEHTOB,
XapaKTEepHBIE TSI HUX CTETICHU
okucsienusi. CTpoeHueun
(uznueckue cBoiicTBa MPOCTHIX
BEILIECTB — KHUCJIOPOJa U CEPBHIL.

AnmorporiHbie MoaupUKAITIN
KHCJIOPOJa U CEPBI.
XUMHUYECKHE CBOMCTBA CEPHI.
CepoBo10p0O/1I, CTPOECHHUE,
(buznyeckne 1 XuMHUYECKHUE
cBoricTBa. OKCHUIIBI CEPBIKAK
MpeCTaBUTENIN KUCIOTHBIX
okcusioB. CepHasi KHCJIOTA,
busznueckue

U XUMHUYECKHE CBOMCTBA
(oOmue Kak mpeacTaBUTENs
KJIacca KUCJIOT U
cnennpuIecKue),
OpUMEHEHHE.

XUMHUUYECKHUE peaKIlni,
JIeJKaIllue B OCHOBE
MIPOMBIIIIJIEHHOTO cIiocoba
MOJIyYE€HHUSI CEPHOM KHUCIJIOTHI.
ATnmapaThl M1 IPOTEKaOIHUE B
HUX TIpOIIeCcChl (Ha mpuMepe
IIPOU3BOJICTBA CEPHOU
kuciaoTsl). Conu cepHoit
KHUCJIOTHI, KAUeCTBEHHAas

EICaKI_II/IH Ha cyJibdaT-nuoH.
aXO0XXICHHUE CEPBI U €€
COCJIMHCHUM B IPHUPOJIC.
XUMHYECKOE

e OOBgACHIATL OOIIHUE
3aKOHOMEPHOCTHUB
HU3MEHEHUU CBOUCTB
asieMeHTOB VIA-rpyniisl u
UX COCAUHEHUH C YUYETOM
CTPOEHUS UX ATOMOB.

e XapakTepu3oBaThb
(puznyeckue U XUMHUYECKUE
CBOMCTBa IPOCTOTO
BEIIIECTBA  CEpbl | ec
cCoeIMHEHUU (cepoBoIOpOoaa,

OKCHIOB cephl, CepHOU
KHUCJIOTHI, cyibdaToB),
criocoObl  HUX  MNOJIyYeHHS,

NIpUMEHEHUE U 3HAaueHHUE B
MIPUPOJIC U )KU3HU YEIIOBEKA.

e  Onpenensathb HaJIu4yue
cyib(aT-uOHOB B pacCTBOPE.

e OOBjICHATH  CYIIHOCTH
AKOJOTUYECKUX nmpoodiem,
CBSI3aHHBIX C TMepepadoTKoi
COCIMHEHUM CEPHI.

e [lnmanupoBath u
OCYUIECTBJISITh HA TIPAKTHUKE
XUMHUYECKHUE YKCTIEPUMEHTHI,
MPOBOJUTH HAOIIOACHUS,
JieJaTh BBIBOBI 1O
pe3yJibTaTaM 3KCIIEPHUMEHTA.

e (CrnenoBaTh IpaBUJIaM
O6e3omacHoi paboTHI B
nabopaTopuu npu
HCTOJb30BaHUN XUMHUYECKOH
nocyasl 1 00OpyIOBaHUS.

e [Ipou3BOIUTH BBIYUCIICHUS
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3arpsi3HEHHUE OKPY Karomen
Cpeabl COCTMHECHUSIMU CEPBI
(KUCIJIOTHBIC JTOXK]IH,
3arpsi3HEHUEBO3AyXa U
BOJIOEMOB), CITOCOOBI €T0
MPEeTOTBPAILICHUS.
JdemMoHcTpanuun
Konnexkunn
(BuaeomaTepualbl): cepa u
€¢ COeIMHECHUS.
OO6yriauBanue caxapa Ioj
NEUCTBUEM
KOHIIECHTPUPOBAHHOU CEpHOI
KHCJIOTEI.

JlabopaTopHbie u
NPaKTHYECKHEePAOOTHI

Jlabopamopuvie onvimui:

OOnapy>xeHue cyib(haT-nOHOB

BzaumoneiicTBue pazbaBieHHOMN

CEpPHOMKUCIIOTHI C [IMHKOM .

Bovtuucnenusn

— 10 yPaBHEHUAM XUMHUYECKHUX
peaKInii;

- MACCOBOM JIOJIM BBIXOJa

NpoayKTapeakuu

M0 XUMHUYECKUM YPABHECHUSM.

e Hcnonw3oBaTh npu
BBITTIOJTHCHUH yUSOHBIX
3aJlTaHUM TEKCThI yueOHUKA,
CIIPaBOYHBIC MAaTEPHUAITBI
(ITepunoanueckyro cuctemy
XuMHu4deckux sjaeMeHToB]l. N.
MenneneeBa, TabnuILy
pacTBOPU-MOCTH KHUCIJIOT,
OCHOBaHHUH M cojel

e B BOJC,
AIEKTPOXUMHUYECKUU P
HaMpsHKEHUIH METaJIoOB).

e lcnonw3oBaTh IpU
BBITTOJTHCHUH YUEOHBIX
3aJaHUU U B IIpoliecce
HCCJICIOBATEIHCKOM
JI€SITEIbHOCTH HAYYHO-IIOIY -
JIIPHYIO JTUTEPATYPY
XUMHYECKOT0 COAEPKAHUS,
CIIpaBOYHBIE MAaTEpHUAIIbI,
pecypcol MHTEepHeTa

Tema 5. O01man
XapaKTepu- CTHKA
XMMHYECKHUX 3JIeMeH-
TOB VA-rpynnsl.
A3sor, ¢pocdop u ux
coequnenus (7 9)

OOm1as xapakTepUCTHKA
3JIEMEHTOB VA-IrpyIIibl.
Oco0eHHOCTH CTPOEHHUS
aTOMOB ATHUX D3JIEMEHTOB,
XapaKTEePHBICIST HUX CTEICHU
OKHCJICHUS.

