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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpaMma 1mo XMMHHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI COCTaBIICHA
Ha OCHOBe TpeOoBaHWI K pe3yibTaTaM OCBOCHHS 00pa3oBaTENbHOW MPOTpaMMbl OCHOBHOTO
o0miero oOpazoBaHMs, MPEACTaBICHHBIX B DeepaabHOM roCcylapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO o0IIero oopasosanus u denepaabHON padoyeid mporpamme 1Mo yueOHOMY
npeamMeTy ((XI/IMI/ISI)), a TAKIKC Ha OCHOBC XapaKTCPUCTUKH IIJIAHUPYCMBIX PE3YJIBTATOB AYXOBHO-
HPaBCTBEHHOTO DPAa3BUTHS, BOCIUTAHHUS W COIMATHM3AINMU OOYYarOIIUXCs, IMPEICTaBICHHONH B
denepanpHON pabodeil mporpaMMe BOCIIMTAHUS U TOJICKUT HETOCPEICTBEHHOMY MTPUMEHEHHIO
OpU pealn3aluu 00s3aTebHON YacTH 00pa30BaTEeNbHOW MPOTrPaMMbl OCHOBHOTO OOIIIEro
o0Opa3oBaHusl.

Pabouast mporpamma naét mpeicTaBiICHHE O LENSIX OOYYCHHWs, BOCIIUTAHUS U Pa3BUTHUS
00yJaromuXxcst CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHSI»; ONIPEeNIeT BO3SMOXHOCTH MTPEIMETa
JUIA  peaju3alud TpeOOBaHWM K pe3yiabTaraM OCBOCHHS MPOrpaMM OCHOBHOTO OOMIEro
oOpa3zoBaHusi, TpeOOBaHWW K pe3yiabTaTaM OOY4YeHHS XHUMHH, a Tak)Ke€ OCHOBHBIX BHJIOB
NESITEIBHOCTH 00YUYarOIIUXCSL.

Conepxanne 00y4eHHS B aJaiTUPOBAHHON pabodei mporpamme it ooydaronuxcs ¢ THP
(TsDKENTBIMM  HAPYIICHUSIMH  PEYM) 10 TpeaMeTy «XHUMUS» COOTBETCTBYET COJCPIKAHUIO
o0yuenus no ®OOII OOO0.

1. OOmme cBegeHNs 0 POJIM M MeCTe Y4eOHOr o mpeaMera

XuMus Kak ydeOHbIA IpeIMET BHOCUT CYIIECTBEHHbIN BKJIa/] B BOCIMTAHUE U Pa3BUTHE
00y4aroIuXxcsi; OHa MPH3BaHA BOOPYXHTh UX OCHOBAMH XUMHUYECKUX 3HAHHUH, HEOOXOIUMBIX
JJISL HOBCG[{HGBHOﬁ KHU3HHU, 3aJI0KUTH (1)yHI[aMCHT JJIA [[aJ'II)Hef/'IHICFO COBCPHICHCTBOBAHHUA 3THUX
3HaHUHM, a Takke CcrnocoOCTBOBaTh O€30IacHOMY IIOBEICHUIO B OKpY)Xarwollell cpene u
OepeKHOMY OTHOIICHHIO K HEM.

Oco0eHHOCTh Kypca XMMHH COCTOMT B TOM, YTO JJsI €r0 OCBOEHHUS OOydaroliuecs
JOJDKHBI  00JIafiaTh HE TOJBKO OINpPENENIEHHBIM 3alacoM TPEIBAPUTEIBHBIX ECTECTBEHHO-
HAy4YHBIX 3HAHWUN, HO M JOCTAaTOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUIEHHEM. ITO
SIBJISIETCSI TJIaBHOU HpI/I‘II/IHOﬁ TOro, 410 B y‘~I€6HOM II1aHe 3TOT NPEAMET MOABJIACTCSA MOCIICAHUM
B PsI1y €CTeCTBEHHO-HAYYHbBIX TUCITUILINH.

2. Heab u 32024 u3y4eHus Kypca

Heanb: popmMupoBaHre eCTECTBEHHOHAYYHOW KAPTUHBI MUPa Ha OCHOBE YCBOEHUS 3HAHUM
0 XMMHYECKHX 3aKOHaX M SBJIEHUSAX, HamOoyiee BaXHBIX OTKPBHITUAX B O0JACTH XUMHH,
OKa3aBUIMX OIPENEISIONIee BIWSHUE Ha Pa3BUTHE HAyKM W TEXHUKH; METOAaxX HAay4yHOTO
MO3HAHUS TPUPObI, CBOMCTB XMMUYECKUX BEIIECTB U OCOOEHHOCTSIX MPOTEKAHUS XMMUYECKUX
peaknyii, BO3MOKHOCTAX MPAKTUYECKOTO MCIOJIB30BAHUSA XUMUYECKUX 3HAHWW W YMEHUW JUIs
peleHus 3ajad TOBCEJAHEBHOM JKM3HHU, OOecledeHuss Oe30MacHOCTH >KU3HEIESTEeIbHOCTH,
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS U OXPAHbI OKPYKAKOLIEH CpEJIbI.

3agaun:

e popmHupoBaHUE  MEPBOHAYAIBHBIX  CHCTEMAaTU3UPOBAHHBIX  NPEJCTABICHUH O
BEIIECTBAX, MX IMPEBPAIICHUAX W NPAKTUYECKOM IPUMEHEHUHU; OBJAJCHHE IOHATUHHBIM
arrnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

® OCO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHMUYECKONM HayKu Kak o00yacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKHUX MPEBPALICHUN OPraHMYECKUMX M HEOPTraHWYECKHX
BEIIECTB KAaK OCHOBBI MHOTHX SBJICHHH JKMBOH UM HEXHBOM NPUPOAbI;, yriiyOieHue
IIPEJICTAaBICHUNA O MATEPUAIBHOM €IMHCTBE MHUPA;

® OBJIAZICHHE OCHOBAaMHM XHMHYECKOH TPAaMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATH U
O00BEKTHBHO OLICHUBATh KU3HEHHBIC CUTYallUH, CBSI3aHHBIE C XUMHEH, HaBbIKaMU 0€3011aCHOTO
oOpalleHus ¢ BeIEeCTBAMHU, UCIIOIb3yEMBbIMU B TIOBCEAHEBHOM JKU3HU; YMEHUEM aHAJIM3UPOBATh



U IJIAaHUPOBATh HKOJIOTMYECKH Oe30MacHOe IOBEACHHE B LEIsIX cOepeskeHUs 37A0pPOBbs U
OKPYXKaroIIel Cpeibl;

e opMupoBaHUE YMEHUH yCTaHABIMBATh CBS3M MEXKAY pEaJbHO HAOIIOIaeMbIMH
XUMHUYECKUMH SIBJICHUSMU U MPOLIECCaMU, TPOUCXOSAIIUMUA B MUKPOMHUPE, OOBSICHITH TPUUHHBI
MHOTo0Opa3usi BEUIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa M CTPOCHHs, a TakKke
3aBHCHUMOCTH IPUMEHEHHS BEIIECTB OT UX CBOWCTB;

® IPUOOPETCHNE OMbITA WCIOIB30BAHUS PA3IMYHBIX METOJOB H3yYCHUsS BEIICCTB;
HAOJI0/IEHUE 32 UX TPEBPAIICHUSIMHU MIPU MPOBEACHUH HECIOXKHBIX XUMHUYECKUX IKCIICPUMEHTOB
C UCIOJIb30BaHUEM J1aOOPATOPHOTrO 000PYI0OBAaHUS U MPUOOPOB;

