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[NOACHUTEJIBHAA 3AIINCKA.

PaGouas mnporpamma yueOHOTO Tmpenmera «BBeneHMe B 3JIEMEHTapHYIO XHMHUIO»
pa3paboTaHa Ha ypOBEHb OCHOBHOTO OOIIIEro 00pa3oBaHus Ha OCHOBE TpeOoBaHui (henepaabHOTO
roCcy/lapCTBEHHOIO0 00pa30BaTEIbHOTO CTAaHJApTa, NPUMEPHOW MPOrpaMMbl MO y4eOHOMY
npeaMery «Xumus», ¢ yderoM paboueit mporpammbl BocnuTanus (IIpuka3 MunnpocsemieHus
Poccum ot 11.12.2020 Ne 712).

CopepxaHue nMporpamMmbl HallpaBJIEHO Ha JOCTHKEHUE PE3YIbTaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTesbHON TPOTPaMMbl OCHOBHOTO O0IIero oOpa3oBaHMs B YacTH TPEOOBAaHMIA, 3aJaHHBIX
(denepanbHbBIM  TOCYAAPCTBEHHBIM  OOpa30BaTEIbHBIM  CTaHIAPTOM  OCHOBHOIO  OOILEro
00pa3oBaHUs K IPeIMETaM €CTECTBEHHO-HAyYHOTO 1IMKIIA.

CopnepxaHue MpOrpaMMbl HUMEET OCOOEHHOCTH, OOYCIIOBJIEHHBIE, BO-IIEPBBIX, 3aJadyaMu
pa3BUTHs, OOy4YeHHS M BOCHHMTAHUS Yy4YalllUXCs, 3aJaHHBIMU COLMAIbHBIMU TPEOOBAaHUSAMHU K
YPOBHIO pPa3BUTUSl MX JIMYHOCTHBIX M IO3HABATEJbHBIX KAayeCTB; BO-BTOPBIX, MNPEIMETHBIM
CoJiep’)KaHHEM OCHOBHOTO 00IIero oOpa3oBaHUsl; B-TPETbUX, MCUXOJOTMYECKMMH BO3PACTHBIMU
O0COOEHHOCTSIMU 00yJaeMbIX.

B cucreme ecrecTBeHHOHay4HOTr0 OOpa30BaHHsS XUMHUS Kak Y4eOHBIM MpeaMeT 3aHHMaeT
BAYKHOE MECTO B MMO3HAHUH 3aKOHOB MPHUPOIbI, (GOPMUPOBAHUN HAYYHON KapTUHBI MUPA, CO3aHUU
OCHOBBI XMMHUYECKUX 3HAHHUM, HEOOXOAMMBIX JUIsl TTOBCETHEBHOM JKM3HM, HABBIKOB 3JI0POBOTO U
0e30MacHOTO Ui 4YelOBEeKa M OKpYXalollel ero cpeiapl oOpas3a >KM3HH, a TaKKe B BOCIHUTAHUU
9KOJIOTUYECKOU KYNbTYpHI.

YCenemHoCTp M3Y4EeHHMs] XMMHHU CBS3aHA C  OBJAJCHHEM XUMHUYECKHM  SI3BIKOM,
coOnrofeHreM TMpaBuil 0Oe3omacHOW pabOThl MPH BBIMOJIHEHWH XHMHUYECKOTO HKCIEPHUMEHTa,
OCO3HAaHUEM MHOTOYHMCIIEHHBIX CBA3EH XUMHH C IPYTUMHU NPEIMETaMH IIKOJIBHOIO Kypca.

[Iporpamma BKJItOUaET B c€0s1 OCHOBBI HEOPraHWYECKON M OpraHuYecKor Xxumuu. [ maBHON
ujeeil mporpamMmbl SIBIISETCS CO3JaHHE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUM MO XHUMHH,
BBIPAKEHHBIX B (hOpMe, COOTBETCTBYIOIIECH BO3paCTy 00ydarolUXCs.

B conmepxanum AaHHOrO Kypca MHPEICTaBIECHbl OCHOBOIOJATaOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHUS, BKIIIOYAIOIINE M3YYEHHE COCTaBa U CTPOEHHUS BELIECTB, 3aBUCHUMOCTU MX
CBOWCTB OT CTPOEHHUs, MPOTHO3MPOBAHME CBOWCTB BEIIECTB, HMCCIECJOBAHUE 3aKOHOMEPHOCTEH
XUMUYECKUX MIPEBPALLCHHUN U ITyTeH YIPABICHUS UMH B LEJISIX MOJTYYECHHS BELIECTB U MAaTEPUATIOB.

TeopeTnueckyr0 OCHOBY HW3y4Y€HUsI HEOPraHMYECKOW XHMHUM COCTaBIII€T aTOMHO-
MoJekyisipHoe yudeHue, llepuommyeckuii 3akon J[.M. MenpgeneeBa ¢ KpaTKMMH CBEICHUSMH O
CTPOECHHMH aTOMa, BUJAX XUMUYECKOM CBSI3U, 3aKOHOMEPHOCTAX NPOTEKAHUSI XUMHUECKUX PEAKLIUM.

B wu3ydyenum Kkypca 3HauuTENbHAass POJb OTBOJUTCA XUMHUUYECKOMY SKCIEPUMEHTY:
MPOBEJICHUIO TMPAKTUYECKUX M JabOpaTOpHBIX pPAOOT, ONUCAHUIO PE3YJIbTaTOB YYEHUUYECKOTO
9KCTIEPUMEHTA, COOIIOIEHUIO HOPM U IpaBuiI Oe30macHoi paboThl B XUMHUYECKOH 1ab0opaTopHH.

Peanuzanus naHHO# nmporpaMMsl B Ipoliecce 00y4YeHHUs MO3BOJUT 00Y4atOLIUMCsl YCBOUTh
KIIFOUEBBIE XMMHMUYECKNE KOMIIETEHLIMU W NOHSATH POJb U 3HAYEHHE XUMHUHU CPEIM APYTUX HayK O
IIPUPOJIE.

Nzyuenune npeamera «BBeneHue B 3JIEMEHTApHYIO XHMHUIO» B 4acTH (OPMHUPOBAHUS Y
oOyJaromuxcs HAay4HOTO MHUPOBO33PEHHs, OCBOCHMS OOILIEHAYYHBIX METOJI0B (HaOIIOAEHuE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIMPOBAHUE), OCBOCHHUS IMPAKTUYECKOIO NPUMEHEHHUS Hay4dHBIX
3HaHUN OCHOBAaHO Ha MEXIPEAMETHBIX CBA3sX C mnpenmeramu: «buonorusy», «l'eorpadusy,
«Uctopust», «Jluteparypa», «Marematnkay, «OCHOBBI 0€30MAaCHOCTH KHU3HEAEATEIBHOCTHY,
«Pycckuit s13b1k», «Du3nkay, «IKOIOTHUI.



C yuerom cnenu(puku ydeOHOTO mpeamera «BBeneHUE B 3JIEMEHTAPHYIO XUMHIO» HEJISIMH
npeAMeTa Ha YPOBHE OCHOBHOTO 0011er0 00pa30BaHus SBISIOTCS:

1) dopMupoBanue nepBOHAYAIBLHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHUA O BEIIECTBAX, MX
MpEBpAIICHUsAX M MPAKTUUYECKOM [PUMEHEHUU; OBJAJCHUE TMOHSITUMHBIM alapaToM H
CUMBOJIMYECKUM SI3BIKOM XUMUU;

2) oco3HaHUE 0OBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMHUYECKUX MPEBPAIICHUN HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB Kak
OCHOBbl MHOTHX SIBIICHHM KWBOW UM HEXKHMBOW MPHUPOJBI, YIIyOJeHHWE WPEACTAaBICHUN O
MaTepuaIbHOM €IUHCTBE MUDA;

3) oBiameHHE OCHOBAMHM XHMHYECKOH TPAMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATh M
O0OBEKTUBHO OIICHHBATh XKU3HCHHBIE CUTYallMH, CBSI3aHHBIC C XMUMHEH, HaBbIKAMHU O€30I1acCHOTO
oOpalieHust ¢ BEIEeCTBAMH, UCITIOIb3YEMBIMU B TTOBCEIHEBHOMN KU3HU;, YMEHUEM aHAIM3UPOBATH U
IUTAHUPOBATh JKOJIOTMYECKH Oe30macHOe TMOBEAEHHE B LEISIX COXPAHEHUS 3/I0pOBbS U
OKpYKaroIlen Cpeibl;

4) ¢dopMupoBaHME YMEHUW YCTAaHABIMBATh CBSI3U MEXKIY pealbHO HAOII0JaeMbIMU
XUMUYECKUMHU SIBJICHUSMU W TPOLIECCAMH, MPOUCXOISAIIMMU B MUKPOMHUPE, OOBSACHATH NMPUUNHBI
MHOT000pa3usi BELIECTB, 3aBUCMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTh
MIPUMEHEHHSI BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHne ONbITa UCIIOJIb30BAHUS PA3IMYHBIX METOJIOB U3yYEHUS BEIIECTB: HAOMIOIEHUS
32 WX TPEeBpalieHUsSMA TP TPOBEACHUM HECJIOXXKHBIX XHUMHUYECKHUX OKCIEPUMEHTOB C
HCI0JIb30BaHNEM J1a00paTOPHOTO 000PYAOBAHUS U TPUOOPOB;

6) dbopMupoBaHUEe MPEACTABICHUN O 3HAUEHWU XUMHUYECKOW HAYKH B PEIIEHHH COBPEMEHHBIX
9KOJIOTHUECKUX MpoOjeM, B TOM YHCIE B MPEJOTBPALICHUH TEXHOTCHHBIX M OSKOJIOTMYECKUX
Karactpod.

B pamkax peanuzanuu nporpamMmbl yueOHOTO IpeaMeTa MPaKTUYeCcKasi YacTh peaTnu3yercs
3a CYeT WCHOJb30BaHUS PECYpPCOB MIKOJBHOTO KBaHTOpuyMa. Peanmuzyemoe mpeameTHoe
coJiep’KaHue BBIIEJICHO KYPCUBOM B pazjiesie nporpaMmsl - «CoaepxaHues.