A3OT, pactipoCcTpaHEeHHUE B
npupoje, pusudeckue u
XUMHUYECKHE CBOMCTBA.
KpyroBopoT azora B mpupo/e.
AMMHak, ero pusmdeckue u
XUMHUYECKHE CBOMCTBA,
MOJIydeHHUEe U NPUMEHEHHUE.
Conu aMMOHMUS, UX
(pusuueckue

M XUMHYECKHE CBOMCTBA,
npuMmeHenue.KauectBenHas

peakiys Ha MOHbI aMMOHHUSI.
A30THas KHMCJIOTa, €€
uzuueckue

U XUMHUYECKHE CBOICTBA
(oOmmme Kak mpecTaBUTENs
KJacca KHCJIOT U
cnenudUIecKue).
Hcnonb3oBaHue HUTPATOB U
COJIE aMMOHUS B KAUECTBE
MHUHEPAITBHBIX YJIOOpEHHIA .

e  OOBsICHATH OOMIHE
3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB 2JIEMEHTOB
VA-rpynmsl 1 UX COeJUHEHNUH
C YUCTOMCTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh
(puznyeckre u XMUMHUYECKHUE
CBOMCTBA IMPOCTHIX BELIECTB
azoTta u pocdopa u ux
COCIMHEHUN (aMMHaKa, CoJIeH
aMMOHUSI, a30THOW KHCJIOTHI,
HUTpaTOB, okcuaa ¢ocdopa(V)
U (pochopHOI KUCITOTHI,
¢ocdarton), crtocoObI nx
MOJIyYeHUs, IPUMEHEHUE U

3HAY€HUE B NPpUPOIE
® U KM3HU 4YeJIOBEKa.

e  OnpenensiTb HOHBI
aMMOHHSA U (pocdaT-nOoHHI B
pacTtBope.

e  OOBICHATH CyIIHOCTH
AKOJIOTUYECKUXIIPOOIIEM,
CBSI3aHHBIX C HAXOXXICHUEM
coenMHEHUU azoTa u ¢pocdopa
B OKPYKAIOILIEH Ccpelie .

30




XHUMHUYECKOE 3arpsiI3HEHUE
OKpY>Karo- e cpeabl
COEOUHEHUSIMH a30Ta
(KUCIOTHBIE JOXIH,
3arpsi3HCHHUE BO3JlyXa, MTOYBBI U
BOJIOCMOB).

dochop, aJUIOTPOITHBIS
moaudukamuudocdopa,
(pusmueckre u XUMHUYECKUE
CBOMCTBA.

Oxcun dhochopa(V) u
docdhopuas kucrmora,
(buznueckue 1 XuMHUYECKHUE
CBOMCTBA, NOJyUYECHHUE.
KaugecTtBeHHaspeakuusa Ha
dbocdhar-nonsI.
Hcnons3oBanue pocdatoB B
KadyeCcTBE MHUHEPATBLHBIX
yao0OpeHui. 3arpsisHEHHE
MPUPOJHBIX BOJOCMOB
¢dhocharamu.

JleMoHcTpanuu

Konneknuu: ¢ochop u ux
coenuHeHus. Bzaumonencreue
KOHILICHTPUPOBAHHOU a30THOM
KHCJIOTHI C MEAbIO.

JlaGopaTropHble n
NPAKTHYECKUEePadoThI
Jlabopamopnvie onvimoi:
1. BzaumopeiicTBue coieit
aMMOHHMS C LIEJIOYBIO .
2. O3HakoMJIeHHE C OOpa3ramMu
a30THBIXHU (PocOpHBIX
JI0OpeHUH.
},Ypalcmuqecmm paboma:
Ne 3. IlomydyeHue ammuaka,
N3y4YECHHUEETO CBOMCTB.
Boviuucnenus
— [0 YpaBHEHUSIM
XMMHUYECKUX pEaKIUuu

e [lnmanupoBath u
OCYIIECTBJISITh HA NPAKTUKE
XUMHYECKHUE SKCHEPUMEHTHI,
MPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOJIBI 110
pe3yabTaTaM 3KCOEPUMEHTA.

e (CuenoBaTh NpaBujiaM
O6e3omacHoOi paboTHI B
nabopaTopuu Mpu
HCIIOJIb30BaHUM XUMHUUYECKOU
Mocyabl 1 000pPyIOBaHUS.

e [Ipou3BOAWUTH BHIUYMCICHUS
M0 XMMUYECKUM yPaBHEHUSIM.

e lcnonp30BaTe Npu
BBIIIOJTHEHUH YYEOHBIX
3aJlaHUi TEKCThl yUeOHHUKa,
CIIpaBOYHBbIE MaTEePUAITbI
(MepruoaNYECKyI0 CUCTEMY
XUMHUYecKknux aneMeHToB/l. U.
MenneneeBa, TabIuIly
pPacTBOPU-MOCTH KHUCIIOT,
OCHOBaHHH U COJICH B BOJIE,
AIEKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJJIOB).

e lcnonp30BaTe OIpu
BBIITOJTHEHUH YYE€OHBIX
3aJaHUN U B IIpoliecce
HCCJIE/IOBATEIBCKOM
JIEeSITEJILHOCTH
HAy4YHO-TIOMYJIAPHY IO
JIUTEPATYPY XUMHUUYECKOTO
COJZIep>KaHUsl, CTIPABOYHBIC
MaTepuaibl, PECYpPCHI
HNurepHeTa

Tema 6. O01as
XapaKTepuc TUKA
XHMHYECKHX
3j1eMeHTOB IVA-
rpynmsbl.

Yriaepoa v KpeMHHH U

HXCOeTUHEeHNUA
(8 @)

Yriaepona, alsIOTPOIHbIE
MoaudUKaImm,
pacrnpocTpaHEeHHUE B IPUPOJE,
(puznueckre u XuMHUYECKUE
CBOMCTBA.

Ancopbuus. Kpyrosopor

yIriepoJaB MpUpo/Ie.
Okcuael yriepoaa, ux
(puzuuecKkre U XUMHUYECKHEe
CBOIICTBA, UX JICMCTBHECHA
KHUBBIC OpFaHI/I3MI>I, HOJIy‘-IeHI/IC

Y IPUMEHCHHE.
DKOJIOTHYECKHUE TTPOOIIEMBI,
CBSI3aHHBIC C OKCHIOM
yraepoaa(IV); runoresa
rJ100aJIbHOTO MOTEIJICHUS
KJIMMAaTa; MapHUKOBBIN 3 PEKT.
YrojapHas KHCJIOTa U €¢ COJIH,
nX (U3NUECKUE U XUMUYCCKUE

BOOBSICHATH O0IIHE
3aKOHOMEPHOCTHU B
H3MEHEHHUU CBOMCTB
aneMeHToB [VA-rpynnsl 1 ux
COEIUHEHUHN C yUETOM
CTPOEHUS UX aTOMOB.
XapakTtepu3oBaTh GU3UUECKUEC
U XMMHUYECKHE CBOMCTBA
OPOCTHIX BEIIECTB yriiepojia u
KPEMHHUS U UX COCTMHECHUN
(oxcuaoB yriepoaa, yroJbHOMU
KHUCJIOTHI, KapOOHATOB, OKCHUJA
KpEMHUS, KDEMHUEBOMN KHCIIO-
ThI, CHJIMKATOB), CIOCOOBI UX
MOJIy4€HHUsI, IPUMEHEHUE U
3HAQUEHUE B MPUPOJEC U KU3HU
qeJ0oBeKa.