® YMCHHE OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSAX, OXKOTaX M JIPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBaHUEM;

e OBJaJieHUE TMpueMaMu padoThl ¢ HHPOpPMAlME XHUMHUYECKOTO COJEp>KaHus,
MpeJCTaBICHHON B pa3Ho (opme (B BHIE TeKcTa, (GopMmyl, rpaduKoB, TaOIMYHBIX JaHHBIX,
cxeM, otorpaduii u ap.)

o dbopMupoOBaHUE IPEICTABICHUI O 3HAYEHUH XUMHUYECKON HAYKU B PELICHUU
COBPEMEHHBIX IKOJIOTUYECKUX MTPOOJIEM, B TOM YHCIIE B IPEIOTBPAILICHUH TEXHOTCHHBIX U
HKOJIOTUYECKUX KaTacTpod,

o pa3BUTHE TEOPETHUUYECKOrO MBIINUICHHSI Ha OCHOBE (OPMUPOBAHUS YMEHHI
yCTaHaBNUBaTh (DaKThl, pa3NU4aTh MPUUYUHBI U CIEICTBUS, CTPOUTH MOJEIH W BBIABUTATH
TUIIOTE3bl, OTHICKHBATh U (POPMYITHPOBATH JIOKA3aTEIHCTBA BBIIBUHYTHIX TUIIOTE3, BEIBOJAUTH U3
SKCIIEPUMEHTANBHBIX (PaKTOB M TEOPETUYECKUX MOJIETICH XUMUYECKIE 3aKOHBI;

o pa3BUTHE KOMMYHHUKATHBHBIX YMEHUH: JIOKJIAQJBIBATH O peE3yJibTaTaX CBOETO
UCCJICIOBAHMsI, Y9aCTBOBATh B JMCKYCCUHU, KPATKO U TOUHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BATh
CIIPABOYHYIO JIUTEPATYpPy M JIPYrHe UCTOYHUKH, OOCCIeunBarone HHPOPMAIMOHHYIO OCHOBY
BBICKA3bIBAaHUH MO IpOoOIeMaTHKE Kypca XUMHH,

o dbopMupoBaHHE YMEHHS HCIOIb30BaTh MPUOOpPETECHHBbIC 3HAHHUS M YMEHUS B
MPAKTUIECKOM JCITeTLHOCTH U IIOBCEIHEBHOM KU3HU JIJIS:

* 0e30MmacHOro oOpaleHus ¢ BeUeCTBAMH U MaTepHuaIamMu;

*  JKOJOTMYECKH IPaMOTHOTO MOBEJCHHSI B OKPYKaIOIIeH cpee;

* OILIGHKM BIMSHUS XMMHUYECKOTO 3arpsi3HEHHUs OKpYKawllel Cpeasl Ha OpraHu3M
YeII0BEKa;

*  KPUTHYECKOH OLIEHKH MH(OPMAIIUU O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY;

* IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIICHTPAIUH.

e CO3JJaHNE OCHOBBI Uil (OPMUPOBAHMUS HMHTEpeca K PACIIUPEHUIO U YTIyOJIeHHIO
XUMHUYECKHX 3HAaHUU M BHIOOpA XUMUU KaK MPO(UIHLHOTO MpeAMeTa MpH Mepexoie Ha YPOBEHb
cpenHero (mosHOTO) OOMmIero oOpa3oBaHWs, a B JalbHEHIIEM W B KadecTBe cdepbl cBoe
npohecCHOHATBEHOM JeSTeLHOCTH.

3. OcHoOBHBIE OAXO0/BI K peain3aliu Kypca

OObyuaromuecs ¢ TKENBIMU HAPYLIEHUSIMU PEUH U3-3a OCOOCHHOCTEN CBOETro pevyeBoro,
MIO3HABATEIIbHOTO W JIMYHOCTHOI'O Ppa3BUTHUS HYXKAAIOTCA B CYIIECTBEHHOM ajanTanuu
nporpaMmbl o xumuu. OcBoeHue ydeOHOro Martepuana BeneTcss AuddepeHIMpPOBaHHO C
BKJIIOUEHUEM  DJIEMEHTOB  KOPPEKIMOHHO-PA3BUBAIOUIMX TEXHOJOIMH, OCHOBAaHHBIX Ha
INPUHILIMIIAX YCUJIEHHS] MPAaKTUYECKON HaNpaBIE€HHOCTH H3Y4aeMOro MaTepuaja; OIopbl Ha
KU3HEHHBIM OMNBIT OOYYalOUIMXCs; OPHEHTAllMM Ha BHYTPEHHHE CBS3M B COJEPXKaHUU
M3y4aeMoro Marepuaja Kak B paMKax OJHOIO MpeaMeTa, TaKk U MEXIy IpeIMeTaMu;
HEOOXOIMMOCTH M OCTATOYHOCTH B ONPEAEICHUU 00bEMa N3y4aeMoro MaTepuaa; BBeICHHUS B
colepkaHue  yduyeOHBIX MIpOrpaMM  KOPPEKLIHMOHHBIX  3aJaHuii, MpeaycMaTpUBAIOIINX
AKTHBM3ALMIO [I03HABATEIbHON JEATEIBHOCTH.



OcHoBHast (¢opMa opraHM3aldyd  Y4eOHOrO  3aHATUSA:  YpOK. Mcmonmb3yroTes
WHAUBUAYaJIbHbIE, TPYIIIOBbIE, MHIUBUYalIbHO-TPYIIIOBbIE, PPOHTAIBHbIE BUIbI pAOOTHI.

OCHOBHBIM THIIOM YpOKa SIBJISIETCSI KOMOMHUPOBAaHHBIN.

4. IlnanupoBaHue Kypca

VYueOublil npenmer «XHUMHS» peaTM3yeTcsl Kiaccax 3a cyeT oO0sA3aTeNbHOM dYacTu
ydeOHoro miaHa. B pamkax aganTUpOBaHHOW 0O0pa3oBaTeNbHOM mporpammbl s aeteit ¢ THP
Ha M3yYeHUE XUMHUU ¢ 8 M0 9 KIacc OTBOAMTCA IO 2 Yaca B Hefelnto, u3 pacuéra 34 yueOHbIE
HEJENH B TO/I.
5.0cHOBHOE colep:kaHNe Kypca

Nzyuaemas tematuka cosmnanaetr ¢ OOIT OOO.
6. KoppekunoHHO-pa3BUBaOIIAst HAIPABJIEHHOCTb Kypca XUMHUH JOCTUTACTCS 3a CUET:

. Pa3BUTHUS PEUECMBICITUTEIILHOMN JEITEILHOCTH B IPOIIECCE YCTAHOBICHHUS
JIOTHYECKUX BHYTPH- U MEXKIIPEJIMETHBIX CBS3CH, OBJIaJICHHSI YMCHUSMHU CPAaBHUBATD,
Ha0JI0/1aTh, 0000IIaTh, aHATU3UPOBATh, JIEJIATh BHIBOJIBI, TPHUMCHSITh XUMHUYCCKHE 3SHAHUS JIS
OOBSICHEHUS] CBOMCTB SIBIICHUI U BEIIECTB, YCTAHOBIICHHSI CBSI3H MIPOIICCCOB U SIBJICHHIA;

. MIPHUBJICYCHUS] MEKTUCITUTUIMHAPHBIX CBS3CH, NHTCHCUBHOTO MWHTEIUICKTYAIBHOTO
pPa3BUTHS CPEICTBAMH XMUMHH Ha Marepualie, OTBEYAIONMEM OCOOCHHOCTSM M BO3MOXHOCTSIM
0o0y4aromuxcs;

. AKTUBHOTO WCIIOJIb30BaHMS COBMECTHBIX C y4HuTeleM (GopM paboTel (Hampumep,
3a1a4u, TPEOYIOIIMEe MPUMECHEHHS CIOXHBIX MAaTEMaTHYCCKHX BBIUUCICHHA W (GOPMYJ, IO
TEMaM PELIar0TCs B KJIacce C MOMOIIBIO YUUTEs);