Peanuzanust yuyeOHOro Kypca MpedrnojiaraeT akTUBHOE HCIIOJIb30BAHHE Ha YpOKax
MHTEPAKTUBHBIX (hopM paboThl ¢ yuyamumucs. Ha ypokax B COOTBETCTBUU € MPOTPaMMOI Pa3BUTHS
YV]I, paboueil mnporpaMMoOi BOCIHTAaHUS MCIOJB3YIOTCS ClEeayronue (OpPMbI COBMECTHOM
NEeSITeIbHOCTH YYaluXCcs: UTPOBbIe (POPMBI, TPYNIIOBbIE U MapHble POPMBI pabOTHI, UCHOIH30BAHUE
ATAoOB OPraHU3alUU MPOCKTHON U UCCIEA0BATEIbCKON IEATEIBHOCTH.

[Ipenmer «Xumus» BXOAUT B 0Opa3oBaTelibHYI0 001acTh «EcTeCTBEHHO-HAayYHBIE MPEAMETHDY.
@OenepanbHblil 0a3UCHBIN Yy4eOHBIN MJIaH OTBOJAUT Ha U3ydeHUe ydeOHOTro mpenmera «BBenenue B
AJIEMEHTAPHYIO XUMHIO» 110 1 yueOHOMY yacy B HEJEIIO.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPEJAMETA.

1. JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO MpeIMeTa:
1) BocniutaHue poCcCUMCKOM IpaX1aHCKON MJIEHTUYHOCTH: aTpUOTHU3Ma, YBaXeHHUs! K OTeuecTBy,
IIPOLIOE U HACTOSLIEE MHOTOHAIMOHAIBHOIO Hapojaa Poccuu; oco3HaHue CBOEH 3THHYECKOM
MIPUHA/VIEKHOCTH, 3HAHWE HCTOPHM, fA3bIKA, KYJIbTYpPbl CBOETO HApoJia, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Hacieauss HapoJaoB Poccuu u 4YenoBedecTBa; YCBOEHHE TI'yMAaHHCTUYECKHX,
JEMOKPAaTUYECKUX U TPATULMOHHBIX IIEHHOCTEHl MHOTOHAIIMOHAIBHOIO POCCUMCKOrO OOIIECTBA;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U JI0Jira nepeq PoanHoii;
2) ¢opMHpOBaHME OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH,
oOyJaromuxcss K CaMOPa3BUTHIO U CaMOOOpA30BaHMIO HAa OCHOBE MOTHBALIMU K OOYYEHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOpPY M TOCTPOEHHIO AajibHEHIIeN WHIUBUAYAIbHON TpPaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuil U npodecCHOHANbHBIX IPEANOUTEHUH €
Y4€TOM YCTOWYHMBBIX TIO3HABaTEJIbHBIX HMHTEPECOB, a TAaKKE Ha OCHOBE (POpPMHUpPOBAHUS
YBa)XUTEJIBHOTO OTHOLLIEHUS K TPYY, Pa3BUTHS ONbITA YYaCTHS B COL[MAILHO 3HAUNMOM TPYIIE;
3) ¢opmMupoBaHuE MEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd W OOILIECTBEHHOM TMPAKTUKH, YUUTHIBAIOIIETO COLMAIbHOE, KYJIbTYpHOE,
SI3BIKOBOE, TyXOBHOE€ MHOTOOOpa3ue COBPEMEHHOTO MUDA;
4) ¢opmMupoBaHHE OCO3HAHHOTO, YBRXXUTEIHLHOTO U JTIOOPOKEIATETLHOTO OTHOLIEHUS K APYromMy
YeJl0BEeKY, €ro MHEHHIO, MHUPOBO33PEHHUIO, KYIbTYpE, S3bIKY, Bepe, I'PakXJaHCKOW MO3UIHMH, K
UCTOPUH, KyJIbTYpE, PEIUTHH, TPaaulusM, S3bIKaMm, IIEHHOCTSAM HapoioB Poccum u Hapoaos
MHUPa; TOTOBHOCTH M CHOCOOHOCTHM BECTH JUAJIOr C JPYTUMH JIIOJBMH U JIOCTUTaTh B HEM
B3aMMOTIOHUMAHUS;
5) OCBOEHME COIHMAIBHBIX HOPM, IpPaBWJI TOBEACHHS, poJied W (OpM COIMATBLHOW KU3HH B
rpynmnax u cooOIiecTBax, BKIOUYasi B3pOC/ble U COLMANIbHBIE COOOIIECTBA; y4yacTHe B IIKOJIBHOM
CaMOYIIPAaBJICHUM M OOLIECTBEHHOM >KM3HM B Ipefesax BO3PACTHBIX KOMIIETEHLUH C y4eToM
PETNOHAJBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOEHHOCTEH;
6) pa3BUTHE MOPAIBHOIO CO3HAHUSA M KOMIIETEHTHOCTH B PEIIEHUH MOPAIbHBIX NMpoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpPA, (OpPMHUpOBAHHME HPABCTBEHHBIX YYBCTB W HPABCTBEHHOIO
MOBEJICHUsI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIKaM;
7) ¢opMupoBaHHME KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLICHMM M COTPYIHHYECTBE CO
CBEpCTHMKaMM, JETbMU CTapLIero M MIIAJIIEro BO3pacTa, B3pOCIBIMU B  IpoLecce
o0pa3oBaTesIbHON, OOLIECTBEHHO IOJIE3HOM, YueOHO-UCCIe10BaTENbCKONW, TBOPUECKONH U IPYTrUX
BU/JIOB JIESITEIbHOCTH;
8) ¢dopmupoBaHHE LEHHOCTH 3J0pOBOrO M Oe30macHoro oOpas3a >KU3HU; YCBOCHHME IpaBHII
UHAMBUIYAIBHOTO U KOJUIEKTMBHOIO O€30MacHOrO IOBEJCHUS B YPE3BBIYAMHBIX CHUTYyalUsX,
YIPOXKAIOLIUX KU3HU U 310POBBIO JIIOJEH, IPaBUI HOBECHHUS HA TPAHCIIOPTE U Ha I0porax;
9) dbopmMHupoBaHHE OCHOB 3KOJIOTUYECKON KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIJICHUS, PA3BUTHE OIBITA SKOJOTUYECKH OPUEHTUPOBAHHON pedIeKCHBHO-
OLICHOYHOM M NMPAKTUYECKON NEATEIBHOCTH B dKU3HEHHBIX CUTYalUsX;
10) oco3HaHue 3HAUEHMs CEMbH B KHU3HH YeJIOBEKa U OOIECTBa, MPUHATHE LIEHHOCTH CEMEHHOM
KHU3HH, YBAKUTEIbHOE U 3a00TIIMBOE OTHOIIEHHUE K YI€HAaM CBOEH CeMbH;
11) pa3BuTHE 3CTETHMUYECKOTO CO3HAHMS Yepe3 OCBOEHHME XYH0KECTBEHHOI'O HaCleAMs HapoI0B
Poccun u Mupa, TBOpUECKOH 1E€ATENBHOCTH ICTETUYECKOTO XapaKTepa.

MertanpeaMeTHble pe3yabTaThl:
MEXIIpeIMETHbIE  TOHATHS U YHHUBEpCaJbHbIE  y4deOHbIe  JEHCTBUS  (pEeryisiTUBHBIE,
MO3HaBaTeNbHble, = KOMMYHUKAaTHUBHBIE).



MexnpeamMeTrHble NOHATHS
YcnoBueM (GOpMHUPOBAaHUS MEXIPEIMETHBIX TOHSATHH, HAaIpUMEp TaKMX KaK cucTema, (axT,
3aKOHOMEPHOCTb, ()EHOMEH, aHAJIN3, CHHTE3 SBISETCS OBJIAJCHHUE YYAIUIUMHCS OCHOBAaMHU
YUTATEILCKON KOMIICTCHIIMH, MPHOOpETeHHWE HABBIKOB pPAa0OTHI ¢ WHGOpMAIUEH, ydacTue B
IIPOEKTHOM IEATEIBHOCTH.
B cootBerctBUM @I'OC OOO BBLAEISAIOTCS TPU FPYNIbl YHUBEPCAIBHBIX YUEOHBIX I€HCTBUIA:
pEryiaTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE.
PeryasituBubie YY /I

1. VYmeHue camMoCTOSTENBHO IUIAHUPOBATH IYTH JAOCTH)KEHUS Ii€Jiel, B TOM 4HCIE
aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3(h(eKTUBHBIE CIOCOOBI pEelIeHHs YIeOHbIX U
MO3HABATEIbHBIX 3a4a4. YYalluics CMOXKET:

® OMnpeAensaTh He0OX0AUMbIE NEHCTBUE(s]) B COOTBETCTBUU C yU€OHOM M MO3HaBATEIbHOU
3a/lauei U COCTABIISATH AJITOPUTM UX BBINOIHEHHUS;

e 00OCHOBBIBaTh M OCYILIECTBJIATH BbIOOp HambOosee 3(h(PEeKTUBHBIX CIOCOOOB pelIeHus
y4eOHBIX U M03HABATEIbHBIX 33/1a4;

® OMNpeAensiTh/HaXOqUuTh, B TOM 4YHCIE U3 MPEUIOKEHHBIX BapUaHTOB, YCIOBUS IS
BBITIOJIHEHUS Y4eOHO U MMOo3HaBaTeIbHOM 3a/1auu;

e BbHIOMpATh U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIBHO HCKATh CPEICTBA/PECYPChI
JUIS pellieHus 3ajaun/JOCTUKEHUS 1IeIIH;

® COCTaBIATh IUIAH pEIIeHHs NpoOseMbl (BBIMOJIHEHHUS MPOEKTa, MPOBEACHUS
HCCTIEIOBaHUA);

® OIpeaeaTh NOTEHIMAIbHbBIE 3aTPyIHEHUS NPH PEIICHUH y4eOHOW M MO3HaBaTeIbHON
3aJjaud U HaXOAUThb CPE/ICTBA JUIsSl UX YCTPAHEHUS;

® OIUCHIBaTh CBOM OIBIT, O(GOpMIIsIsL €ro Juid Iepefadd JpyruM JIOASM B BHJE
TEXHOJIOTUH PEIIEeHUs MPAKTUUECKUX 3a/1a4 OIPECIIEHHOTO Kiacca;

® IUJIAaHMPOBATh UM  KOPPEKTHPOBAaTh CBOK MHAMBHIYalbHYI0 0Opa30BaTEJIbHYIO
TPAEKTOPHIO.