Onpenenste kKapOoOHAT- U
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CBOMCTBA, IOJIYYECHHUE U
npuMeHenue. KauectBeHHas
peakius Ha KapOOHaT-UOHBIL.
Hcnonp3oBanue kapOOHATOB

B ObITY, MEIUITIHE,
MIPOMBIIIJICHHOCTH,

CEIIbCKOM XO35IMCTBE.
I[MepBoHauanbHBIC TIOHATHS 00
OpraHHuYeCcKHUX BelleCcTBaxX Kak
0 COeOUHEHUAXYTJepoaa:
0COOEHHOCTH COCTaBa U
ctpoeHus. [lonsaTue o
OMOJIOTUYECKHU BaKHBIX
BEIIlEeCTBAaX: XKUpax, OeKax,

CUJIMKaT-UOHBI B PaCTBOPE.
OOBICHATH CYIITHOCTh
AKOJIOTUYECKUXIIPOOIIEM,
CBSI3aHHBIX C HaXOXIECHUEM
YTJIEKHMCJIOr O ra3a B
OKpYy’Karolieu cpene.
MiurocTpupoBaTh B3aMMOCBS3b
HEOPraHMYECKUX COCTUHECHUMN
yIJiepoaa u OpraHu4eCKUx
BEILECTB.

[[1aHupOBaTh U OCYLIECTBISTh
Ha MMPAaKTUKE XMUMUYECKUE
AKCHEPUMEHTHI,

yrieBojax. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETHUHEHUM.
Kpemnuuii, ero dusudeckue u
XUMHUYECKHE CBOMCTBA,
MOJy4Y€HUE U MPUMEHEHHUE B
SJIEKTPOHUKE.

CoemHeHUsT KPEMHHUS B
npupoje. O6mue
npeacTaBiieHus: 00 oKcuae
kpemHuus (IV) u kpemuueBoi
Kuciiore. CHUIIMKAThI, UX
HCIIOJIb30BaHUE B OBITY,
MEIUIIUHE, TPOMBIIIIEHHOCTH.
Baxneiine cTpouTeIbHbBIE
MaTepHualbl: KepaMHKa,
CTEKJIO, [IEMEHT, OETOH,
xene300eToH. [Ipobiaembl
0e30MacHOrouCHOJIb30BaAHUS
CTPOUTEIbHBIX MaTe- pUAJIOB B
IMOBCEIHEBHOM >KM3HHU.
JdeMoHcTpanuu

Mojenu KpUucTajlIndeCcKux
peunieTok aimMasa, rpadwura,
MOJICKYJIBI (pyJuiepeHa.
AncopOuusi pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM
yrieM. [IpoTuBoras.
Buneomartepuanbl: cunMkaTHas
MPOMBIIIIEHHOCTb.

Mopenu MoJIeKyT
OpPraHUYECKHUX BEIIECTB.
JlabopaTopHble M MPpaKTHYeCKHE
padoThI

Jlabopamopnuiili onvim:

KauecTBeHnHas peakuus Ha
KapOOHAT-HOH .

MPOBOJAUTH HAOJIOICHHUS, JIETIATh
BBIBOJBI TI0 pe3yJbTaTaM
AKCHEPUMEHTA.

CnenoBaTh paBUjaM
Oe301macHOM paboOTHI B
nabopaTopuu Mpu
HCITOJIb30BaHUM XUMHUUYECKOU
MOCYZbl U 00OPYyAOBaHUS.
cnonb30BaTh Ipyu
BBITTIOJTHEHUH Y4ESOHBIX
3aJJaHUM TEKCThl yueOHUKa,
CIIpaBOYHBbIE MaTepHaJIbl
(ITeprognueckyto cucteMy
XuMHuYeckux aneMeHToB/l. U.
MenneneeBa, TabIUIly
pacTBOPU-MOCTH KHUCJIOT,
OCHOBAHHUM M COJIEH B BOJIC,
DJIEKTPOXUMUYECKUH Psij
HanpsDKEHUH METaJlJIOB).
Mcrons30BaTh NPU BHINMOIHEHUHU
y4eOHBIX 3aJTaHUN U B
OPOLIECCE UCCIEI0OBATEIbCKON
JIeSITeIIbHOCTHU
Hay4YHO-TIOIYJISIPHYIO
JIUTEPATYPy XUMHUUYECKOTO
COJZIep>KaHUsl, CIIPABOYHBIC
MaTepHalbl, pECYpPChl
HNurepnera
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Ilpaxkmuueckue pabomut:

Ne 4. Tlony4yeHue yriieKUCIOro
raza. KauectBeHHast peakiusi Ha
KapOOHAT-NOH.

Ne 5. Pemienune
AKCIIEpUMEHTATbHBIX3a/4a4 110
teme «Hemeramibn.

Botuucnenusn

— I10 YpaBHEHUSAM
XUMHWYECKUX PEAKIUU, €CIU
OJWH U3 pearcHTOB J1aH B BUJIE
BOJHOT'O PacTBOpa C U3BECTHOM
MaccoBoigonei

Pa3znen 3. Meraaasl u ux coexunenus (20 u)

Tema 7. O01mue

CBONCTBA METAJLJIOB
(44)

OOm1as xapakTepHUCTUKA
XUMHYECKHUXIIEMEHTOB —
MeETaJIJIOB Ha OCHOBAHUHUHX
nojoxeHus B Ilepuognueckon
CHCTEME XUMHYECKHUX
anemeHToB J[. 1. MenneneeBa u
cTpoeHust arToMoB. CTpoeHue
MeTaJuioB. MeTtanamdeckas
CBSI3b M MeTaJIMUecKast
KpHUCTaJUIM4YecKas penicTka.
DIIEKTPOXUMHUYECKUMN P
HANPsDKECHUN METaJUI0B.
dusnyeckre U XUMHYECKHUE
cBoiicTBa MeTaiL1oB. OOIIIHE
CIIOCOOBI TIOTYYECHUSI METAIIIOB .

e  PackpbIBaTh CMBbICI
W3y4aeMbIX NOHATUU U
IIPUMEHSTh 3TU MOHATUS IIPU
OIIMCAaHWUU CBOMCTB BEIIECTB
U UXIIPEBPAILECHUN.

e  OOBsCHATH O0OIIIME
3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB 3JIEMEHTOB METAJJIOB
U X COEIMHEHUU C yYEeTOM
CTPOEHMUSI UX aTOMOB.

e XapakrepuzoBaTh
CTPOEHHE METaI0B,001111e
(u3nyueckrue U XUMHUYECKHE
CBOMCTBA METAJJIOB .