° (GbOopMUPOBAHHUS, PACIIUPCHHS M KOOPAMHALUU MPEIMETHBIX, TPOCTPAHCTBEHHBIX
U BPEMCHHBIX TPEACTABICHUN Ha Marepuaje Kypca, B Mpolecce MPOBEICHHS IEMOHCTpAIIHii,
OTIBITOB, HAOJIFOICHUH, SKCTICPUMEHTOB;

L4 CrienuaJIbHOIo CTPYKTYPHUPOBAHUSA u aHaJin3a HU3y4acMoro MaTepuala
(BBI,Z[eJ'IeHI/IC CYIICCTBCHHBIX IMPU3HAKOB U3Yy4aCMbIX SIBIICHUM U YCTAHOBJICHUC UX B33.I/IMOCB${3I/I),
L4 q)OpMI/IPOBaHI/ISI IMO3HABATCIILHOM JACATCIbHOCTHU B X0Ja¢€ XHUMHUYCCKUX

HKCTIEPUMEHTOB M HAOJIOIEHUH, MTPH BBHITIOJHEHUH JTA0OPATOPHBIX Pa0OT: yMEHUS BBIIEIATH U
OCO3HaBaTh y4yeOHYIO 3a/lady, CTPOUTb W OPEYEBIATH IUIAH JACWCTBUMN, aKTyaJIHM3UPOBATh CBOU
3HaHUS, MOAOWpPATh aJEeKBATHBIE CPEICTBA NEATEILHOCTH, OCYHIECTBISATh CAMOKOHTPOJIb W
CaMOOLICHKY JIEUCTBUM:

. WCIIOJIb30BaHUE METON0B AuddepeHInpoBaHHON PaOOThI ¢ OOYYAOIIUMUCH:
MOBTOPEHHE, aHAM3 M YCTpaHEHWE OIMMOOK, pa3padOTKa W BBHIMOJHEHHE HEOOXOIUMOTO
MUHUMYMa 3aJlaHuil A JIUKBUJAIMM HWHIUBUAYAIbHBIX MPOOETOB, CHUCTeMaTHU3aIlHs
WHIMBUIYAJIbHBIX 33JIaHUH ¥ PA3BUBAIOIINX YITPAKHCHHIA,

. JIOTIOJTHUTEIbHOE MHCTPYKTUPOBAHUE B X0J1€ YUeOHOM! 1eATeIbHOCTH;

. CTUMYJIUPOBAaHHE Y4eOHOM JEATENbHOCTU: TIOOLIPEHUE, CUTyalus YcIexa,
no0yX/IeHUE K aKTUBHOMY T PYAY, SMOLIMOHAIBHBIN KOM(DOPT, 100p0oKeTaTeTbHOCTh HA YPOKE;

J MCIIOJIb30BaHUs CHEIMAIbHBIX IPUEMOB U CPEJCTB 00y4eHHUs, TPUEMOB aHAIN3a U

Mpe3eHTAllud TEKCTOBOIO MaTepuaja, OO0ECIEeYMBAIOLIMX pealli3alii0 METOAa «OO0XOTHBIX
IyTe», KOPPEKLUOHHOTO BO3JEHUCTBHS HAa PEUYEBYIO JEATEIBLHOCTH, IOBBIIIEHUE KOHTPOJIA 3a
YCTHOM M MMCBMEHHOM PEYbIO.

7. OuennBaHue pe3yjabTaTOB OCBOCHHS NPOrPaMMBbI

[IpoBepka M OLIEHKa 3HAHUM MNPOXOAUT B XOAE€ TEKYIIMX 3aHATHM B YCTHOM WM
MUChMEHHOU (hopMme.

dopmMaMM KOHTPOJIS SBJISIFOTCSL ITPOMEXKYTOUHBIE M UTOTOBBIE TECTOBBIE KOHTPOJIbHBIE
paboThbl, CaMOCTOSITEIbHBIE PAOOTHI; (PPOHTAIBHBI M WHAWBUIYAIBHBIH OMpPOC; OTYETHI IO
IPaKTUYECKUM U JIAOOPATOPHBIM paboTaM; TBOPUYECKHE 3aqaHNUS.



JocTiwkeHust  o0y4aroIIMXCs —~ OLEHHBAIOTCA B Mpolecce  (PPOHTAIBHOTO U
UH/MBUYaJIbHOTO KOHTPOJIA Ha OOBIYHBIX YypOKax, B IIpolecce IMpaKTHYeCKHX paldoT Mo
OKOHYAaHUU M3Yy4eHHs KPYIMHBIX TeM. [IpoBepouHbie pabOThI MPOBOIATCA B MUCHBMEHHOU (opme,
B BUJI€ TECTOB (BapUaHThl OTBETOB COKpalIeHbI ¢ 4X 10 3X). 3amIaHUPOBAaHHBIE J1TAOOPATOPHBIE
paboThI OJJIEKAT OLIEHKE 110 YCMOTPEHUIO YUUTEIS.

Pesynprarel  0OyueHHs JEMOHCTPHPYIOTCA  OOYYalOIUMCS C  HCIHOJIb30BAHUEM
JIOCTYITHOT'O €My BHUJa PEUYEBOU EATEIBHOCTU B COOTBETCTBUU CO CTPYKTYpOil HapymeHus. [Ipu
HE00XO0IMMOCTH BO3MOXKHO YBEJIMYEHUE BPEMEHU Ha MOATOTOBKY OTBETA.

IIpu oueHke 3HaHUI oOOy4aroOIIMXCS TpeArnoyiaraeTcss oOpamarb BHUMAaHUE Ha
IIPABWJIBHOCTb, OCO3HAHHOCTb, JIOTMYHOCTb W JIOKA3aTEJIbHOCTh B U3JI0KEHUM Marepuala,
TOYHOCTb UCII0JIb30BAHUS TEPMHUHOJIOIMH, CAMOCTOSTEIbHOCTh OTBETA.

Pesynprarel  0OyueHHs JEMOHCTPHPYIOTCA  OOYYalOIUMCS C  HCIHOJIb30BAaHUEM
JIOCTYITHOT'O €My BHUJa PEUYEBOU IE€ATEIBHOCTU B COOTBETCTBUU CO CTPYKTYpOil HapymeHus. [Ipu
HE00XO0IMMOCTH BO3MOXKHO YBEJTMUEHUE BPEMEHU Ha MOANOTOBKY OTBETA.

Hopmbt oyenox 3a ycmuwiii omeem

Ouenka «5» cTaBUTCS, €CIIU 00yYarOLUICs:

® [I0Ka3bIBaeT IIyOOKOE M IOJIHOE 3HAHME U IOHUMaHHE BCEro o0bEMa MPOrpaMMHOIO
MaTepuaia; IMOJHOE IMOHMMAHUE CYIIHOCTH PAacCMAaTPUBAEMBIX IOHATUH, SBJICHUN U
3aKOHOMEPHOCTEM, TEOPHid, B3AMMOCBS3EH;

® yMEeT COCTaBUTh IOJIHBIM M NpPaBUJIbHBIA OTBET HA OCHOBE HM3YYEHHOI'O MaTepuaa;
BBIJICIIATD TJIABHBIE ITOJIOXKEHUS, CAMOCTOATEIbHO MOATBEPKIATh OTBET KOHKPETHBIMU
npuMepaMu, (QakTamMy; CaMOCTOSATENILHO W apryMEHTHPOBAHO JIeNIlaTh AaHaJM3,
0000I11IeHHS, BEIBOBI.