2. YMeHHEe COOTHOCUTh CBOM ACUCTBUS C IUIAHUPYEMBIMU pe3ybTaTaMH, OCYLLECTBIATh
KOHTPOJIb CBOEH JEeATEIbHOCTH B IpOLEcCe JOCTUKEHUS pEe3ysbTaTa, ONpPENeNiTh CHOCOObI
NEeUCTBUN B paMKax MPEAJOKEHHbBIX YCIOBUH M TpeOOBaHUi, KOPPEKTUPOBATH CBOM JIEHCTBUA B
COOTBETCTBUU C U3MEHSIIOLICUCS CUTyallueh. YYalluics CMOXKET:

® OIpeleNsiTh COBMECTHO C II€aroroM MU CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
pe3yabTaTOB U KPUTEPUU OLICHKU CBOEH YUeOHOM e TeIbHOCTH;

® CHUCTEeMaTU3HMPOBATH (B TOM YHUCIIE BHIOMpATh MPUOPUTETHBIE) KPUTEPUU IJIAHUPYEMbBIX
pe3ybTaTOB U OLICHKU CBOEH JIeATENIbHOCTH;

e 0oTOMpaTh MHCTPYMEHTBHI Il OLEHUBAHUSA CBOEH JIEATENBbHOCTH, OCYLIECTBIATh
CaMOKOHTPOJIb CBOEH JeSITEIbHOCTH B PAMKaXx MPeJUI0AKEHHBIX YCIOBUI U TpeOOBaHUH;

® OILICHUBATbH CBOIO AEATEIBHOCTD, APTyMEHTUPYS IPUYHMHBI JOCTHKEHHS WIIM OTCYTCTBUS
IUIAHUPYEMOTO PE3yibTaTa;

® HaxOJWThb JOCTAaTOYHbIE CpEACTBA /IS BBINOJHEHHUS Y4YeOHBIX JEHCTBUI B
U3MEHSIOIENCs CUTYalluu W/WIIH TIPH OTCYTCTBUU IJIAHUPYEMOTO Pe3ylbTaTa;

e paboTast IO CBOEMY IJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIYIO JESTEIbHOCTh HA OCHOBE
aHaJ3a M3MEHEHMM  CUTyaluu s IOJydeHHMs  3alUIAaHMPOBAHHBIX  XapaKTEPUCTHK
MPOYKTa/pe3ynbTara;

® YCTaHAaBIMBAaThb CBSI3b MEXAY IOJIYYEHHBIMH XapaKT€PUCTHKaMH IPOAYKTa U
XapaKTepUCTUKaMH IpolLecca JEATEIBHOCTH M IO 3aBEPLICHUU JESATENIBHOCTH IpeJiararhb
MU3MEHEHHE XapaKTEPUCTHUK MTPoLiecca AJIs MOJyYEHUs YIYUIIEHHbBIX XapaKTEPUCTUK NTPOIYKTa;



® CBEpATh CBOM JICHCTBHS C IEIbI0 M, NPU HEOOXOAMMOCTH, HWCHPABIATH OIIMOKH
CaMOCTOSITENBHO.

3. VYMeHue OlEHHMBATh MPABWIBHOCTH BBITIOJHEHUS Y4eOHOW 3amay, COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHHUS. Y YalIuics CMOXKET:

® OIpeaesATh KPUTEPUH MPABIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHHUS y4eOHOH 3a1auu;

® aHAJM3UPOBaTh U OOOCHOBBIBaTh IPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTApHs
JUIs BBITIOJIHEHUS y4eOHOM 3a1auu;

e CBOOOJHO TMOJIE30BAThCSA BHIPAOOTAHHBIMHU KPUTEPUSIMHU OIICHKH M CAMOOIICHKH, HCXO IS
U3 [EeJM U UMEIOIINXCS CPEJICTB, pa3nyas pe3ysbTaT | CloCcOObl JeHCTBUI;

® OLEHMBATH MPOIYKT CBOCH [ESITEIBHOCTH 10 3aJaHHBIM W/WJIH CaMOCTOSTEIHHO
OTpE/IEIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JAESITETbHOCTH;

e 00OCHOBBIBaTh JOCTHKMMOCTh LM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e ¢ukcupoBaTb U aHAJU3UPOBATHh JUHAMHKY COOCTBEHHBIX 0O0pa30BaTEJbHBIX
pe3yabTaToOB.

ITo3naBaTtenbublie YY /1

4. YMeHHe ONpeAeNATh MOHSITHSI, CO3/JaBaTh OOOOIIECHUsS, YCTaHABIMBATH AHAJIOTHH,
KJIACCHU(HUITUPOBATh, CAMOCTOSATEIIPHO BBIOMPATH OCHOBAHWS W KPHUTEPHUH JUIA KIacCH(HUKAIUH,
YCTaHABIIMBATh  IMPUYMHHO-CIICJACTBEHHBIE  CBSI3U, CTPOUTH  JIOTHYECKOE  pacCykKJIeHUE,
YMO3aKJIl04eHne (MHIYKTUBHOE, AECIYKTUBHOE, 10 AaHAJOTHMU) W JieJaTh BBIBOABI. Ydalluics
CMOXET:

® 1100MpaTh CJIOBA, COMOAYMHEHHbBIE KIIOUEBOMY CIOBY, ONPEACTSIONINE €T0 MPU3HAKH U
CBOIICTBA;

® BBICTpAaUBaTh JIOTMUECKYIO IIETOYKY, COCTOSAIIYI0O U3 KIIOUEBOrO CJOBa U
COTOUYHMHEHHBIX EMY CIIOB;

® BBIICIATH OOLIMII NpPHU3HAK [BYX WM HECKOJbKHX IPEAMETOB WM SBICHUNH H
OOBSCHATH UX CXOJICTBO;

e 00BbEAMHATH MPEAMETbl M SBJICHHUS B TPYNONbl MO ONPEIEICHHBIM IpPU3HAKAM,
CpPaBHUBATh, KIIACCH(PHUITUPOBATH U 000011aTh (DAKTHI U SIBJICHHUS;

® BBIICIATH SBJICHUE U3 OOLIETo psAja APYrUX SBICHUI;

e omnpeaensTh 00CTOSATENbCTBA, KOTOPHIE MPEIIIECTBOBAIN BOSHUKHOBEHUIO CBS3H MEXKIY
SIBJICHUSIMH, U3 DTUX OOCTOSITENHCTB BBIACHATH OMPEICINAIONINE, CIOCOOHBIE OBITh MPUYUHOMN
JAHHOTO SIBIICHUS, BBISABIISATH IPUYUHBI U CIICICTBUS SIBJICHUN;

® CTPOUTH pacCyKIeHHEe OT OOMMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSM M OT
YAaCTHBIX SIBIICHUH K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJICHHUE HA OCHOBE CPABHEHUS MPEAMETOB U SIBICHUMN, BBIJIEISISI TIPU ATOM
oO111e Npu3HaKy;

® u3Jjarath MOJyYeHHYIO HHGOpPMAIMIO, WHTEPIPETUPYS €€ B KOHTEKCTe peliaeMoin
3a/1a4u;

® CaMOCTOSITENILHO YKa3bIBaTh Ha HH(OPMAIIHIO, HYKIAIOLIYIOCS B MIPOBEPKE, Mpeiararh
Y IPUMEHATH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(OpMAIIHH;

e BepOanM30BaTh SMOIMOHATIHFHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSCHATH SIBJICHUSA, TPOIECCH, CBSI3M M OTHOIICHUS, BBISBISIEMBIE B XOJI€
MO3HABATEIHPHON W HCCIIENOBATENLCKON AESITENbHOCTH (IIPUBOIUTH OOBSICHEHHWE C U3MEHEHUEM
(GhopMBI TIpeCTaBICHUS; O0BACHATD, NETATU3UPYS WK 000011as; OOBSICHITH C 3aJJaHHOW TOYKH



3peHus);

® BBLISBJIATH M HA3bIBATh MPUYHUHBI COOBITHS, SIBICHUS, B TOM 4YHCJIC BO3MOXHBIC
/HanboJiee BEpOSITHBIE IPUYUHBI, BOSMOKHBIE MMOCIEACTBYS 33JaHHOW MPUYHHBI, CAMOCTOSATEIIHHO
OCYILIECTBIISISl TPUYNHHO-CIICICTBEHHBIN aHAN3;

e JieTaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOUYEK 3PEHUS, MOATBEPKIATh
BBIBOJI COOCTBEHHOU apryMEHTAIMEH UM CAMOCTOSTEIFHO TIOJyYCHHBIMU JTAHHBIMHU.

5. YMeHue co3maBaTh, IPUMCHITH M TMPeoOpPa30BLIBATh 3HAKU W CHMBOJIBI, MOJEITH U
CXEMBI JUISl peICHHS YIeOHBIX M MIO3HABATEIBHBIX 3a7a4. Y YalTUHCs CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM IMPEAMET W/UIIH SBIICHUE;

® OMpeACIATh JOTHYECKHUE CBS3M MEKIY MpeIMeTaMu W/WIN SBICHUSMH, 0003HAYATh
JAHHBIC JIOTHYECKUE CBS3H C IIOMOIIIBIO 3HAKOB B CXEME;

® C03/1aBaTh aOCTPAKTHBIN WM pealbHBIH 00pa3 mpeaMeTa u/uiu sIBIICHHUS,

® CTPOHTH MOJICTIB/CXEeMY Ha OCHOBE YCJIOBUH 3a/I1a4 U/WJIHM CII0C00a €€ pelieHus;

® C03/1aBaTh BepOALHBIC, BEIISCTBEHHBIC W WH(OPMAIMOHHBIE MOJICIH C BBIJCICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa UIsi OMNpENeeHUs Crocoda pelieHus 3aJadyud B
COOTBETCTBUU C CUTYallUEH;

e TpeoOpa3oBBIBATh MOJEIN C IENBbI0 BBISBJICHHUS OOIIWX 3aKOHOB, OTMPEICISIONTNX
JAHHYIO TIPEIMETHYIO 00J1acTh;

® TIEPEBOJUTH CIOXKHYIO IO COCTaBYy (MHOTOACTIEKTHYIO) HH(POPMAIIHIO U3 TpaduuecKoro
iy GopMaTM30BaHHOTO (CHMBOJIBHOTO) MPEJCTABICHUS B TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, ITOPUTM JCHCTBHSI, UCIIPABIISITh UM BOCCTAHABINBATh HEM3BECTHBIN
paHee aJIrOpUTM Ha OCHOBE HMEIOIIErocs 3HaHUS 00 00bEeKTe, K KOTOPOMY MpPHUMEHSETCS
AJITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAJIM3MPOBATH/pe(IEKCHPOBATH OMBIT Pa3pabOTKU M peann3alui y4eOHOTO MPOEKTa,
UCCIIeIOBaHUS (TEOPETHUECKOTO0, AMIUPUYECKOT0) Ha OCHOBE IMPEAJIOKEHHOM MpoOIeMHOM
CUTYaI[iH, [IOCTaBJICHHOM LIeNTN W/WIN 3aJaHHBIX KPUTEPHEB OLIEHKH MTPOIYKTa/pe3ybTaTa.