[lonsiTe 0 KOPPO3UU METAJIOB
H OCHOBHBIE CIIOCOOBI 3aIUTHI
oT koppo3uu. Criassl (CTaib,
YyTYH, JTIOPATIOMUHUMH,
OpoH3a), X MPUMEHEHUE B
OBITY U IPOMBIIILICHHOCTH.

JdemoncTpauun
O3HakoMJIEHHE ¢ 00pa3laMu
METAJUIOB UCILJIAaBOB, UX
(puzmueckumu cBolicTBaMU.
Monenu KpUCTaAINIMYECKUX
pEIIETOK METaJJIOB.
Buneomarepuansl: Koppo3us
METaJIJIOB.

JlaGopaTopHble u
NPAaKTH4YeCKNepadoThl
Jlabopamopnule onvimul:
O3HakoMiIeHHE ¢ 00pa3LaMu

CIUIABOBMETAJIJIOB.
3aBUCUMOCTh  CKOpPOCTH
peaxkiuu MeTajia C
KHCJIOTOM OT TIPUPOABI
MeTala.
Boviuucnenusn

— II0 YPaBHEHUAM

e XapakTepuzoBaTh 0OIIHE
CIOCOOBITIONyYEHUS] METAJIJIOB.

e (CrnenoBaTh MpaBUIaM
6e3omacHoi paboThI B
nabopaTopud MMpu
WCITOJIb30BAaHUM XUMHUUYECKOU
MOCyZbl 1 00OpPYyOBaHUS.

e [Ipou3BOAWUTH BHIUYMCICHUS
[0 XUMUYECKUM YPABHEHHUSIM.

e lcnone30BaTe NIpu
BBIIIOJTHEHUH YYEOHBIX
3aJlaHUi TEeKCThl YyUeOHUKA,
CIIPpaBOYHBIC MAaTEPHUAITBI
(ITepuomuyeckyto cucTeMmy
XUMHUYeCKux aneMeHToB/l. U.
Menneneena, TabIUILy
pacTBOPU-MOCTH KHUCJIOT,
OCHOBAHHUM M COJIEH B BOJIE,
AIEKTPOXUMHUYECKUU PAL
HaIpsHKEHUHA METaJJIOB).

e lcnonbs30BaTe NIpu
BBIITOJTHEHUH YYE€OHBIX
3aJaHUU U B IIpoliecce
HUCCIIEA0BATEIBCKOU
JIeSITeIbHOCTHU
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XMMHUYECKUX PEaKIUU, ECIU
OJHH U3 PEAreHTOB COJICPKUT
npuMecu

Hay4HO-IIONYJIAPHYIO
JIUTEPATYPY XUMUYECKOI'O
coJieprKaHusl, CHpaBOYHbIE
MaTepUuaibl, PECypPChl
NurepHera

Tema 8. Baxueiiniue
MeTaJLIbI U UX

COCIUHCHUSA
(16 )

Ienounbie MmeTambl. [Tonoxenue
B llepuoanueckoit cucreme
XuMH4YeCcKux ayemMenTosB JI. W.
MeHnaeneeBa, CTPOEHUEATOMOB.
Haxoxxaenue B mpupoe .

e  OOBsICHATH oOIIHE
3aKOHOMEPHOCTH B U3BMEHEHUHU
CBOMCTB DJIEMCHTOB METAJJIOB
B TpyIIIaxX U UX COeIUHEHUHN C
YU4E€TOM CTPOEHMS UX ATOMOB .

dusnyeckre U XUMHUYECKHE
CBOMCTBA (Ha mMpUMeEpe HATPUS
u kanus). OKCUuasl u
TUAPOKCUABI HATPUS U KaJIusl.
[IpumeHeHne MIETOYHBIX
METAJJIOB U UX COCIUHEHUM.
IIlemouyHO3EeMENbHBIE METAIIIBI
MarHuu " KaJibl{ui, CTPOCHUE
aTtomoB. Ilonokenue B
ITepuoauueckoii cucreme
XUMHYECKHX dneMeHToB /. H.
Menneneena.

Haxoxnenue B mpupone.
dusnueckue UXUMHUUIECKUE
cBolicTBa. BaxxHeninue
COCJIMHEHUS KaJablus (OKCHU/I,
TUAPOKCHU, cONN). JKECTKOCTH
BOJIBI U CIIOCOOBIEE
YCTpaHEHHUSI.

Amromunuii. ITonoxxkeHue B
[lepnonuueckoit cucreme
XUMHYECKUX 3jemMeHToB J[. 1.
MenpaeneeBa, CTPOCHHUE aTOMa.
Haxoxnenue B nmpupone.
dusnyeckue UXUMHYECKHUE
cBoiicTBa. AMOTEpHEIE
CBOMCTBa OKCHUJA U TUAPOKCHUA.
Kenezo. IlonoxeHnue B
IlepuognueckoricucremMe
XUMHYECKHUX IJIEMEHTOB

J1. 1. MenpaeneeBa, CTpoOeHHE
aroma. Haxoxxaenue B mpupoze.
duzuyeckue 1 XUMHUYECKUE
cBoiictBa. OKCHIEI,

ruapokcuabl U conu kenesa(ll)
u xene3a(lll).