® YCTAHABIIMBAET MEXKIIPEJIMETHbIE (HAa OCHOBE paHee MPUOOPETEHHbIX 3HAaHUN) U
BHYTPUIIPEIMETHBIE  CBSI3U, JEMOHCTPUPYET YMEHUE TBOPYECKHM  IPUMEHSThH
IIOJIyYE€HHBIE 3HaHMSI B HE3HAKOMOM CUTYaluHy;

® yMeEeT MOCIeA0BaTeNIbHO, YETKO, CBSI3HO, OOOCHOBAHHO M O€30MIMO0YHO H3Jararh
yueOHBIi MaTepualn; JaBaTb OTBET B JIOTUYECKOM  IOCIIEOBATEIBHOCTH €
UCMOJb30BAHUEM  TPHHATOM  TEPMUHOJOTMM; JelaTb COOCTBEHHbBIE  BBIBOJIBI;
(GbopMyIMpoBaTh TOYHOE OMPE/EIIEHUE U WCTOJKOBAHNWE OCHOBHBIX MOHSTHI, 3aKOHOB,
TEOpHi; MpU OTBETE HE MOBTOPSET JOCIOBHO TEKCT y4yeOHHKa, M3J1araeT Marepuan
JUTEPAaTypHBIM SI3bIKOM; MPAaBWJIBHO U OOCTOSATEIBHO OTBEYAET Ha JOIOJIHUTEIbHbIE
BOIIPOCHI YUUTEIIS;

® yMeeT CaMOCTOATEIbHO M PpALMOHAIBHO UCHOJIb30BaTh HArJSAAHBIE IOCOOHS,
CIpPaBOYHbIE MaTepuaibl, yYeOHHK, JONOJHUTEIbHYIO JIUTEPATYPy, NEPBOUCTOUHUKH;
OPUMEHSATh  CHUCTEMY  YCIOBHBIX ~ OOO3HAUeHHWH  TpuU  BEACHUM  3aruced,
CONPOBOXAAIOIINX OTBET; HCIIOJNb30BaHME JUISI JIOKA3aTelbCTBAa BBIBOJIOB U3
HaOJII0ICHUH U OTIBITOB.

Ouyenka «4» craButcs, eciiv o0Oydarouuncs:

® [I0Ka3bIBa€T 3HAHUS BCEr0 M3YYEHHOIO MPOTrpaMMHOIO MaTepuaina; NaéT MOJHBIA U
IIPaBWIbHBII OTBET HA OCHOBE W3YYEHHBIX TEOPUH; JOMYCKAE€T HE3HAUUTEJIbHbIE
OIMOKM W HEAOYETHl NPU BOCHPOM3BEIEHUM H3YUYEHHOTO Marepuana, HeOOoJbIIne
HETOYHOCTH IPU MCIIOJIb30BAaHUH HAYYHBIX TEPMUHOB WJIM B BBIBOJIaX U 00OOIIEHUSX U3
HaOJIIOICHUI 1 OIBITOB;

e Marepuall U3JaraeT CBS3HO, B OINPEAEIECHHOW JIOIMYECKOM IOCIEN0BAaTENbHOCTH, NPU
9TOM JIOITYCKaeT OJIHY HerpyOyro omIMOKy MM He Oosiee IByX HEIOUETOB U MOXKET MX
UCIPAaBUTh CAMOCTOSITEIBHO IpU TpeOOBaHMM WIM IPU HEOOJBIIOW IOMOIIU
IpenojaBaTesis; MOATBEPKAAET OTBET KOHKPETHBIMU PUMEPAMHU; IIPABUIILHO OTBEYAET
HAa JIONOJIHUTEIIBHBIE BOIIPOCHI YUHUTEIIS;



yYMEET CaMOCTOSITEIbHO BBIJICISITH TJIABHBIC MOJOXKEHUS B M3yUYEHHOM MaTepuale; Ha
OCHOBaHMU (aKTOB M TNpPUMEpPOB 0000IIaTh, J€1aTh BBIBOJIBI, YCTaHABIIMBATH
BHYTPHUIIPEIMETHBIC CBSI3H,

JEMOHCTPUPYET yMEHHME NPUMEHATHh I[OJIyUeHHbIE 3HAHHUA HA T[PAKTUKE B
BUJIOM3MEHEHHON CUTYyaIlMH, COOMI0OAATh OCHOBHBIE MIPAaBUIIa KYJIbTYphl YCTHON peun U
COIPOBOXKAOIIEH MTUCEMEHHOU, UCTIOIh30BaTh HAYYHBIE TCPMUHBL

Ouyenka «3» CTaBUTCS, €CITH 00yJarOIIHIACS
YCBOMUJI OCHOBHOE COJIep)KaHHE Yy4eOHOro Marepualia, UMeeT MpoOeibl B YCBOCHHH
MaTepuaia, He IPenITCTBYIONIHE JATbHEUIIIEMY YCBOCHHIO MPOTPAMMHOI0 MaTeprana,
MaTepuajg  M3JIaraeT ~ HECUCTeMaTU3MpOBaHHO,  (¢parMeHTapHO, HE  Bceraa
MOCJIEI0BATEIIBHO;

MOKA3bIBAET HEAOCTATOYHYIO COPMUPOBAHHOCTH OTICIBbHBIX 3HAHUN W YMCHHIA,
BBIBOJIBI M 0000IIEHUS apTyMEHTHUPYET ClIa00, JOMYyCKAeT B HUX OIITHOKH.

JOMYCTHJI OWIMOKM W HETOYHOCTH B HCIOJIb30BAaHWU HAYYHOH TEPMHHOJIOTHH,
orpezeNieHus] HOHATUN Aall HEIOCTATOYHO YETKHE;

HE HCITOJIb30BAJl B KAYECTBE JOKA3aTeIIbCTBA BHIBOJBI M 000OIIECHUS W3 HAOJIOICHUH,
(hakTOB, OIBITOB WJIM JOIYCTHII OLIUOKHU IIPU UX U3II0KEHUU;

WCIBITHIBACT 3aTPYAHCHUS B MPUMCHCHHUH 3HAHHA, HEOOXOIUMBIX JUIs PEIICHUS 3a7ad
Pa3IMYHBIX THUIIOB, NMPU OOBSICHCHWHM KOHKPETHBIX SIBJICHHM Ha OCHOBE TEOPUH U
3aKOHOB, WIHM B MOJTBEP)KICHUU KOHKPETHBIX MPUMEPOB MPAKTUUECKOTO MPUMEHEHHS
TEOPHIL;

OTBEYAECT HEMOJHO HAa BOMPOCHI yuuTelns (YImycKas U OCHOBHOE), UM BOCHPOH3BOAMT
CoJiep’KaHue TeKCTa y4yeOHHKA, HO HEAOCTATOYHO MOHUMAET OTAENbHBIC MOJIOKECHHUS,
UMEIOIIUE 3HAYCHNE B 9TOM TEKCTE;

OOHapyXMBaeT  HEJOCTaTOYHOE  TMOHWMAHUE  OTHCNbHBIX  MOJIOKEHUW  TIpH
BOCIIPOU3BE/ICHUU TeKcTa Y4yeOHWKa (3amuceil, MEepBOMCTOYHMKOB) WM OTBEYAET
HEMOJIHO Ha BOTIPOCHI YUUTEIIS, JOMYCKask OJJHY-/IBE TPyObIe OMIMOKH.

Ouyenka «2» cTaBUTCA, €ClId 00y4JaroIuics

HE YCBOWJT M HE PAaCKPBLI OCHOBHOE COJICpKAHKE MaTepHaa;

HE JIeJIaeT BBIBOJIOB M 0000IICHHIA;

HE 3HAaeT W HE IMOHUMACT 3HAYUTEIBHYIO WM OCHOBHYIO 4YacTh IMPOTPAMMHOIO
MaTepuaia B pejaenax MoCTaBIEHHBIX BOMPOCOB;

uMeeT cinabo copMHUpPOBAaHHBIE U HETOJNHBIE 3HAHHUS U HE yMEeT MPHUMEHSTh UX K
PEIICHNI0 KOHKPETHBIX BOIPOCOB U 3a71a4 M0 00pasiry;

mpu OTBeTe (HAa OJMH BOMPOC) JIOMYyCKaeT Ooyiee ABYX TpyOBIX OIIMOOK, KOTOpBIE HE
MOJKET UCTIPABUTh JaKe MIPH MOMOIIN YIUTETIS.