6. CMeIcioBOe yTeHue. YUaluicsa CMOXKET:

® HAXOJUTh B TeKcTe TpeOyemyro HH(OpMalMio (B COOTBETCTBHUM C LEISMH CBOEH
JESITETHHOCTH );

® OpUEHTHPOBATHCS B COJEPKAHWU TEKCTa, IOHUMATh LIEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpPUPOBATh TEKCT;

® YCTaHaBJIMBATh B3aUMOCBS3b OIIMCAHHBIX B TEKCTE COOBITH, SBIEHUI, TPOLIECCOB;

® pPE3IOMUPOBATH TNIABHYIO HJICIO0 TEKCTA;

e TpeoOpazoBbIBaTh TEKCT, CIEPEBOASH €ro B JAPYryI0 MOJAAIbHOCTh, HHTEPIPETUPOBATH
TEKCT (XYHOKECTBEHHBI W  HEXYJOXECTBEHHBIH —  y4eOHBIH, HAy4YHO-TIOMYJSPHBINU,
uHPOPMAIMOHHBIN, TeKCT non-fiction);

® KPHUTHYECKU OIICHUBATh COAEpKaHHe U (hOpMy TEKCTa.

7. ®opMHpOBaHHE U PA3BUTHE IKOJIOTUYECKOTO MBIIUICHHS, YMEHUE MPUMEHSTH €0 B
MO3HABATEIHbHON, KOMMYHUKATUBHOM, COIMANBHOM MpakTUKe U MPOo(HecCHOHATBFHOM OpUEHTAIINH.
Yyamuncs CMOXKeT:

® OIpeAeNsATh CBOE OTHOLIEHUE K IPUPOJIHON Cpefie;

® aHANM3HWPOBATh BIUSHUE OKOJOTHMYECKUX (DAKTOPOB Ha Cpeny OOWUTaHUS >KUBBIX
OpPraHU3MOB;

® TIPOBOJUTH MPUUMUHHBIN U BEPOSTHOCTHBIN aHATN3 YKOJIOTUYECKUX CUTYaIUH;

® TIPOTHO3MPOBATh W3MEHEHHUS CUTYyalldd TpPH CMEHE JCWCTBHUS OAHOro (akropa Ha



JecTBHE Ipyroro (hakropa;

® DpacCIpOCTPaHATh 3KOJOTMYECKHE 3HAHUS M Y4acTBOBATh B IPAKTUYECKUX JeNax I10
3alUTE OKPYXKAIOLIEH cpeabl;

® BbpIpaXaTb CBOE€ OTHOLIEHHE K MPHUPOJAE 4YEPe3 PUCYHKH, COUMHEHUS, MOJIENH,
MIPOEKTHBIE pabOTHI.

KommyHukatuBubie YY /|
8. YMmeHme opraHm3oBBIBaTH y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; PadOTaTh WHIAMBUAyaJlbHO M B TIpYIIE: HAaXOIUTh oOIiee
pelieHne U pa3peliaTth KOHQIMKTBI Ha OCHOBE COIJIACOBaHUS MO3ULUN M yyeTa UHTEPECOB;
(dbopMynHpoOBaTh, ApryMEHTUPOBATH U OTCTAHBATh CBO€ MHEHHE. Y YaIIUICS CMOXKET:

— OIpEeNeNsITh BO3MOXHBIE POJIM B COBMECTHON AEATEIbHOCTH;

— Wrpath ONpPEAETICHHYIO POJIb B COBMECTHOH J€ATEIbHOCTH;

— MpUHUMAaTh MO3ULIMIO COOECeNHUKA, MOHUMAs IMO3UIHUIO0 JIPYroro, pasjiuyaTb B €ro
peun: MHEHHEe (TOYKYy 3pEeHHs), 0Ka3aTelbCTBO (apryMeHThl), (aKThl; THIOTE3bl, AKCHOMBI,
TEOPHUH;

— ONpeneNsIThb CBOM ACUCTBUA M ACWCTBHSI MapTHEPa, KOTOpPHIE CIIOCOOCTBOBAIU WM
MPEMSITCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

— CTpPOUTh TO3UTHBHBIE OTHOIIEHHS B TMpoliecce Yy4eOHOH U TO3HaBaTEIbLHOM
NesITeNIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHHUS, B AUCKYCCHUH YMETh
BBIJIBUTaTh KOHTPApPryMEHTHI, Iepepa3supoBaTb CBOIO MBICIb (BJIAQJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABAThH
OomMrOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

— TMpexajararh albTepPHATUBHOE pelleHne B KOH(QIUKTHON CUTYallHuH;

— BBIJEATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCUMU;

— JIOrOBapuUBaThCs O IMpaBUJIAX M BOIpocax sl OOCYXKIEHUS B COOTBETCTBHU C
MOCTABJICHHOM TIepe]] TPYNIION 3aa4eit;

— OpraHu30BBIBaTh YyueOHOE B3aMMOJCHCTBUE B TIpymne (ompeAensiTh oOIue Ielu,
pacnpeensiTh poju, I0roOBapUBaThCs APYT C APYrOM U T. [1.);

— yCTpaHsATh B paMKax Juajiora pas3pblBBl B KOMMYHHKAIMH, OOYCJIOBIJIEHHBIC
HEMOHMMAHUEM/HETIPUSATHEM CO CTOPOHBI coOecemqHUKa 3afaud, (GOpPMbI WM COJAEPKAHUS
Janora.

9. VYMmeHHe OCO3HAHHO WCIIOJIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajaucit
KOMMYHHMKAIIUM Ui BBIPQKEHUS CBOMX UYBCTB, MbICIEH U MNOTpeOHOCTEH s
TUTAHUPOBAHUS U PETYISILIMKA CBOCH JIEATENbHOCTH; BIIaJICHUE YCTHOM U MUCbMEHHOU peyblo,
MOHOJIOTUYECKOM KOHTEKCTHOM PEUbl0. YUallUKCS CMOXKET:

® OIpeNenaTh 3aJady KOMMYHHUKALIMM M B COOTBETCTBUU C HEH OTOMpaTh peyeBble
CpEICTBa;

e 0oTOMpaTh M MCIOJIB30BaTh PEUEBbIE CPEACTBA B MpOLeCCe KOMMYHUKALUU C JIPYTUMHU
JIOABMH (IMAJIOT B Mape, B MaJIOH rpymmne U T. 11.);

® T[IPE/CTABJIATh B YCTHOM WM NUCbMEHHOW (opMe pa3BepHYTHIH IUIaH COOCTBEHHOMU
NESITEIbHOCTH;

® BBICKA3bIBaTh U 0OOCHOBBIBATh MHEHHE (CY)KJCHHE) U 3allpaliuBaTh MHEHHE apTHEpa B
paMKax Juaora;

® [PUHHUMATH PEIICHUE B XOJI€ IMAJIOra U COTJIACOBBIBATh €r0 C COOECETHUKOM;



® Co37aBaTb INHCbMEHHBIE  «KJIMUIMPOBAHHBIE» U  OPUTMHAJIBHBIE  TEKCTBl €
MCIOJIb30BAHUEM HEOOXOMMBIX PEUEBBIX CPEJICTB;

® ICII0JIb30BATh BepOaJbHBIE CpPEACTBA (CPEICTBA JIOTMYECKON CBSA3M) U BBIJCICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHS,

® UCIIOJb30BAThH HeBepOaIbHbIE CpeacTBa WIH HarJsHble MaTepuabl,
MIOITOTOBJICHHBIE/OTOOPAHHBIE 1101 PYKOBOJCTBOM YUUTEIIS;

e JjienaTh OLICHOYHBIM BBIBOJ O JIOCTHIXKEHUM LM KOMMYHMKAIIMM HENOCPEICTBEHHO
MOCIIE 3aBEPIICHUS] KOMMYHUKAaTUBHOTO KOHTAKTa 1 000CHOBBIBATH €TO.