JdeMoHcTpanuu
B3aumoaeiicTBue HaTpUs ¢
Bogoi. OKpalllMBaHHE IJIaMEHU
WOHAMM HATPUs U KaJus.
OkpalvBaHu€e TIaMEeHHU
HWOHAMHU KaJbIIHs.
BzaumonelictBue okcuaa
KalabIUsA CBOIOM.
Buneomarepuansl: ropeHue
JKeJie3a BKUCIIOPO/JIE U XJIOpE.

e XapakTepu3zoBaTh
(puzuueckre 1 XUMHYECKUE
CBOMCTBA IMMPOCTHIX BEIIECTB
METAaJIJIOB U UX COCIUHEHUH
(OKCUIOB,TUAPOKCHUIOB,
coJieit), criocoObl ux
MOJIy4YC€HUSI, TIPUMEHEHHUE U
3HAYE€HUE B IIPUPOJIC U )KU3HU
qeJ0BEKa.

e Pacno3HaBaTh C
NOMONILIO0 Ka4€CTBECHHBIX
peaKkuuii MOHBI METAJJIOB
(Marsuus,aJJfOMUHUS, ITUHKA,
J)Keses3a, Mein).

e [lmanupoBarte u
OCYIIIECTBJISITh HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MMPOBOJIUTH HAOITIOACHUS,
JeJIaTh BBEIBOJLI IO
pe3yabTaTaM 3KCIIEPUMEHTA.

e (CrnenoBaTthb IpaBuJjiaM
O6e3onacHoOu paboThI B
nabopatopuu pu
WCIIOJIb30BAaHUM  XUMHUYECKOH

MOCYJbl 1 000PYIOBAHUS.

e [Ipou3BOAUTH BHIUUCIICHUSA
M0 XUMUYECKUM YPaBHEHHUSIM.

e BreicTpauBaTh
pa3BEepHYTHIE HUCHBMEHHBIE U
YCTHBIE OTBETHI C ONOPOIl Ha
nHpopmanuo U3 yueOHUKaA U
CIIPAaBOYHBIX MATEPHUAJIOB,
rpaMOTHO UCTOJb30BaTh
U3YUYCHHBIA MOHSATUHWHBIN
arnmnapaTKkypca XuMHH.

e lcnonws30BaTh Npu
BBIITOJTHEHUH YYE€OHBIX
3aJjlaHUM U B IIpolecce
HCCJIEN0OBATEILCKON
JIeSITeJILHOCTH
HAy4YHO-TIOTYJIIPHY O
JIUTEPATYPY XUMHUUYECKOTO
coJiep>KaHusl, CIpaBOYHbBIC
MaTepualibl, PECypChl
HNurepuera
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Buneomarepualibl: ropeHUE
’KeJie3a BKUCIIOPO/JIE U XJIOpE.

JlaGopaTopHble U NPaAKTHYeCKHUE
pa6oThl Jlabopamophsie
onvimuvt. O3HAKOMIICHHUE C
oOpa3iiaMu aJlFOMUHUS U €T0
CIIJIABOB.

AmdoTtepHbIe CBOMCTBA
TUAPOKCHUAAATIOMUHUS.
KauecTBeHHbIEC peakIuu Ha
HOHBIKEIe3a.

I Ipakmuueckue pabomuwi:

Ne 6 JKécTtkocTh BOIBI U
METObI €CYyCTPAHECHHUSI.

Ne 7. Pentenue
AKCIIEPUMEHTAJIbHBIX3a/4a4 110
TeMe «MeTamIbly.
Boviuucnenusn

— II0 YpaBHEHUSAM
XMUMHUYECKUX PEAKIMH, €CIIU
OJIMH W3 PEearcHTOB JIaH B
U30BITKE WIIU COACPIKUT
MMPUMECH,

— MAacCCOBOM JOJIU BEIXOJa
MPOJyKTa PEAKIIHH.

Tema 9. BemrecrBa u
MAaTepPHAJIbI B JKHU3HH
yeJ0BeKa

()

HoBele maTepuansl u
TexHoJioruu. Bemectsa u
MaTepuaibl B IOBCEIHEBHOMN
J)KU3HU YeI0BeKa. XUMHUS U
3J10pPOBBE.

be3omnacHoe ncnosab30BaHue
BEILIECTBU XMMHUUYECKUX
peakmuii B OBITY.
IIpupoaHbIE NICTOYHUKHU
YTJ1€BOI0OPOA0B(YTOib,
OPpUPOJHBIN ra3, HedTh),
MPOJIYKTHI UX NIepepabOTKH,
HUX pOJIb B OBITY U
IIPOMBIIIJIEHHOCTH.

OCHOBBI YKOJIOTHYECKOMN
IpaMOTHOCTHU. XUMHUYECKOE
3arpsi3HEHUE OKPY KaroIIen
cpenbl (peaeabHo
JIONyCTHUMasi KOHLICHTPpAaLUs
BemiectB — [1/1K).

Ponp xumuu B peuieHuun
AKOJIOTUYECKUXITPOOIIEM.

e XapakTepHu3oBaTh POJIb
XUMHUH B pa3- JUYHBIX cepax
J1eATEeIbHOCTH JIIOJEH,
OCHOBHBIE BEllIECTBA U
MaTepuanbl, IPUMEHsEMbIE B
KU3HU COBPEMEHHOTO
4eJIoBEeKa.

e  OOBICHATH yCIOBUS
0€3011aCHOT0 MCITOJIb30BaAHHUS
BEIIECTB U XUMHUYECKHUX
peakuii B OBITY.

e  AHaimu3upOBATH U
KPUTUYECKH OIICHUBATH
nHOpMaLMIO O BIUSIHUU
IIPOMBIIIJIEHHOCTH, CEJILCKOI'O
X035IMCTBA, TPAHCIOpPTA U JIp.
Ha COCTOSIHHUE OKpYy’Karolen
Cpenpbl.

e VYMeThb OKa3bIBaTh
IIEPBYIO MOMOIIb IIPHU
XUMHUYECKHUX OXKOorax U
OTpaBJICHUSX.