Ilpumeuanue

o [Io okOHYaHWM YCTHOTO OTBeTa OOYyYaIOIIErocs IMeaaroroM maércs
KpaTKU{ aHalu3 OTBETa, OOBSBISETCS MOTHUBHpPOBaHHas OIEHKAa. B03MOXHO
MIPUBJICYCHUE JPYTUX OOyUarONIMXCs JUIS aHAJIM3a OTBETA, CAaMOAHAJIM3, TIPEIOKCHIE
OLICHKH.

o OrneHMBaHUE YCTHBIX OTBETOB OCYIIECTBISCTCS 0O€3 ydeTa HapyIICHHMA
SI3BIKOBBIX/ PEUEBBIX HOPM, CBS3aHHBIX C HEJOCTATKAMH IPOU3HOCHTEIHLHOW CTOPOHBI
peun (IPOU3HOIIIEHNE 3BYKOB, BOCIIPOU3BEICHUE CIIOB CIIOKHOM CIIOTOBOM CTPYKTYPHI,
WHTOHAIIMOHHBIX H PUTMHUYECKUAX CTPYKTYP H JIp.).

Hopmul oyenxu nucvmennvix pabom.

Ouyenka «5» CTaBUTCS, €CITH YOO YJarOITUCs:

BBIMOJIHWI paboTy 6e3 ommrOOK 1 HE0UETOB;
JOMyCTHII He 00Jiee OJTHOTO HEeI0ueTa.



Ouyenka «4» CTaBUTCs, €CIU O0YYAIOUIUIICS BBIMOJHUI pa0OTy MOJTHOCTHIO, HO
JIOITYCTHUJI B HEM:
He OoJiee 0/1HOM HerpyOoi OmMOKK M OHOTO HEJ0YEeTa;
uau He Oosiee IBYX HEJI0YETOB.
Ouyenka «3» CTaBUTCS, €CIM OOYYaIOUIUKCSA TMPABWJIBHO BBIMOJHUI HE MEHEE
MTOJIOBUHBI PAaOOTHI WIIH JIOMTYCTHIT:
He 0oJiee ABYX IrpyObIX OMIMOOK;
nuau He 6osee oHOM Tpy0Ool U 0THOM HerpyOoi OIMOKHK M OJTHOTO HEA0YETa,;
uau He 6osee IBYX-TpeX HErpyObIX OIMUOOK;
WJIY OJTHOM HErpyOoi OMMOKHU U TpeX HET0UYETOB;
WJIU TIPH OTCYTCTBUH OIIMOOK, HO MPU HAJTUYHH YETHIPEX-TISATH HEJOUETOB.
Ouyenka «2» cTaBuTCSA, €Cliv 00y4JarOIUHCS:
JOMYCTHJI YUCIIO OMIMOOK M HEAOYETOB MPEBOCXOSIIEe HOPMY, MPU KOTOPOH MOMKET
OBITh BBEICTABIICHA OIICHKA «3»;
WJIM €CJTU MPABUJIHLHO BBITIOJIHIII MEHEE ITOJIOBUHBI PAOOTHI.
Kpumepuu evicmaenenus oueHoK 3a npogepouHvle mecniol.

. Bpewms BoInorHeHUS TecToBOM padoTsl u3 10 Bompocos : 10-15 MuH.
. Bpewms BoInorHeHUS TecToBOM padoTsl U3 20 BonpocoB: 30-40 MuH.
° 77-100% - npaBWIBHBIX OTBETOB OLIEHKA «5)

52-76% - mpaBUIIBLHBIX OTBETOB OIICHKA «4»
27- 51% - nmpaBUIBHBIX OTBETOB OIEHKA «3»
0— 26% - mpaBUIBLHBIX OTBETOB OIICHKA «2)



COAEPXKXAHUE OBYUEHUA

8 KJIACC

[lepBoHavya/IbHBIE XUMUYECKUE MTOHSATHUS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTosHue BeulecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Moab. MoisspHas macca. B3anMocBsI3p KoJIM4ecTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUII BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®uznyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XUMHUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3oKEeHHsI, 3aMeICHUs, 0OOMEHA).

XHUMHYECKUH IKCIIEPUMEHT:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOH, NMpaBWIaMU Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0AeHHEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TasTHHUE JIbJA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpeHHe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, HabIto1eHne
U ONHWCAaHWE T[PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJjeicTBue jxene3a c pactBopoMm coiau meau (II), m3yuenuwe cmocoOoB
paszeNneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHME, AMCTUIIIISALMSA,
XxpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31eMEHT M IPOCTOE BELIECTBO.
Haxoxnenue kucnopona B mpupoje, GU3nveckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHus).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
MpOMBINIIEHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxkaeHwe Bojgopona B MPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackimeHHnele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHUE NPUPOJIHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOCHOBaHHWM: IIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. Ilosmyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

XUMUYECKU SKCIIEPUMEHT:

KaueCTBEHHOE OIpEIeNIEHUE COJEpKaHUsl KUCIOpOoJa B BO3JyXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMyi OKCHJIOB M ONHMCAaHHUE HX CBOWCTB, IOJy4eHHE, COOMpaHUE, pPACIO3HABaHUE H
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHHSI OKPAaCKH WHIMKATOPOB B PACTBOpPAx KHCIOT U IIENOYEH, M3ydyeHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHHE SKCIEPUMEHTANBHBIX 3a/1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CtpoeHue aToMoB. XHUMHYECKass CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu

[lepBple TOMBITKA KIACCUPUKANMKA XUMHUYECKHX OdiieMeHTOB. [loHsATHE O rpymnmax
CXOJHBIX 2JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, MHEPTHBIEC Ia3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumuueckux osnemeHtoB J[. M.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX suaep. HM3ortombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas U HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKU SKCIIEPUMEHT:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

MexnpeameTHbIe CBSI3U

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIE TOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOAaKTHBHOCTb, MOJIEKYJA, DJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 xumMHuueckast peaxius

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaIbLUs U UX COECAUHEHMM B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUNIMYECKOW PEMIETKM M BHJIa XUMHUYECKOU
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMUYECKUX PeaKkuil Mo pa3IudHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu XxuMuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHHM. DakKTOPBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUUYECKON pEaKLMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBa KHCIOT, OCHOBAHMM M COJIEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

XUMUYECKU SKCIIEPUMEHT:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLEecca AUCCOLUALIU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

Hewmerannel u ux coenvHeHus

OOmiass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBoaopod. ConsiHash KMCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (QU3NYecKue CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe U XUMHUECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ IOJydyeHHE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcmonb3oBanue QochaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBEIN 3 dekT. YronpHas KUCIoTa u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COEIUHEHUSX yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBineHuss o6 oxcune kpemuums (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTEPUAIOB B TIOBCEHEBHOM KU3HHU.

XUMUYECKUN SKCIIEPUMEHT:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA T'aJOr€HOB U MX COECJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BHUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, CoOOupaHue, paclio3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTamisl ¥ UX COSIMHCHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIOB. MeTtamuyeckas CBSI3b M METaUIMuecKas KpUCTauIM4yecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[llenoyHo3emMenbHbICE METAUIbl MarHuil M KajublUi: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHedume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. OPU3NYECKHE U XUMHUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, rujapokeunsl u conu skenesa (II) m xenesza (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

XUMUYECKUN IKCIIEPUMEHT:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllvs, aIIOMUHUS, ITMHKa, kene3a (I1) u xenesa
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCHU/IA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIe MeTaIIbl U X COCTUHCHUS.