10. ®opmupoBaHWE H pPa3BUTHE KOMIIETEHTHOCTH B OOJIACTH  HCHOJIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoorui (nanee — MKT). Yuamuiics cMoxer:

® [IeJICHANIPABIIEHHO UCKATh U MCMOJIb30BaTh HH(POPMALMOHHBIE PECYPChI, HEOOXOJUMbIE
JUIS pellieHns y4eOHbIX U MPaKTHUECKUX 3a1a4 ¢ noMoliubio cpeacts MKT;

e BbHIOMpaTh, CTPOUTH W HCIOJB30BaTh AJCKBAaTHYIO HMH(DOPMAIIMOHHYIO MOJENb s
nepelaud CBOMX MBICIEH CpeACTBAMM €CTECTBEHHBIX M (POPMalbHBIX S3bIKOB B COOTBETCTBHH C
YCIIOBUSIMH KOMMYHHUKAIIHH;

® BbIIEIATh MH(OPMALMOHHBINA acCHEeKT 3a/a4yH, ONEepPHUpPOBaTh JAaHHBIMHU, HCIOJb30BaTh
MOJIeNb peLIeHUS 3a1a4u;

® JCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHU (BKJIIOYas BBIOOP aJeKBAaTHBIX 3ajaue
MHCTPYMEHTAJIBHBIX ~ IPOTPaMMHO-aNNapaTHbIX CPEACTB W CEPBUCOB) I  pPELICHHS
MH(OPMALIMOHHBIX M KOMMYHUKALIMOHHBIX Yy4YeOHBIX 3aJady, B TOM 4YHCIIE: BBIYHCIICHUE,
HanucaHue JI0KJIaJ0B, pedepaToB, CO31aHNe TPE3EHTALMN U JIp.;

® 1CII0JIb30BaTh NH(OPMALIMIO C YIETOM ITHUECKHX U IPABOBBIX HOPM;

e co3gaBaTh MH(OPMAIMOHHBIE PECYPCHl PAa3sHOrO TUMA M s Pa3HBIX ayAUTOPHUH,
coOmo1aTh MHPOPMAITMOHHYIO TUTHEHY M TIPaBUiIa MHPOPMAIIMOHHOM 0€30TIaCHOCTH;

[IpeameTHBIMU pe3yabTaTaMU YJaIIUXCsl OCBOSHUS IMTPOTpaMMBbI Ha YpOBHE 7 Kitacca:
7 KJacc
Yyammiics HAy4YuTCs:
— PpAacKpbhIBaTh CMBICJ OCHOBHBIX XMMHUYECKHUX TOHITHH «aTOM», «MOJICKYJa», «XUMHYECCKUI
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY», «XUMHUUYECKas (HOpMysIay, «XUMUYECKas
peaKIus, UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMHH;
— Ha3bIBaTh XUMHYECKHE OJEMEHThI U 3aIllMChIBaTh CHMBOJIBI Ba)KHEHMINIMX XUMHYECKUX
3JICMEHTOB;
— Ha3bIBaTh XUMHUYECKUE (POPMYJIIbI BEIIECTB;
— CpaBHHBaTh PACIPOCTPAHEHHOCTh BOJOPOJA, TENus, KHUCIOpOJa MU JAPYruX 3JIEMEHTOB Ha
mranere 3emis 1 Bo BeeneHHo;
— ONIPEENATh COCTAaB BEIIECTB MO UX (popmynam;
— PAaCKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MacChl BEILIECTB;
— JIEMOHCTPUPOBATH TOHUMAHUE TEPMUHA «OUOJIOTHYECKH aKTHBHBIC BEIIECTBAY;
— BBISBJIATH PA3IM4Ms MEX1Y UHAUBUAYATbHBIM BELIECTBOM U CMECHIO;
— PAacKpbIBATh Pa3INyuUsl MEXIY BEIIECTBAMH MOJIEKYIISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS;
— OMHCHIBATh CBOMCTBA TBEPABIX, )KHUJIKHUX, Ta3000pa3HBIX BEIECTB, BBIJACISAS UX CYIIECTBEHHbIE
MIPU3HAKY;
— pa3nuy4aTh XUMHYECKUE U PU3NUECKUE SIBICHUS,
— Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUSI XUMUYECKUX PEaKIIMii;
— BBISBIATh NPHU3HAKH, CBUJAETEIbCTBYIOLIME O MPOTEKAHMM XUMHYECKON peakiuu Mnpu
BBIIIOJIHCHUY XUMUYECKOI'0 OIIBITA;



— TIOJIb30BAThCs JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYIOM;

— pasnuyYaTh M Ha3bIBaTh XMMHUYECKYIO IOCYAY: NMPOOUPKHU, XUMHUYECKHE CTaKaHbl, KOJOBI,
BOPOHKH, IWJIMHIPBI, MEH3YpKH, MHUIETKH, MIMaTeNH, JOXKH, CTYy[IKH C TeCTUKaMH,
BBIMIAPUTEIIBHBIC YAIIIKH;

— pa3nuYaTth M Ha3bIBaTh OOOpYAOBAaHUE JUIS HArpeBaHUs W BBHIAPUBAHMS: Ta30BbIC IEYH,
DIIEKTPUYECKHE TI€YH, JJIEKTPOIUIUTKH, Ta30BbIE TOPEJIKH, CIMPTOBKH, BBITAPUTEIHHYIO
dapdopoByro HaIKy, BOASHYIO OaHIO;

— W3TOTOBIIATH PUIBTP U3 PUIBTPOBAILHON OyMary;

— WCTIOJIB30BaTh HA MPAKTUKE MPUEMBI TIPUTOTOBJICHUSI PACTBOPA, (GMIBTPOBAHUS, NIEPEITUBAHUS
KHUJIKOCTH U 0TOOPA )KUIKOCTH TP TIOMOIIH CTEKJISTHHON TPyOOUYKH, KPUCTAIUTH3AIINY;

— OTIHCHIBATH CTPOCHUE IJIAMEHHU CBEUH;

— OIIHCHIBATH CTPOCHUE CIIUPTOBKH;

— pacro3HaBaTh OMBITHBIM ITyTEM YTIIEKUCIIOTO Tra3a,

— cobumo1aTh NpaBuia 0e30macHoi paboThl IPU IPOBEACHUH OIBITOB;

— BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO MacCy BEIIECTB;

— BBIYHUCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

— BBIYHCIATH aTOMHYIO W MAacCOBYIO JIOJIFO DJIEMEHTa M0 XMMHUYECKOW (hopMmyine Ha mpumepe
BOJIBI;

— OTIPENENATh YHCIIO MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B KOHKPETHOM atoMme (M30ToIIe);

— ONPEJENATh COCTAaB BEIIeCTB (KaUeCTBEHHBIN U KOJIMUYECTBEHHBIN) MO UX hopmynam;

— OTIHMCHIBATh XUMUYECKUE PEAKIUH, JeKAIIUE B OCHOBE TIOJTYIEHUS CHIIMKATHOTO CTEKJIA;

— OOBSICHATH MOSBIICHUE KUCIOPO1a B aTMochepe 3emiu;

— ONMCHIBaTh COCTaB, CBOMCTBA, CIIOCOOBI MOJIYYEHUSI U NPUMEHEHUS M3YYEHHBIX MOJMMEPHBIX
MaTepHaJIOB: MJIACTMACC, BOJIOKOH, 3JIaCTOMEPOB;

— OOBSICHATB CBSA3b CTPOCHUS MOJIUMEPA C €T0 CBOMCTBAMU;

— KJIacCU(PHUUMPOBATH XMMHMUYECKHE AJIEMEHTbl B JKUBBIX OpPraHHM3Max Ha JIEMEHTHI XHU3HH,
MakKpo- 1 MUKPOAJIEMEHTHI;

— KJaccU(pUUMPOBATh BeElIECTBA HAa IPOCTbIE M CIIOXKHBIE, METAUIbl U HEMeTallbl,
HEOpPraHU4ecKue U OpraHnyecKkue;

— KJaccu(pUIMPOBaTh HEOPraHMUECKUE BELIECTBA HA OKCH/IbI, KUCIIOTHI, COJIM, OCHOBAHMUS,

— KJIaccu(pUIMPOBaTh NOBAPEHHYIO COJIb 10 CTETNIEHU YUCTOTHI U 110 CTENIEHU U3MEJIbYEHHOCTH;
— OMNpeAeNATh MOHATUS «PAJUOAKTUBHBIA pacmany», «pajuOaKTUBHOCTb», «aTOMHAas SHEPrus»,
«TemIeparypa IUIaBJIECHUs», «TeMIepaTypa KUIECHUS», «HOH», «KPUCTAIUIbI», «KPUCTALIIMYECKas
pelIeTKay,  «peareHTbl»,  «IPOAYKTHl  PEAKLUU»,  «PAaCTBOPHUTEIb»,  «PACTBOPUMOCTbHY,
«HACBIIICHHBIH pacTBOpP», «PUIBTPOBaHUEY», «DWIBTPB), «HATPEBAHUE», «KAJIbLUHALUI,
«BBIMIAPUBAHUEY», «IUCTHIUIALUA», «KPUCTAJUIM3ALUA», «IpPECHas BOJA», «IUCTHIUIMPOBAHHAsS
BOJa», «MarMaTHYeCKUe IOpPHbIE MOPOJbI», «OCAAOUYHbIE TOPHBIE MOPOAb», «MeTaMophuiecKue
TOpPHBIE TOPOJIBI», «IEPErOHKa», «KPEKUHI», «KOKCOBAHHE», «MOHOMEDPY», «IIOJIUMEPY,
«MaKpOMOJIEKYJIa;

— ONUCHIBATh CTPOEHHE JJIMHHOTO M KOPOTKOro BapuaHToB Ilepuonmyeckoil cucremsl
. Y. MeHpaeneena;

— IPUBOAUTH IPUMEPHI BELIECTB MOJIEKYJISIPHOTO CTPOCHHUS;

— NPUBOAUTH MPUMEPHI KPUCTAIIIMUECKUX U aMOP(HBIX BEIECTB;

— IPUBOAUTH MPUMEPHI UHANBUAYAJIbHBIX BELIECTB U CMECEH U3 MOBCETHEBHOM KU3HU;

— TMpPUBOAMTH TPUMEPHI BEUIECTB MPOCTHIX M CIOXHBIX, METAJUIOB M HEMETaJUIOB,
HEOPraHUYeCKUX U OPraHUYeCKuX;

— NPUBOAUTH MPUMEPHI TOKCUYHBIX BEIIECTB B BO3IyXE;



— TPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIB30BAHUS MPOJIYKTOB MEPEPadOTKH MPUPOIHOTO
raza, He)TH U KAaMEHHOTO YTJIS;

— pa3iInyaTh CHHTETUYECKHUE U MPUPOJIHBIE TOJTUMEPHI;

— PAacKpbIBAaTh POJIb BOJIbI B OPraHU3ME YEJIOBEKa, MPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE;

— PacKpbIBAaTh 3HAYEHUE TITFOKO3bI JIJIS )KUBBIX OPraHU3MOB;