e [IpuHuMaTh ydyacTHe B
oOcyxJIeHun npobiem
XUMHYECKON U
DKOJIOTUYECKOM
HaIlpaBJIEHHOCTH,
BBICKAa3bIBATh COOCTBEHHYIO
MO3UIIMIO IO TpodieMe U
npejJiaraTb BO3MOXXHBbIE IIYTH
€C peluIeHus
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KPUTEPAM 1 HOPMBI OIIEHKHA 3HAHUM YYAIIUXCS IO XUMUHA
1. Ouenka ycTHOro orBera.
OtMmertka «5»:
- OTBET IOJIHBIM U NIPAaBWJIbHBIN HA OCHOBAHWM U3YyYEHHBIX TEOPHIl;
- MaTepHall U3JI0KEH B OIPEIEICHHOMN JIOTUYECKOU MTOCIIEN0BATEILHOCTH, JINTEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSTEIIbHBIN.
OTBeT «4»;
- OTBET NOJIHBIN U NPAaBWIBHBINA HA CHOBAaHUY U3Y4YECHHBIX TEOPUU;
- Marepuai U3JIOKEH B OIPEIEICHHON JIOTUYECKOU II0CIIEA0BATEIbHOCTH, IIPYU HTOM JOIYILICHBI JABE-
TPU HECYIIIECTBEHHbIE OIINOKH, UCIIPABICHHBIE II0 TPEOOBAHUIO YUUTEIISL.
OtMmertka «3»:
- OTBET MOJIHBIN, HO IIPH ATOM JIONYILEHA CYIECTBEHHAsl OIIMOKA WM OTBET HEMOIHbIH, HECBSI3HBIN.
OtMmeTtka «2»:
- Tpu OTBEeTE OOHAPY)KEHO HEMOHMMAaHHE YYallMMCsS OCHOBHOTO COJEpXaHMsA y4eOHOro MaTepuala
WIM JTOMYIIEHBI CYLIECTBEHHBIE OIIMOKHM, KOTOPBIE yUYalIUCS HE MOXKET UCIPABUTH NPU HABOISLINX
BOIIPOCAX Y4HUTENs, OTCYTCTBUE OTBETA.

2. OueHKa YKCNMEPUMEHTATbHBIX YMEHHH.

- OleHKa CTaBUTCS Ha OCHOBAaHWHU HAOIIOJEHUS 32 yJallUMHCS W MUCBMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBITIOIHEHA IMOTHOCTHIO U MPaBUIIBHO, C/IEIaHbI PABUIIbHBIC HAOTIOACHHS U BBIBOIBL;
- DKCIIEPUMEHT OCYIIECTBIIEH IO TUIaHy C YYETOM TEXHUKH O€30MaCHOCTH U MPaBUiI pabOTHI C
BEIL[ECTBAMH U 000pYIOBaHHEM;
- TIPOSIBJICHBI OPTaHWU3AIMOHHO - TPYAOBBIC YMEHUS, MOJACPKUBAIOTCS YUCTOTAa pabovero mecrta u
MOPSAZIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCSI PEAKTHUBBI).

OtmeTKa «4».
- paboTa BBINIOJIHEHA TPABHILHO, CICJIAHBI MPABWIbHBIE HAOTIOJEHUS W BBIBOJBI, HO TPU ITOM
AKCTIICPUMEHT TPOBEJIEH HE IOJHOCTHIO WM JIOMYIIEHbI HECYIIECTBEHHBIC OIIMOKH B paboTe ¢
BEIIECTBAMH M 000PYI0BAHUEM.

OtTMeTKAa «3»:
- paboTa BBITIOJHEHA MPABUIBLHO HE MEHEE YeM HAIOJIOBUHY HIIU JOIYIINEHA CYIIECTBEHHAs OIIMOKA B
X0JIe JKCIIEPUMEHTa B OOBSICHEHWH, B OQPOPMIICHHUU PaOOThI, B COOJIOJACHUU IPaBUI TEXHUKH
0e30MacHOCTH Ha paboTe ¢ BEIIeCTBAMHU U 00OPYAOBaHHUEM, KOTOpas MCIPABISACTCS 1O TPEOOBAHUIO
YUUTEIS.

OTMeTKA «2»:
- pmomyuieHbl ABe (M Oosiee) CylIeCTBEHHBbIE OMIMOKH B XOJE: SKCIEpUMEHTa, B OOBSCHEHUU, B
odopmiieHnH pabOTHI, B COOJIIOJIECHUM MPABIII TEXHUKH OE30MACHOCTH TpU padoTe C BEIIECTBAMHU H
000pynOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUThH JIaXe 10 TPEOOBAHUIO YUUTES;
- paboTa He BBINOJIHCHA, Y YYallerocsi OTCYTCTBYET IKCIIEPUMEHTAILHBIC YMEHUSI.

3. OueHka yMeHUii peliaTh pacyeTHbIE 3aJa4H.
O1MeTKAa «5»:
- B JIOTMYECKOM PACCYXKICHHUH U PEIICHUH HET OMMOOK, 3a/1a4a pelieHa palliOHAIBHBIM CITIOCOOO0M;
OTMeTKAa «4»:
- B JIOTUUECKOM PACCY>KJIEHUU U PEILICHUs] HET CYIIECTBEHHBIX OLIMOOK, HO 3a/iaua pelieHa
HepaIMoHaIbHBIM CITOCOOOM, WIJIH TOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIUOOK.
OtMmeTKAa «3»:
- B JIOTHYECKOM PACCYXKICHUHU HET CYIMIECTBEHHBIX OMMNOOK, HO JIOMYIIIEHA CYIIIECTBEHHAs OITHOKA B
MaTeMaTHYECKUX pacyeTax.
OTMeTKa «2»:
- UIMEETCS CYIIECTBEHHbIE OIIMOKH B IOTUYECKOM PACCYXKJICHUU U B PEILICHUH.
- OTCYTCTBHME OTBETA Ha 3aJaHUE.

4. OneHKa NUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTMeTKa «5»:
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- OTBET IOJIHBII M NMPaBWIbHBIN, BO3MOXHA HECYIIECTBEHHAS OIINOKA.
OT1MeTKAa «4»:
- OTBET HEIOJIHBIN WM IOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX ONTHOOK.
OTMeTKAa «3»:
- paboTa BHITIOJTHEHA HE MEHEe YeM HAIOJIOBHUHY, JIOMYIIEeHa OJHA CYIIeCTBEHHAs OMMUOKA U TIPH STOM
JIBE-TPHU HECYIIICCTBCHHBIC.
OT1MeTKA «2»:
- paboTa BBITIOJIHEHA MECHBIIIE YeM HATIOJIOBUHY MITU COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OIUOOK.
- paboTa He BBINOIHEHA.
[Tpu olleHKE BBHITIOTHEHHSI MMCHMEHHOW KOHTPOJIBHOW PabOThl HEOOXOJAMMO YYHTHIBATH TPEOOBaHUS
eanHoro ophorpaduaeckoro pexxuma.