XHUMHS ¥ OKpYXarolas cpeia

BemectBa u marepuansl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOE HCIOJIb30BAHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis Mpu XUMUYECKHX OXOrax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

XUMUUYECKU SKCIIEPUMEHT:

n3ydeHue o0pa3oB MaTeprasoB (CTEKIIO, CTUIABBI METAJIIIOB, MIOJTUMEPHBIC MAaTEPUATIBI).

MexnpenMeTHbIE CBA3U

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpPUCTA/UIMYECKas peHIéTka, CIjiaBbl, (U3HYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBICE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3VYJIbTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IMPOTrPaMMbl OCHOBHOIO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0YUarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M pacCIIMpPEHHUE ONBITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpUOTHYECKOTO BOCITUTAHHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUeil 0 MepeoBbIX JOCTUXKEHUAX U OTKPBITUAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa)/1aHCKOI'0 BOCIIUTAHHUS:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM U JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJEHUME M TOCTYNKH CBOMX TOBapHIlEd C TMO3MIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MMOCTYIKOB;

3) IEHHOCTU HayYHOT'O O3HAHUS:

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE U  XHMHYECKOM  peakiud,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS NMPHUPOABI, B3aMMOCBA35X YEJIOBEKA ¢ MPUPOIHOM Cpeloil, 0 posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0/IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYPHI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popmupoBaHUS KYIbTYPHI 310POBbS:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HENpPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(GECCHd U TPya Pa3IUIHOTO POJa, YBAKCHHE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

IKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HH Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOrO M 0E30MacHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY M IICHXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOXKAIOIINX 370POBBIO M KU3HU JTIOICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY)KAIOLICH MPUPOTHON CPEIOH, JIJISl TIOBBIMICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHICCKUX MPOOJIEM M ITyTeH MX PEIIeHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

. JOCTHXKEHHUS KaXJbIM 00ydaromuMcs C(HOPMUPOBAHHOCTH COLMOKYIbTYPHBIX
HOPM U IIPaBUJI, )KU3HEHBIX KOMIIETCHIIUH, CIIOCOOHOCTH K COLMAIbHON a/laTallui B OOILECTBE:
. c(OpMUPOBAHHOCTh COLIMAJBHO 3HAUYMMBIX JIMYHOCTHBIX KauecTB, BKIIIOYas

LEHHOCTHO-CMBICJIOBBIE YCTAHOBKH, OTPAKAIOIINE TPakIaHCKUE MO3ULIUUA C YYETOM MOPAJIbHO-
HPaBCTBEHHBIX HOPM U TPaBUJI; NMPABOCO3HAHME, BKJIIOYAss TOTOBHOCTh K COOJIOJIEHUIO TIPaB U
obsi3aHHOCTEH TpaknanuHa Poccutickoit @enepanmm;

o COITMAIbHBIE KOMIIETCHIIUM, BKJIIOYAs, CIIOCOOHOCTh K OCO3HAHHMIO POCCUNCKOU
UJEHTUYHOCTU B MOJIUKYJIBTYPHOM COLMYME, 3HAUUMOCTh PACIIMPEHHUS COLUATIBHBIX KOHTaKTOB,
Pa3BUTHS MEXJIMYHOCTHBIX OTHOIICHHM TpU COOJIIOJCHUH COLMAIBHBIX HOPM, TIPaBUII
MOBE/ICHUs, poJiei U (OpM B3aUMOIECHCTBHS B COITUYME;

. chOpMUPOBAHHOCTh ~ MOTHBAllMM K  KAa4eCTBEHHOMY  OOpa3oBaHUI0 U
IeJICHAIIPaBJICHHOM MMO3HABATEIbHOU JAESITENbHOCTH;
. c(hOpMUPOBAHHOCTh  [IEHHOCTHO-CMBICIIOBOM ~ YCTAaHOBKM Ha KadeCTBEHHOE

BIIQJICHUE PYCCKUM S3BIKOM, B TOM YHCJIE €TI0 BOCIPUATHEM U BOCIIPOU3BEACHUEM, HAaBBIKAMU
YCTHOM  KOMMYHMKAallUM C  [EJbK0  pealu3alud  COLMAIbHO-KOMMYHHUKAaTUBHBIX U
IIO3HABATEJIbHBIX IIOTPEOHOCTEH, MIOJTy4EeHUS npodeCcCuOHATBLHOTO o0pa3zoBaHus,
TPYJIOYyCTPOMCTBA, COLMAIIBHON aJaNTallliu;

. TOTOBHOCTb U CIIOCOOHOCTH K CAMOPa3BUTHIO U JIMYHOCTHOMY CaMOOIIPEIEIICHUIO;

. CIIOCOOHOCTh CTaBUTh LEIM U CTPOUTh JKU3HEHHbIE IUIAHBI C Y4YETOM
JIOCTUTHYTOTO YPOBHSI 00pa30BaHus;

. JUYHOCTHOE CTPEMJICHME Y4YacTBOBAaTb B COLMAJIBHO 3HAYMMOM TpPYIE;
CHOCOOHOCTh K OCO3HAHHOMY BBIOOPY M MOCTPOSHMIO JasibHEHIel TpaeKTopun 00pa3oBaHUs C
YY4ETOM JINYHOM OLIEHKH COOCTBEHHBIX BO3MOKHOCTEW M OrpaHUYEHHH, y4eTy moTpeOHocTel
pBIHKA TPY/a;

(] OBJIAACHUC HABbIKAMHU KOMMYHHUKAIIUHW W IIPHUHATBIMHA (bOpMaMI/I CONUAJIBHOT'O
B3aHMOﬂeﬁCTBHH, B TOM YHCJIC C UCIIOJIB30BAHHUECM COLIMAJIBbHBIX CCTGI\/'I;
° BJIAZICHUC HABbIKaAMHU COTPYAHUYCCTBA CO B3pPOCJIBIMU MW CBCPCTHUKAMH B

pPa3IMuYHbIX KOMMYHUKATHBHBIX CUTyalUAX, YMCHUCM HC CO3/1aBaTb KOH(bJ'II/IKTLI, HaXoaAUuThb
KOMIIPOMHUCC B CIIOPHBIX CUTYyalUAX,



° OBJIaICHUEC HABBIKOM CaMOOLICHKH, B YaCTHOCTHU OLICHKU pequoﬁ MNpoAYKIIMKU B
nporecce pPedYeBoro OOMICHHMS; CIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE HAOJIOJICHUs 3a
COOCTBEHHOM peyblo;

. pa3BUTHE AaJICKBATHBIX MPEJCTABICHUA O COOCTBEHHBIX BO3MOXHOCTSIX,
CTpPEMJICHHE K PEYEBOMY CAMOCOBEPIIICHCTBOBAHHUIO.

METAIIPEJIMETHBIE PE3VYJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPoIIeCC, SKCIEPUMEHT U JAPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETax | MO3BOJISIOT HA OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEACTABJICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

ba3zoevie nocuueckue oelicmeus:

YMEHHUSI HCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpbhIBaTh CMBICII XUMHUYECKHX TIOHATHH (BBIACIATH HMX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIB30BATh MOHATHUS IJi1 O0BACHEHUS
OTIICNbHBIX (PAKTOB W SIBJICHWW, BBIOMPATh OCHOBAaHUS WM KPUTEPHUH I KJIACCH(PHUKAITUN
XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICJCTBEHHbBIE CBS3H
MEXy 00BEKTaMH U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, 1eJyKTHUBHbIE,
110 aHAJIOTHMH), IeJIaTh BBIBOABI U 3aKJIFOUYEHUS;

yMEHUE TPUMEHSATH B MPOIECCE TMO3HAHUS TMOHATHA (MIPEAMETHBIE U METAINPEAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xumMudeckass ¢GopMylna M ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pElIeHud Yy4eOHO-
MO3HABATENIBHBIX 3a/ady, C Y4YETOM OTUX MOJEIBHBIX MPEJACTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Bba3zoevie uccneoosamenvckue oeiicmeus:

yMEHHE HCIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaue€CTBE WHCTPYMEHTA IMO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

npuoOpeTeHne OmNbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TPOBEACHUIO YUCHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJO0M TPOIIecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €T0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O IPOEIaHHOM paboTe.