— PpACKpBIBaThb CMBICT TIOHATHH «IIpUPOLa», «(HU3UUYECKUE TEeJay», «SIBICHUS IPUPOJIBI»,
«ECTECTBO3HAHUEY», «ECTECTBEHHBIC HAYKN», «U30TOIbIY, «3JIEMEHTAPHBIC YaCTUIIBIY, «ITPOTOHBI,
CHEUTPOHBI», «JIEKTPOHBI», PO aToMa», «MacCOBOE YHWCIIO», «aTOMHAas €JIMHHIIA MacChD»,
MOPSAKOBBIA  HOMEpP DJIEMEHTa», «AJIEKTPOHHAas O000J0YKa aToMay, «IEePUOJUIHOCTDY,
«Ilepuoauyeckasi cucTeMa», «XMMHUYECKasi CBSI3bY», «KPUCTAIUIMYECKHE BEIECTBA», «aMOpPQHBIC
BEIIECTBAY, «(DU3UYECKUE CBOWCTBA», «XUMHUYECKUE SIBICHUS», «(DUIUYECKUE SBICHUN,
«pacTBOPEHUE, «PACTBOPY;

— JIEMOHCTPUPOBATh 3HAHUE HUCTOpUM co3Aanus [lepuoanveckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB;

— packpbiBath cMbIica [lepuoanyeckoro 3akona Jl. . Meneneesa;

— OINMCHIBATH CTPOCHHUE MOJIEKYJI 110 UX MOJIEIISIM;

— XapaKTepU30BaTh MPEIMET U3YICHUS XUMHUH;

— XapaKkTepu30BaTh OOBEKTHI )KUBOM M HEKUBOU MTPUPOJIBI U YPOBHU WX OPTaHHU3AIUN;

— XapakTepu3oBaTh (POTOCHHTE3 KaK COCTABHYIO YaCTh KPYrOBOPOTa YIJIEPO/Ia;

— XapaKkTepu30BaTh MPUMEHEHHE HEYCTONYHMBHIX (PalOaKTUBHBIX) aTOMOB;

— XapaKTepu30BaTh M CPaBHUBATH W30TOIBI BOJOPOA U YIIIEPOa;

— XapakTepu3oBaThb XHMHYECKMH »JJIEMEHT Ha OCHOBe HHGQOpMalMM, CcoJepxkKalieincs B
[Tepuonnueckoit cucreme J1. 1. Menneneena;

— XapakTepu3oBaTh (pU3MUECKHE TMPOIECChl: IUIABJICHHE, KPUCTAIU3ALUIO, HCIapeHHe,
KOHJICHCAIINIO, CyOJIMMAITUIO (BO3TOHKY);

— XapaKTepH30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BEILIECTB OT CTPOEHUS BEILIECTB;

— XapakTepu30BaTh OCHOBHBIE KJIACCHl HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUIA,
coJIeit;

— XapaKTepH30BaTh CBOMCTBA METAJJIOB U HEMETAILIOB;

— ONHUCHIBATH CIIOCOO pa3/ielieHus BO3/LyXa Ha KHCIOPO U a30T;

— XapaKTepu30BaTh OCOOCHHOCTH POCTa KPUCTAILIOB;

— XapaKTepu30BaTh COCTaB BO3/yXa IpEeBHEH 3emiu;

— XapaKTepu30BaTh CBOICTBa BO3AyXa B CpPaBHEHHU CO CBOWCTBAMHU BXOJSIIMX B HEro
WHUBUAYaJIbHBIX BEUIECTB;

— XapaKTepu30BaTh (PU3MUYECKUE CBOMCTBA MPOCTOTO BEIIECTBA — KUCIOPO/Ia;

— XapaKTepu30BaTh MPUMEHEHUE KUCIOPOIa;

— XapakTepu30BaTh (PU3UUYECKUE CBOMCTBA BOIbBL;

— XapakTepH30BaTh COCTaB M CTPOEHUE MOJIEKYJNbI, BaKHEWIINE (PU3UYECKHEe U XUMUYECKUE
CBOMCTBA YIJIEKHUCIIOTO Ia3a U €ro poJib B IPUPOJIE;

— XapakTepH30BaTh HAXOXXJEHHE B MPHPOJE, COCTaB, (PU3NUECKHE CBOMCTBA, MPHUMEHEHHUE U
3HAYEHUE JJIS1 )KUBBIX OPTaHU3MOB TIOBAPEHHOMW COJIH;

— XapaKTepH30BaTh KA4YeCTBEHHBI M KOJIWYECTBEHHBIH COCTAB MOJEKYJbl TJIFOKO3bI, €€
¢busznueckne u XuUMHUYecKkue (rOpeHHe U OpoKEHHE) CBOWCTBA, MPUMEHEHHE W HAXOXKICHHE B
MIPUPOJIE;

— XapakTepu3oBaTh XMMHYECKUW COCTaB, CBOICTBA W MPUMEHEHHE MHUHEpaioB: KBapIia,
KaJbI[UTa, MarHETUTa (MAarHUTHOTO >KEJIEe3HSIKAa), pOJIOHUTA, CEPHI, 30JI0Ta, MEIU;



— XapaKTepU30BaTh XUMHUUYECKUI COCTaB, CBOMCTBA U IPUMEHEHUE TOPHBIX IOPO/I: TJIMHBI, IIECKA,
U3BECTHSIKA, MPaMopa;

— XapakTepu30BaTh 00pa3oBaHME M 3ajleraHUE B 3€MHOM KOpe MPHPOIHOTO Ta3a, CIAaHIEBOTO
rasza, HeTH, KAMEHHOTO YTJIsi, Topda;

— XapaKTepU30BaTh COCTAB MOJIEKYJIbI, CBOMCTBA U IPUMEHEHNUE METAHA,

— XapaKTepH30BaTh COCTaB, CBOMCTBA U MPUMEHEHNE He()TH, KAMEHHOTO yIiisi U Topda;

— XapaKTepH30BaTh OCHOBHBIC HAIIPABIICHUS UCIIOJIB30BAHMS U epepaboTKH He(TH, MPUPOTHOTO
ra3a u KaMeHHOTO yIJisl;

— XapakTepu30BaTh HAaXOXKJEHUE B IPUPOJE, MOJy4EHHE, CBOWCTBA U 00JIACTU NPUMEHEHUS
METaJJIOB;

— XapaKTepU30BaTh COCTaB, CBOMCTBA U MPUMEHEHNE HAa0O0JIee U3BECTHBIX CILIABOB;

— XapakTepu30BaTh COCTaB, MOJY4YE€HHE, CBOICTBA, NPUMEHEHHE KBApLEBOTO U CHUIIMKATHOTO
CTEKJIa;

— XapaKTepU30BaTh COCTaB I[BETHBIX CTEKOJ;

— XapaKTepu30BaTh MOJy4YeHHE, CBONCTBA, IPUMEHEHNE kepaMuku (papdopa, Pasnca);

— OLICHUBATh BJIMSIHUE XUMHUYECKOTO 3arps3HEHUs OKPY)KAIOIIEeH cpelibl Ha OpraHU3M YeJIOBEKa;
— IpaMOTHO 00palaThcs ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HU;

Yuammiicsl NOJYYUT BO3MOKHOCTh HAYYUTHCH

— JIEMOHCTPUPOBATh 3HAHHWE HAMOOJEe BAXXKHBIX CBEJICHUW O JKU3HU M JICATEIHHOCTH A. A.
bexkepens, 3. Pezepdopna, [. 1. Menneneesa, H. bopa, M. B. JlomonocoBa;

— PacKpbIBaTh CMBICI MOHATHUS «BOJOPOJIHAS CBA3bY;

— COCTaBJIATH (POPMYIIBI BEIIECTB [0 ATOMHBIM MIPOLIEHTAM M COOTHOIIEHUIO MacC 3JIEMEHTOB;

— Ha3bIBaTh MOJIEKYJISIPHBIE BEILECTBA MO UX (opMylaM: MEPEeKUCh BOJOPOJA, MOJIEKYISPHBII
BOJIOPOJ, MOJIEKYJSIPHBIN KHCIOPOJ, O30H, MOJEKYJSPHBIA a30T, MOJEKYJISPHBIA HOJ, BOAA,
aMMUaK, YrieKUCHbIi ra3, QymiepeH, MeTaH, STUIEH, CIIUPT (3TUJIOBBII CIHUPT), TIUIEPUH, YKCYC
(YKCyCHas KUCIIOTa), TIIFOK03a, caxap (caxapo3a);

— Ha3bIBaTh COCAMHEHUS N3YUYECHHBIX KIACCOB HEOPraHUYECKUX BEIIECTB;

— COCTAaBJIATh YPABHEHUSI XMMUYECKUX PEAKIUI IO CXEMaM pEeaKIIMii;

— YCTaHAaBJIMBATh NMPUYMHHO-CIICJCTBEHHBIE CBSA3H MEXKIY CTPOCHHEM BOJbI U €€ (PU3UUECKUMU
CBOMCTBaMH;

— HCIIOJBb30BaTh MPHOOPETEHHbIE 3HAHMS JUIS SKOJIOTMYECKH TIpPaMOTHOTO IOBEACHUS B
OKpYXalollen cpese;

— 00BEKTUBHO OLICHUBATh WH(OPMAILIMIO O BEIIECTBAX U XMMHUYECKHX MPOIEccax;

— KPUTHYECKH OTHOCHTHCS K IICEBJOHAYYHOUW HMH(OpMAIMK, HEI0OPOCOBECTHOH pekiaMe B
CpeaCcTBaX MaccoBOM HH(OPMALIUU.