5. OneHka TecTOBbIX padorT.

TecTbl, cocTosiue W3 TSATH BOMPOCOB MOXKHO HCIIONB30BATh IOCIE HU3YYCHHS KaKIOTO
Mmatepuaina (ypoka). Tect uz 10—15 BorpocoB ucnosb3yeTcst A1 NepHOAMYECKOro KOHTpos. TecT u3
20—30 BompocoB HEOOXOIUMO UCTIONH30BATh ISl HTOTOBOTO KOHTPOJIS.

[Ipu oLileHMBaHUU MCIIONB3YETCS CIEAYIOIIAs MIKala: U TecTa U3 MATH BOIIPOCOB

* HET OIMOOK — OIICHKA «5»;

* 0/1Ha OUIMOKA - OLIEHKA «4»;

* IBE OIIMOKN — OIIEHKa «3»;

* TpH OIIMOKH — OIICHKA «2).

Jlst recta u3 30 BOIPOCOB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIICHKA «4»;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIe 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2».

6. Ounenka pedepara.

Pedepar orieHrBaeTcs 1o CiIeIyOnM KPUTEPUSIM:

* coOuroIeHre TpeOOBaHMI K €ro 0(hOpMIICHUIO;

* HEOOXOAMMOCTh M JOCTATOYHOCTH IS PACKPBITUS TEMbI NMPHUBEICHHOW B TEKCTE pedepaTa
uHpOpMAaIHH;

* YMEHHE 00YYa0IIEeTrocsi CBOOOIHO U3JIaraTh OCHOBHBIE UIICH, OTPAXKCHHBIC B pedepare;

* CcHocOOHOCTh O0YYArOIIErocsi MOHATh CYTh 33J]aBa€MbIX WICHAMH aTTECTAIIMOHHON KOMHCCUHU
BOIPOCOB 1 C(HOPMYIHUPOBATH TOYHBIC OTBETHI HA HUX.
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CIIUCOK JIUTEPATYPbHI U UHTEPHET - UCTOYHUKOB

Kaace | ABTop HaumenoBanue y4eOHMKA, HU3paTenbcTBo E(‘:i‘TaHOBK“
yueOHOro mocoousi u T.1. Ha yuer
8 Pymsutuc I'. E., ®@enpaman | Xumus H3narenscTBO 2019
DI «IIpocsemieHue»
9 Pymsutuc I'. E., ®enpnman | Xumus HN3narenscTBO 2019
DI «IIpocBenienue»

Mup/xumumu.

ConepXUT XMMUUYECKHUE CIIPAaBOYHHUKH, UCTOPHUIO CO3/IaHUS U Pa3BUTHUSA NEPUOANYECKON CUCTEMBI
a1eMeHTOB (cchbutka "My3ei"), onmMcaHue XWMHUYECKHX OIBITOB C PAa3JIUYHBIMH DJIEMEHTAMH,
CBEJICHUS U3 OCHOBHBIX OONacTell XUMHUHM (OpraHuYecKasi, arpOXUMHs, TCOXUMHS, dKOXUMHUS,
aHAJIUTUYECKash XUMUs, POTOXUMUS, TEPMOXUMUS, HePTEXUMUS), pa3ies XUMUUECKIX HOBOCTEH,
CCBUIKH Ha MoJie3Hble pecypcsl MaTeprera u T.4. Nitpn://www.chemistry.narod.ru

Yuumcs yautbesi: Xumus

OOyuarone M JEMOHCTPALMOHHBIE KOMIIBIOTEPHBIE IPOrpaMMBbl MO XMMHUHU (TporpamMma c
uHpopMalved 0 KaxJIOM JJIEMEHTE, a Tak)Ke MO3BOJISAIONIAS MPOBOAUTH BBHIYMCIECHHUE MacChl U
o0beMa BEIIECTB; MpPOrpaMMa JUIs pacueTa aKTHBHOCTH HOHOB; IpOTpaMMa JUIsl OIpeesIeHUs
Macchl BEIIeCTBa JUI MPUTOTOBIICHUSI pacTBOpa C 3aJaHHON KOHIIEHTpalrueil 1 00beMOM U JIp.).
http://teacher km.ru/chem.phtml

Xumusi. OOpa3oBaTeNbHbBIN CANT M1 IIKOJLHUKOB

DNEeKTPOHHBIN y4eOHUK MO XUMHH JJIs CPEIHEU IIKOJIbI, MPUTOJHBINA JIJISl UCIONIB30BAaHUS KaK B
OOBIUHBIX, TaK W B CIEIHAIM3UPOBAHHBIX KJaccaX, a TaKXke MAJig TMOBTOPEHHs MaTepuana B
BBIITYCKHOM KJIacce M I MOJATOTOBKH K dk3ameHaMm. Ha caiiTe omyOnMKOBaH psiJi MPUIIOKEHUMN:
tabnmuua  MeHzaeneeBa,  TaOMUIA’IEKTPOOTPULIATEIBHOCTEH  SJEMEHTOB,  DJEKTPOHHBIC
KOHQHUTypalud JJIEMEHTOB W Jp., a TakkKe 3aJayd Uil CaMOCTOSATENIbHOTO PEIICHHUS.
http://hemi.wallst.ru

OTKpPBITHINA KOJUISIK: XUMUS

DNEKTPOHHBIM Y4eOHUK MO XUMHH (HEOpraHHMYecKas, OpraHudeckas, siiepHas XUMHUS, XUMUS
OKpYKaIOIIeH cpeabl, OHOXUMHSA); CONEPKUT OOJIBIIOE KOJIMYECTBO  JIOMOJHUTEIBHOTO
MaTepuana. Y4eOHHUK COMPOBOXKAAECTCA CIPABOYHBIMH TaOJMIAMHU, MPUBOJIUTCA MOIPOOHBIN
pa3dop THIOBBIX 3ajad, MPEICTaBlIeH OONBIIONW HA0Op 3amad Uil CAMOCTOSITEIIBHOTO PEIICHHUS.
http://www.college.ru/chemistry/