PaGota ¢ nuadopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIPETHPOBATH HHPOPMAITHUIO PA3TUYHBIX BHIOB
1 HOpM IIPEJCTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa
XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBIE TOCOOMS, pecypchl WHTepHETa), KpPUTHYECKU
OIICHUBATH MMPOTHBOPECUUBYIO U HEJOCTOBEPHYIO HH(POpMAIIHIO;

yYMEHHUE MMPUMEHSITh Pa3IudHbIe METOJIBI U 3aMPOCHI MPU MOUCKE U 0TOOpe MHPOPMAITHH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX VISl BBIIOJIHEHUS YUCOHBIX M MO3HABATEIBHBIX 33124



OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OO0JACTH HCIIONB30BaHUS WH(HOPMAIMOHHO-

KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPO aKTUBHOTO MCIOIb30BAHUS Pa3IMYHBIX

MIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpenCcTaBICHUS

uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,

IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHUE HCMOIb30BaTh U AHATU3UPOBATH B Ipolecce yueOHOH M HCCIenoBaTeIbCKOn
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYXKarole MPUPOAHON CPEeIbl.

KoMMmyHUKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE TEHCTBUS:

YMEHMsI 3aJaBaThb BOIPOCHl (B XoAe Auamora M (WIKM) IUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JIEATEILHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; JeNlaTh MPE3CHTALUIO pPEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIa0OPaTOPHOrO OIBITA, JTAOOPATOPHON pPabOTHI MO WCCICAOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATENILHON U
HCCIIEIOBATEIIBCKON JICATEIBHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
OOIMX WHTEPECOB W COTJACOBaHMs NO3MLUK (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynaruBHbie yHUBEpCaIbHBIE YI€OHBIC ICHCTBHS:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpU
BBIITOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE UCIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPe/laraéMble B yCIOBUU 3a/1aHUI.
Memanpeomemmuvie pe3ynromamsl OCBOSHHMsSI BCEX 00pa3oBaTelbHBIX 00JacTed M y4eOHBIX
JUCIATUTMH PACIIMPAIOTCS U TONMOJTHSIOTCS CJIe1YIOIHMU MOKA3aTeIAMU
e  CIIOCOOHOCTH MCIOJB30BAaTh PYCCKUN U POAHOMN S3BIK KaK CPEJCTBO MOJYUYEHHUs 3HAHWUM IO
JIPYTUM y4eOHBIM TIpeJMeTaM, TPUMEHSTh MOJIyYeHHbIE 3HAHUS W HABBIKH aHAJIHM3a S3BIKOBBIX
SBJICHUI Ha MEXIIPEIMETHOM YPOBHE;

e yMEHHE IJIAHUPOBATh, KOHTPOJIMPOBATh U OIIEHUBATH y4EOHBIC ACWCTBUS B COOTBETCTBHH C

MIOCTaBJIEHHOMN 3a/laueil U YCIOBUSMHU €€ BBIMOJIHEHUS, BHOCUTh COOTBETCTBYIOINE KOPPEKTUBHI

B MIX BBINTOJIHEHHE HA OCHOBE OIIEHKH ¥ C YIETOM XapaKTepa OIIHO0K;

e yMEHHE ONpEeNeNsiTh TMOHATHUSA, CO3JaBaThb O0O0OOILIEHMs, YCTaHABIWBATh AaHAJIOTHUH,
KJIacCu(UIUpPOBaTh, CaMOCTOSITENILHO  BBHIOMpAaTh  OCHOBAaHWS W KPUTEPHH IS
KJaccu(UKaluy,  yCTaHABIMBAaTh  MPUYUHHO-CICACTBEHHBIE  CBA3HM,  OCYLIECTBISATH
JIOTHYECKOE paCCYKIEHHE, NeNaTh YMO3aKIIOYeHHs (MHIYKTUBHBIC, JEIyKTHBHBIE U IO
aHaJIoTuH), GOPMYIUPOBATH BHIBOJIBI,

e CO3JaHME, MPUMEHEHHE W TPeoO0pa3oBaHUE 3HAKOB M CHMBOJIOB, MOJENECH M CXeM JUIs
peleHns yueOHbIX U M03HaBaTEIbHbIX 3a7ay;

e oOpraHm3ammsg y4eOHOTO  COTPYAHMYECTBA W  COBMECTHOH  JCATEIBHOCTH  C
Ne1arornyeckuM pabOTHUKOM U CBEPCTHUKAMH;

e OCyHIeCTBJICHUE y4eOHOW U BHEYPOUHOU JACATEIBHOCTH MHIUBUAYAIHLHO U B TPYIIIIC,



e YMEHHME HCHOJB30BATh pPa3IMYHBIE CIIOCOOBI IMOMCKA B CIPAaBOYHBIX HMCTOYHUKAX B
COOTBETCTBUU C MOCTABJICHHBIMHU 33/1a4aMU; YMETh I0JIb30BaThCS CIIPABOYHON JIUTEPATYPOU;
e BOCIIPOM3BOJUTH TEKCT C 3aJaHHON CTENEHbIO CBEPHYTOCTH (ILJIaH, IEPECKA3, U3JI0KEHUE);
e  CO3[aBaTh TEKCTHI PA3IMYHBIX CTUIICH U )KaHPOB (YCTHO U MUCHMEHHO);
OCYIIECTBIISITh BBIOOP SI3BIKOBBIX CPEJICTB B COOTBETCTBUM C TEMOMW, IensiMHu, chepoil u
cuTyanuen OOIICHHWs; W3JaraTh CBOM MBICIM B YCTHOH M MHCbMEHHOH ¢opme, coOiaroaaTh
HOPMBI ITIOCTPOEHUS TEKCTA (JIOTMYHOCTb, [1OCIIE0BATEIBHOCTD, CBA3HOCTh, COOTBETCTBUE TEME
u ap

I[MPEJMETHBIE PE3YJIbTATEI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO O053aTE€IBHOTO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MmporpamMMmoi, BBIJIENAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creunuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUSA», BUIBl JAEATENBHOCTH IO TOMYyYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoHny oOyueHuss B 8 kilacce MpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHM
9JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OIHOPOAHAsE U HEOJAHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJsI XHMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIbHOCTD, CTENEHb OKUCIICHUS, XUMUYECKast
peakiusi, KiaccuuKaus peakiuil: peaklud COCTUHEHHS, PEaKIUu pas3loKEHUs, peakluu
3aMeIIeHus], peakllui 0OMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKIiH, TeII0Boi 3P deKT peakuuu,
SIPO aTOMa, DJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, palyC aTOMa, XUMUYECKast CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJEHTHAas CBS3b, MOHHAS CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBas J10Jis BelllecTBa (MPOLIEHTHAs! KOHIIEHTpAlKs) B pacTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH U TNPUMEHSTh 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHMKY [UId COCTaBieHHs (opMyl BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® ONpe/IEeATh BaJICHTHOCTh aTOMOB DJJIEMEHTOB B OHHApHBIX COCIUHEHUSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, IPUHAIIICKHOCTD BEIIECTB K ONPEAECIEHHOMY
KJIacCy coeauHeHUW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJ€HTHAs W HWOHHAas) B
HEOPraHMYECKUX COEANHEHUSX;

e packpbiBaTh cMbich llepuommueckoro 3akona [[. M. MenpaeneeBa: €MOHCTPUPOBAThH
MOHMMAaHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
Ilepuoanueckoii cucTeMe, 3aKOHOB COXpPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTraapo;

®OMMCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ileproanueckoir cucTeMbl
XUMHUYECKHMX 3JIEMEHTOB: paziiMyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpynmna)», manbsle U OosibIlIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpbIE
umerotes B tabnuue «lleprognueckas cucteMa XuMHYeckux anemeHToB [[. M. MenaeneeBay ¢
YHMCJIOBBIMU XAapPAaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB U 3apsif
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PACIPeIeICHUE UX 10 3JIEKTPOHHBIM CIIOM);

e KjlacCU(pUIMpPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHHMUECKHE BEIECTBA, XMMUYECKHE
peakiuu (110 YMCITy ¥ COCTAaBY yUaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P HEKTY);



® XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIACCOB, IMOATBEPK/asi OMUCAHUE MPUMEpPAMU MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

® [IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX IIPEBPALICHUM B Pa3JIUYHbIX YCIOBUSAX;

® BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAacChl BEILIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIeMEHTa 1Mo (popMylie COeAMHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaklvi;

® [IDUMEHATh OCHOBHBIC OIIEPALMM MBICIMTEIBHON JEATEIIBHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTH3aluio, KiIacCU(UKAIMIO, BBbISBICHHE MPUYUHHO-
-CIICACTBEHHBIX CBSA3€H — I W3Y4YEHUs CBOWCTB BEIIECTB M XHUMHUYECKUX pPEAKUUH,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HAOJIOJIEHUE, W3MEpPEHUE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

ecjeloBaTh IIpaBWJIaM  IIOJIb30BaHMSI XMMHUYECKOM Mocyloll u  1abopaTopHbIM
o0opynoBaHUEM, a TakkKe IpaBuiaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIMSAMU IO BBIMOJHEHUIO Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYCHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO PAaCTBOPOB C
onpeAeNEéHHOM MacCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH
XUMUYECKHE DKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB WLIEIOYEH M KHUCIOT C IOMOUIBIO
UHAUKATOPOB (1akmyc, ¢heHondraiernt, METUIOPAHK U IPYTHE).

K xoniy oOyueHust B 9 kjacce MpeAMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

® DacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUI: XHMUYECKUH DIIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, IMPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJECHTHOCTD,
ANEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHHs, XUMHUYECKas pEaKLUsd, XUMHUYECKas CBs3b,
TETIOBON PPEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIUTHI,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEeHa, KaTajiu3aTrop, XMMHYEeCKoe
paBHOBecHe, oOpaTUMble U HEOOpaTHMbIE peaKlWH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKkuy, OKHUCIHTENb, BOCCTAHOBUTENb, OKHCIECHWE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XMMHYECKasi CBA3b (KOBaJECHTHAas, MOHHAs, METaNIN4ecKas), KpUCcTaIMuecKas
pemeTka, KOppO3Hs METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM PEAKLUHH, IMPEACIIbHO
nonyctumas konueHtpamnus [1JIK Bemectna;

® MJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH U TNPUMEHATH 3TH
MOHSITHS IIPH OMTUCAHUH BEILIECTB U UX MPEBPAIICHUN;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHMKY [UIi COCTaBJeHHs (OpMyN BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OIIPEACIIATh BAJIEHTHOCTh U CTENIEHb OKUCIECHNS XUMHYECKUX AJIEMEHTOB B COCMHEHUSAX
pPa3IMYHOr0 COCTaBa, MPHUHAIIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy COEIMHEHHMM IO
dopmynamM, BUJ XMMHYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAITMUYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsjl MOHA M0 XUMHYECKOW (opmyie, Xapakrep cpeibl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHMM, TUII KPUCTAIUIMYECKON peIIETKH KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa u 1eMOHCTpUPOBATH €r0
NMOHMMAaHUE: OINMCHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHYECKHX 3JIEMEHTOB: paziiMyaTh MOHATHUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manbie u Oonbline NEpUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIC
UMEIOTCS B TMEPHOAMYECKOW TaONuIEe, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sAapa, oOliee YUCIo JIEKTPOHOB U pacHpeesieHe UxX
10 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCAVHEHUH B Ipeleax MajbIX [EPUOJOB U IVIABHBIX MOATPYII C YYETOM CTPOCHHUS HUX
aTOMOB;

o KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (1o YMCIy M COCTaBy yYacTBYIOIIMX B PEAKIMM BEILECTB, IO TemaoBoMy 3¢ddekry, o
W3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKHUX JIEMEHTOB);

o XapakTepu3oBaTh (ONHMCHIBaTh) OOImME U crneuu(pUUecKue XUMHUYECKHEe CBOWCTBa
IIPOCTBHIX U CIIOKHBIX BEIIECTB, IIOATBEPKAasl ONUCAHUE NIPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIH;

. COCTABJIAATh YPAaBHEHUS 3JIEKTPOJUTUYECKOM IUCCOLMALMU KHUCIIOT, LIEN0YE U COJIEH,
NOJIHBIE ¥ COKpAlIEHHbIE YpaBHEHUS peakuuii HOHHOTO OOMeHa, ypaBHEHHS pEaKIIHid,
MOATBEP)KJAIOIIUX CYIIECTBOBAHUE T'€HETHMUYECKOM CBSA3M MEXIYy BELIECTBAMHU Pa3IMYHBIX
KJIACCOB;

o pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUHA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLui;

o IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX CTPOCHHMs, BO3MOXKHOCTU
IIPOTEKAHUSI XUMUYECKUX IIPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

o BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOr'0 JIEMEHTA 10 (pOpMyJie COeIMHEHHs], MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKOU pEaKlvH;

o coOnrofaTh MpaBWia TOJb30BaHUS  XHMHUYECKOM TMOCYIoM U J1abopaTOpPHBIM
000pyI0BaHUEM, a TaKXKe MpaBuiia OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUAMHU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHUIO M COOUpPaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa U YIIIEKHCIIOro ra3a);

o IIPOBOAUTH PEAKLIMH, MOATBEP)KIAIOIINE KAYECTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM MYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKat-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX METaJlIOB,

IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

o MIPUMEHITh OCHOBHBIE OIEpAallMM MBICIUTEIBLHOW AEATEIbHOCTH — aHaJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBISIBICHUE MPUUMHHO-CIIEACTBEHHBIX CBS3€H — IS
W3YYEHHUs CBOICTB BEIIECTB M XMMUYECKUX PEAKIIMI, ECTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS
— HaOJI0IeHNE, U3MEpPEHUE, MOACTMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX 3J1eMeHToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marensctBo «IIpocBenienne»

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOJUYECKUE MATEPUAJIbI 1J151 YUUTEJLA

1. 'abpuensu O. C., Bockoboitnukoa H. I1., SlmykoBa A. B. HacronbpHas kHUTa yauTens.
Xumus. 8 ki1.: Metoauaeckoe nocodue. - M.: Ipoda, 2021.

2. I'abpuensn O. C., SAurykoBa A. B. Terpanp aist 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6ort. 8 k. K yueonuky O. C. I'abpuensna «Xumus. 8 kinace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. I'abpuensna «Xumus». 9
kiacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kapthl kK yueOnuky O. C. ['abpuernsna «Xumusl. 8 Kiacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHoorndeckue kaptol Kk yueOuuky O. C. ['abpuensna «Xumust. 9 kiacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposabHBIE 1 TpoBepouHbie paboThl K yueOHuky O. C. ['abpuensHa
«Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.
JIaHHBIC

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

MHTEPHET
bubmuoreka [{OK https://m.edsoo.ru

http://www.chemnet.ru T'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Equnas xomnekmus LIOP: TIpeameTHas KouTeKIus
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Komnekmus Poccuiickoro o0mieo0pa3oBaTenbsHOTO
nopraia



https://m.edsoo.ru/
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