COJEPXXAHUE YUYEBHOI'O ITPEJIMETA.
7 KkJaace

Beenenue. IIpupona. ®@usnueckue tena. SBimeHus npuponsl. EcrecTtBo3Hanue. EcrecTBeHHBIE
Hayku. [IpenqmeT uzydeHus XuMud. MecTo XUMHU CPEIN €CTECTBEHHBIX HayK. OOBEKTHI KUBOH U
HEKUBOW MTPUPOJIbL. YPOBHU OpraHU3aLUH HEKUBOU U KUBOU MaTEPUH.
Ot atoma 10 BemecTBa. ATOM — HAaWMEHbINIAsl YacTUIla BemecTBa. HenmsmMeHHOCTh aTOMOB B
XUMHUYECKUX MPEBPALICHUSIX. XUMUYECKUM 371eMeHT. CHMBOJIBI aTOMOB XUMHYECKHX AJIEMEHTOB.
Anepnas peakmnus. [Ipoucxoxnenue snementoB. I[Ipocteie BemecTtBa. ClOXKHBIE BeIECTBA
(Xumuyeckue coenunHeHus). Xumudeckas Gopmyna. YuciaoBoi nnHaekc. OTKPbITHE XUMHUYECKUX
JJIEMEHTOB. ATOMBI yCTOMYMBBIE W HEyCTOMYMBBIE. KpyroBopoTel aTOMOB XUMHUYECKHX
AJIEMEHTOB B TIpUpoJie (KHUCIOpoja, a3oTa W yriepona). MOTOCHMHTE3 Kak OJWH W3 IyTei
KpYroBopoTa yriepoa.
Pacnipenenenrie aTOMOB XMMHYECKHX 3JIeMEHTOB B KocMoce (Bcenennoii, namei ["amakTtuke,
ConneuHoil cucreme) u Ha 3emiie. Bogopo u reiuii — camble paclipoCTPAHEHHBIE JIEMEHTHI BO
Bcenennoii. Kucnoponq — camblii  pacnpocTpaHeHHbIH 31eMeHT Ha 3emie.  HawnbGosee
pactpoCTpaHEHHbBIE JJIEMEHThl B PAa3HBIX YacTSIX 3eMJIM. XHWMHUYECKHUE DJIEMEHTHI B JKHUBBIX
OpraHu3Max: dJIEMEHTHI )KH3HU, MAaKPO- U MUKPOAJIEMEHTHI. broornueckn akTHBHBIC BEIECTBA.
YcroiiuuBble (CTaOMIIbHBIE) M HEYCTOMUYMBBIE (PaJUMOAaKTUBHbIE) XWMHUYECKHE DJIEMEHTHI.
PagnoaktuBueii  pacnan.  PagmoaktuBHOCTH.  M30Tomel.  IIpumeHeHMEe  HEYCTOWYMBBIX
(pammoakTuBHBIX) aTtoMoB. llemHas peakmusi. AtomHas dHeprus. JKu3Hb W JEATEIBHOCTH
A. A. bekkepens.
DneMeHTapHbIe YacTULbI (TPOTOHBI, HEHTPOHBI U AJIEKTPOHBI), UX OCHOBHBIE XapaKTEPUCTUKU —
Macca W 3apsan. SAapo aroma. MaccoBoe umcno. B3anMMocCBsI3b MaccoBOro 4uciaa C YHUCIOM
MPOTOHOB M HEUTPOHOB. ATOMHAsI equHUIIAa MacChl. [TopsaAKOBBIA HOMEp 3JIeMEHTAa. DIEKTPOHHAS
006010uka aroma. XKu3nb u nearenbHOCTh J. Pesepdopra.
XUMUYECKUH DSJIEMEHT KaK COBOKYIHOCTh AaTOMOB, HMEIOIIMX OJIMHAKOBBIA 3apsa  sapa.
CpaBHUTENBHBIN COCTaB M30TONOB BOJOpoja U yrieponaa. CrnocoObl 0003Hau€HHUs H30TOIOB.
Ucropuss co3panus Ilepuonnueckoid cHUCTEMBl XHMHYECKHX 3JIEMEHTOB. [lepnoau4HOCTS.
[Tepuonnueckuii 3akon [l. 1. MenneneeBa. Ileproanueckas cucrtema. JKu3Hb U J€ATEIBHOCTh
. N. MenneneeBa. Ilepumomnueckas cucrema [[. M. MenaeneeBa. JIIMHHBIA W KOPOTKHI
BapuanThl [lepuomuueckoit cucremsl [l. 1. MenaeneeBa. Ilepuonapl: KOpOTKHME U JJIMHHBIC.
I'pynmbl, rnaBHble U MOOOYHBIE mMOArpymnmnbel. HMHbopManus O XUMUYECKOM JIIEMEHTE,
conepkamasica B [lepuoauueckoit cucrteme Jl. . MenneneeBa. XKusub u aestensHocts H. bopa.
Monekyna. Ilonsitue o xumuyeckod cBsizu. BelecTBa MOJNEKYJISPHOIO M HEMOJIEKYISIPHOTO
CTPOEHHMs, UX Xapakrepuctuka. CTpoeHHe MOJeKyJd. MoJenu MOJIEKyN: IIapOCTEepKHEBbIE U
MaciitabHbeie. MouekynspHas Macca. [IpuMepsl BeliecTB MOJIEKYJISIPHOTO CTPOEHHS: MEPEKHCH
BOJIOPOJa, MOJIEKYJISIPHBIM BOJAOPOJ, MOJEKYJISPHBIA KHUCIOPOJ, O30H, MOJIEKYJISPHBIM a30T,
MOJIEKYJISIDHBIM MOJ, BOJa, aMMHaK, YIJIEKHCIbIM Tra3, (QyliepeH, MeTaH, JTUJIeH, CIHPT
(3TMJIOBBIA  CIUPT), TIJIMLEPHH, YyKCcyc (YKCycHas KHCIIOTa), TJIIOKO3a, caxap (caxaposa).
ArperaTtHble COCTOSIHUS BellecTBa (TBepAOe, XKUAKOE, Ta3000pa3HOE) M UX XapaKTEPUCTHUKA.
CrtpoeHue BOJbI B TBEPJOM, KHUAKOM U Ta3000pazHOM cocTosiHuH. Kpuctannndeckue u amopghHbIe
BemiecTBa. Pu3NyUecKHe MPOLECChl: IUIABICHHE, KPUCTAJUIM3alUsl, UCHAapeHue, KOHJEHCAalus,
cyonmumanust  (BosroHka). @Du3MyecKuWe CBOWCTBAa BeIIeCTBA (TeMIleparypa IUIaBIICHUS
U TEMIepaTypa KUTICHHS).
Kpucrannsl. Kpucrannmuueckast pemerka. Monbsl. Kpucramimueckas penieTka mNoBapeHHOW COJIM.
@opMBI KPUCTAIJIOB PA3NIUYHBIX BEHIECTB (KyO, OKTa’qp, JOJAEKa’ap, poMO03Ip, cToaOuaThie U
IacTUHYaThie KpUcTaiuibl). CpocTku. Jpy3bl. JleHaApuTHL.



Knaccugukanus Beniects o coctaBy. MHanBuayansHeie (4ucThie) BemecTBa U cMecu. [IpocTeie
BemiecTBa. CIIOKHBIE BELIECTBA (XMMHUYECKHE COEIMHEHUs). MeTtaiasl UM HEMETallbl, HX
cBoiictBa. Heopranmueckue u opranuueckue BemiecTBa. OCHOBHBIE KJIacChl HEOPTaHUYECKUX
BEIIECTB: OKCHUIBI, KHUCIOTHI (COJsIHAs, CEepHas, a30THas, yrojepHas, ¢ochopHas), coum,
ocHoBanus. Lllenoyn.
Ou3nYecKue W XUMUYCCKUE SBJICHHUS. XUMUYECKas peakius. PeareHTsl W MPOIYKTHl PEaKIUu.
3aKOH COXpaHEHHUsI MacChl. YpaBHEHHE XuMHUeckoi peakuuu. Kosdpouuments. I[Ipusnaku
XMMUYECKHUX PEeaKLUii: N3MEHEHHE 1IBeTa, 00pa30BaHUE 0CaJIKa, BHIJCICHHUE Ia3a, BhIICICHUE WU
MOTJIOLIEHUE TEIJIa, BOSHUKHOBEHUE CBETA.

JdemMoHcTpanuu
[lepuomuueckass cucrema J[. 1. MengeneeBa. OOpa3upbl  BEHIECTB  MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Mojeian HEKOTOPBIX NMPOCTHIX MOJEKYN (BOJA, YIVIEKHCIbIN ras,
KHCIIOpoJ1, Bogopo). [TnaBnenue Bocka (mapaduna) kak nmpumep pusndeckoro sisieHus. Kunenue
BOJIbI Kak mpuMep (usznueckoro sapieHus. Kpucramimueckas pemierka xiopuaa Hatpus. O0pa3ibl
WH/IMBUIYAIBHBIX BEHIECTB (METaJUIbl, HEMETAJUIbI, CIO’KHBIE BEIIECTBAa) U CMecel (pacTBOPHI,
IpaHuT). 3HAKOMCTBO C oOpa3llaMy OKCHJIOB, KHUCIOT, cojiell, ocHOoBaHUU. ['opeHne BOCKOBOM
(mapa¢uHOBOI) cBeun Kak mpuMep Xumudeckoro sisieHus. [lossienue okpacku deHondranenHa
B TPUCYTCTBHHM MIENOYM (M3BECTKOBOW BOJBI) KaKk XHUMHUYECKOe sBiIeHHE. [loMyTHEHHe
M3BECTKOBOW BOJBI TpPU JEHCTBUU YIJIEKHCIOIO raza Kak XUMHUYEcCKoe sBieHHue. Peaknuw,
JEMOHCTPUPYIONINE TMPHU3HAKK XHUMHUYECKUX pPEaKIWi: B3aUMOJICHCTBUE IEpPMAaHTaHATa Kallus
C Cynb(UTOM HaTpusl B KHUCIIOHN cpelie, B3aUMOJIEHCTBUE XJIOpHa HAaTpUs C HUTpATOM cepedpa,
B3aMMOJICHCTBHE KapOOHAaTa HATPHUS C COJITHOM KHCJIOTOM, B3aMMOJICHCTBHUE XJIOpUIa aMMOHUS C
TUAPOKCUAOM HATpusl, TOPEHHUE MarHUsL.
JKcnepuMeHTAJbHAsE padora ¢ BemecrBamu. PactBopenue. PactBoputrens. PactBop.
PactBopumocts. Haceimennsiii  pactBop. MaccoBass monst  (IPOILIEHTHAsE KOHIICHTPAIINS)
pacTtBopeHHOTO BermiecTBa. JlabopaTopHasi mocyna: MPOOUPKH, XUMHUYECKHE CTaKaHbl, KOJOBI
(TJIOCKO/IOHHBIE C UIAPOBUAHBIM U KOHMYECKHM TYJIOBOM), BOPOHKH, LMJIMHIPBI, MEH3YPKH,
MUTIETKH, IIMATEeNH, JTIOKKHU, CTYIIKH C IECTUKAMHU, BbITIAPUTEIbHbIC YaIlIKH.
OunbtpoBanne. PunbTpel. M3rotosnenwe ¢ribTtpa. Matepuanbl ais GUIbTpoB. 3HAYCHHE
(GbuIbTPOBaHUS B OBCETHEBHOM KU3HU.
Harpesanue. Crioco6sl HarpeBanusi. Kanpuunanus. OOopynoBaHue Ui HarpeBaHUs: T'a30BbIe
MIE€YH, FIEKTPUUYECKHUE TTEUH, HEKTPOILITUTKH, Ta30BbI€ TOPEIKH U CIUPTOBKH.
Broimapusanue. JlaboparopHnoe oOopymoBaHue Uis  BbIIApUBAHUS: Ta30Bas  Tropeska,
AIIEKTPOIUINTKA, BIMapuTenbHas papdopoas yaiika, BoasHas O6ans. Juctumnsanus (meperoHka).
Juctunmnstopsl. JuctunnupoBannas Boaa. Kpucrammmzamus. OcoOeHHOCTH poCTa KPUCTAILIOB.