Ypoku Mo XUMHUH IS MKOJILHUKOB

CallT conepXUT TEeOpEeTHMUECKUI MaTepual IO XUMHH, CTPYKTYpPUPOBaHHBIM O ypokam. B
paznene "YnopaxHeHus" MOKHO HAaWTH 3a/laHus Ha 3aKpelIeHue TEOpeTHUeCKOoro martepuaia. B
pasznene "3amauu" pasOupaeTcs peleHHe OCHOBHBIX THMNOB 3anad. Pasmenst "KoHTposibHbIE
pabote" u "Onumnuansl" cofepkaT COOTBETCTBEHHO MPUMEPHbIE BAPUAHTHI KOHTPOJIbHBIX padboT
(c pemeHUsSIMH IJIsI CAMOTIPOBEPKH) W TEKCThl ONMMIIKAA JJIS IIKOIBRHOTO Typa. B pazmene
"Jx3aMeHbl" 0nyOIMKOBAaHBI OMJIETHI ISl yYeHUKOB 9 1 11 KI1accoB ¢ MPUMEPHBIM COJIEp KaHUEM
npakTHYecko yactu omeros. Nitp://chemistry.r2.ru

AJIXMMUK

DIEKTPOHHBIN KypHal ISl MpernojiaBaTesieid, MIKOJbHUKOB U CTYAEHTOB, M3YYAIOUIMX XHUMHIO.
Brxirouaer Meroanueckue peKOMEHAAMU I YYUTeNed XHUMHHU, CIPaBOUYHUKH, Ouorpapuu
BEJIMKUX XUMHUKOB, paznenbl "Becenas xumus", "XuMusg Ha KaxIblil JIeHb" U MHOTO JApYrou
WHTEPECHOH H mosie3Hor uadopmarmuttn://www.alhimik.ru

DJEeKTPOHHBIE YUYEOHUKH 110 0011l XUMUU, HEOPTAHUYECKON XMMHHU, OPTraHUYECKONH XUMHUH
[IpenocTaBidoTCcsl CHpaBOYHblE MaTepuanibl (CJIOBapb XUMUYECKHUX TEPMHHOB, CIPaBOYHbBIE
Tabnuipl, Ouorpaduu BEIUKHX XHMHKOB, HCTOPHS XHWMHH), a TaKXKe TECTOBBIE BOMPOCHL.
http://www.informika.ru/text/database/chemy/Rus/chemy.html

PacuerHble 331241 10 XUMHUH

COoOpHHMK pacueTHBIX 3ajay M0 Heopranuueckor xwmuu (paszensr "[anorensr”, "Cepa u ee
coenunenus", "[loarpynna azora", "llogrpynna yraepoaa", "Xumudeckue cBoiicTBa MeTaLIOB",
"Onextponu3", "Konnenrpanus pactopoB", "Comu'"), opraHH4ecKoW XHMHH (pa3aeiibl
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10.

11.

12.

13.

14.

15.

"Vrnesonoponsl", "Kucnoponconepxamue coenuHenus", "AszoTcoaepikamiye COEIUHEHHS',
"VYrnesoast"), a TaKxke CIIMCOK peKoMeHayeMon JUTEPaTYpBHI.
http://lyceuml.ssu.runnet.ru/~vdovina/sod.html

XuMu4ecKasi CTpaHH4YKa

3amauu Ui ONMMIIMAJ 10 XHWMHUH, ONMCAHME HWHTEPECHBIX XMMHYECKUX OIBITOB, CJIOBaph
XMMHUYECKMX TEPMHUHOB, CBEJEHUS U3 TE€OXUMHUM (IIPOMCXOKIACHHE U XHUMHUUYECKUH COCTaB
HEKOTOpbIX MuHepanoB). NLLD://www.edu.var.ru/russian/cources/chem/

OO0pa3oBaTesbHbIN CepBEp TECTUPOBAHUS | XUMHUSI

becrimatHoe on-line TtectupoBanue, TpeOyeT perucrpau B CHCTEME. TecTOBbIe 3aJaHUs
BKJIIOYAIOT B c€0s1 COCTaBJIEHUE YPAaBHEHHUI U BBIOOD YCIOBUI NPOBEAECHHUS XUMHUYECKUX PEAKIINH,
KJIacCU(PUKALMIO DJIEMEHTOB U CIOXHBIX BEIIECTB, BOMNPOCHI MO CTPYKType MOJIEKYI,
KOJINYECTBEHHBII pacuet pEareHToB, CHOCOOBI UICHTU(PUKAIN BEIIIECTB.
http://rostest.runnet.ru/cai-bin/topic.cai?topic=Chemistry

baHk nepe10BOro nejaroruyeckoro OnbiTa B npenojaBaHud XUuMUHA. OnyOJIMKOBaHbI CIIEIYIOLINE
paspaboTku: pedepar nmo xumuu Ha Temy "Bona", mpumepnsiit Tutan KBH mo xumuu, TecToBBIE
pabotel (9 Kiacc) pa3sHOro YpPOBHS CIIOKHOCTH, METOAMYCCKUE YKazaHHS "DKOJOTHYECKOE
o0pa3oBaHUe U BOCIIUTAHHE yJalUXCsl IpU 00y4eHUH XMMUU B 8 Kiacce", posieBasi urpa Ha ypoke
xumun Ha temy "lIpomsBonctBo cepHoil kucnotel", "llomydeHHe aneraTHOro BOJIOKHA ITyTEM
MIPUMEHEHHUS ra3a 030Ha", oApoOHOE oNnucaHne ypokoB Ha TeMy "[lepBoHayanbHbIE XMMUUYECKHE
noustus" u "Yraesoasl" u ap. Http://www.edu.var.ru/russian/pedbank/sor_uch/chem/
ExxenenenpHoe npuinoskenue "Xumus" k razere "1 ceHTa0ps”

MoxHO HaliTU cofiepKaHHe BCEX HOMEPOB MPUIOXKEHNUS, @ TAKKe IO3HAKOMHUTBCS C OTAEIbHBIMU
cratbsamu. Nttp://www.lseptember.ru/ru/him.htm

VimenHble peakuuu

Hcropust HayKu B IIKOJBHOM Kypce OpraHMYecKoi XUMHHU. JlaHHbIe 00 YYEHBIX-XUMHUKAX Pa3HBIX
CTpaH — MEpPBOOTKPHIBATENAX TE€X WM MHBIX XHUMHYECKHUX MpEBpallleHuid (peakiui,
[epErpynnmupoBoK, UICHTU(UKAITTOHHBIX poo, IIpaBUII u T. IL.).
http://www.1september.ru/ru/him/2000/no38_1.htm

WurtemiektyanbHas urpa i 9 kiacca

CueHapuii  WHTEJUIEKTyaJlbHOM  WIpsl Ha  ypoke  xumuu and 8-9  kiaccos.

http://archive 1september.ru/him/1999/no25.htm
Poccwuiickuii o0ieodpasoBarenbHbiii mopTan Nitp://www.school.edu.ru/
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