JleMmoHCcTpamumn
PacTBOpBl MenHOro Kymopoca pa3iudHoi KoHIeHTpauuu. OOpasnsl ¢puibTpoB. OOopynoBaHue
JUIsl HarpeBaHUs: DJIEKTPOIUIMTKH, Ta30BbI€ TOPEIKUM U CHOUPTOBKU. HarpeBanue xuakocrend B
CTakaHe U B NpoOupke. Brienenue xiaopoduiia U3 3e1€HOTo JIMcTa Ipu 00paboTKe ero ropsunum
STWJIOBBIM cnUpToM. Kpucramnmsanus HUTpaTa Kalus INPU OXJIAXACHUHM €ro HAaCBIIEHHOIO
pacTBopa.

JlaGopaTopHbIe ONBITHI

JIaGopatopuslii onbIT 1. [Ipurorosienue pacTBopa MOBapeHHON COJIH.
JIaGopatopHslii onbIT 2. [IpuroroBienue pacTBOpa MeTHOTO KyIopoca.
JIaGopatopHslii onbIT 3. Pa3nienenue cmecH mecka v MOBapeHHOH coyi (PHIIBTPOBAHHUEM.
JIaGopatopHslii onbIT 4. HarpeBanue Ha 31€KTPOIUIUTKE.



JIaboparopHslii onbIT 5. CTpOCHHE TIIAMEHH CBEYH.
JIaboparopHsrii onbiT 6. Kpucrammusaius KamuiiHON CENUTPHIL.

BemecTBa Bokpyr Hac. Bo3ayx. Atmocdepa 3emnn. Xumudeckuid coctaB Bo3ayxa. CBoicCTBa
BO3ayxa. Bnaxxnocts. Kucnopon — camblii akTUBHBIM KOMIIOHEHT BO3ayXa. I opeHue BelecTs B
kuciaoposae. OKUCIEHHE KHUCIOPOJOM OpPraHMYECKUX BEIECTB — MCTOYHUK DSHEPIUU IKHUBBIX
opranusmoB. Pasnenenue Bo3nyxa Ha a3oT U kuciopon. I[lpumenenue kucinopona. Cocras
Bo3ayxa japeBHei 3emun. llosBienuwe kuciopoma B atmocdepe 3emumn. KadectBo Bozmyxa.
Toxcuunsie BemecTBa B Bo3ayxe. O30H.
Bona — camoe pacnpocTpaHeHHOe Ha 3eMJle CIIOKHOE BelecTBO. KpyroBopoT Bojbl Ha 3emie.
ArperatHbie coctosiHus Boabl. [IpecHas Boama. [[uctmimpoBanHas Boxa. Bojga — ocCHOBHOM
KOMIIOHEHT BC€X JKMBBIX OpraHusMoB. Bojga B opranusme denoBeka. Ponb Boasl B
MIPOMBIIIJIEHHOCTH M CEIbCKOM Xo3siiicTBe. CTpoeHue MojeKyiabl BoAbl. Mojekyna BOJbl Kak
nunoib. BomopoaHast B3k M €€ BIMSHUE Ha (PU3MYECKUE CBOMCTBA BOABl. Boja — BakHeWUui
PacTBOPHUTEND.
VYrinekucsslii ra3: cOCTaB U CTPOEHUE MOJIEKYJIbl. ArperaTHble COCTOSIHUA U (PU3MUYECKue CBOMCTBA
YTJIEKUCIIOro Tra3a. PacTBOPUMOCTh YrieKHCIIOro rasa B BojA€. YToJIbHas KUCIOTa. XUMHUYECKas
AKTUBHOCTh YIJVIEKHUCIIOTO ra3a. PoJyib yriekucioro rasa B NOpUPOJE. YTIIEKUCIBIA Ta3 —
«MapHUKOBBIN ra3y. Poct copepikanust yriekucioro rasa B armocdepe. Ilporneccsl, npusoasime
K BBIJICJICHUIO YIJIEKUCIOro raza B atmocdepy. KauecTBeHHas peakiusi Ha YrjeKUCIbIH Tas3.
[ToBapeHHass cosmbp — xnopujx Hartpusa. DPHU3NMYECKHE CBOWCTBA IOBAPEHHOM COJIM. 3HA4YEHUE
MOBAapEHHOM COJM 7 SKUBBIX OpraHu3moB. HaxoxaeHue mMmoBapeHHON COJMu B MPUPOJE.
[Ipumenenne moBapeHHo# conu. KamenHas conb (ramut), ee noObrya. IloBapennas conb B
MOPCKOH BOJIe M COJISTHBIX 03epax. CamocamouHas coib. Kimaccudukanusi moBapeHHON COH TIO
CTENEHU YUCTOTHI U 0 CTENIEHU N3MEIbYeHHOCTU. MoAupoBaHHas MUILEBAst COJIb.
I'moko3a — camblii M3BECTHBIA MNPEACTaBUTENb YrieBoaoB. Dopmyna TIIOKO3bl. PU3MUYECKUe
CBOWCTBA IIFOKO3bl. PacCTBOPUMOCTH IJIIOKO3bI B BOJE. [IpuMeHeHue riatoKo3el B KOHIUTEPCKOU
MIPOMBIIIJIEHHOCTH. [ '71I0K03a — OCHOBHOI MCTOYHUK 3HEPTUHU KUBBIX OPraHU3MOB. A’poOHOE U
aHa’poOHOE OKHCIIEHUE TIIIOKO3bl. [ JIMKOreH M KpaxMmal KaK HMCTOYHUKH TJIFOKO3bI B JKHBBIX
opraHusmax. bpokeHue u ero npuMeHeHue AJis MOTYyYeHUs MUIIEBBIX MPOIYKTOB.
Munepansl. ['opHbie opoapl. XUMUYECKUH COCTaB MHHEPAJIOB: KBAaplLa, KaJIbLUTA, MarHEeTUTa
(MarHuTHOTO  >KeJle3HsKa), poAoHUTa. [OpHBIE TOPOJBI: MarMaTU4ecKHe, OCaJI0YHBIE,
Metamoppuueckue. ['uHa, nmecok, U3BECTHIK, MpaMOp: COCTaB, CBOMCTBA, MpUMeHeHue. V3BecTh
HeramieHasi ¥ raiieHasi: IoJlyueHUe U InpuMeHeHue. M3BecTkoBast BoJa M U3BECTKOBOE MOJOKO.
[Ipupoanslii ra3, ero cocraB. MeTaH: cocTaB MOJIEKYJIbl, CBOMCTBA U puMeHeHue. HedTh: cocras,
cBoiicTBa, mpumMeHeHue. [locrnencTBusi pasznutus HEPTH Ha BOJHBIX IMOBEPXHOCTAX MOpEH u
okeaHoB. [lepepaboTka HedTu: meperoHka u KpekuHr. [IpoaykTel mepepaboTku HepTU U UX
npuMeHeHne. HedTb, NpupoaHBIi M claHLEBbIM ra3, Oypblii M KaMeHHbIH yroib, Topd: HX
oOpa3oBaHue U 3ajeraHue B 3eMHON kope. AHTpauuT. KokcoBanue yris. ITpoaykTsl KOKCOBaHUS
(KOKC, KaMEHHOYTOJIbHAsi CMOJIa U CBETHJIbHBIN (KOKCOBBIH) ra3) U ux npuMmenenue. [Ipumenenue
Topda.

JdemoncTpanuu
JlemoHcTpalmoHHbIi onbIT «Kuciaopon uz tabnerok». KauecTBeHHas peakiysi Ha YrJIEKHCIBIN
ra3. Kpucramimueckast pemierka xjopuaa HaTpus. OOpasibl INIIOKO3bI, Caxapo3bl, Kpaxmasa.
Komnekust «MuHnepansl U ropHble noponsl». Komnexnus «Pa3garodnsie oOpasibl MOJIE3HBIX
uckonaemMelx ¥ MeramioB». Komneknus «Ksapu B mpupone». IIpurortoBieHue H3BECTKOBOU



Boabl. Komnekiuss «Hedts u mponykrel ee mepepabotkm». Kommekumss «KameHHBIH yroib
U TIPOJIyKTHI ero nepepadorkmy». Komnekius «Topd u mpoayKTsl ero nepepaboTKmy.

3nakoMcTBO ¢ Marepuanamu. Meramiel. IlpencraButenn MeramioB — KeNe30, Melb,
AIIOMUHUH, UHK, OJIOBO, CBHHEL, cepedpo, 30J0TO, IIATHHA, pTyTh. OKHCICHHE KUCIOPOIOM
Bo3nyxa. CpoiictBa metayioB. [lnactuunocts. Tsryuects. CriaBbl (AypaiatoMuH, YyT'yH, CTailb,
naTyHb U OpOH3a): cocTaB, CBOMCTBA, NpuMeHeHue. [IpomblneHHas 1o0blYa METAIIOB U3 Py
MOJTy4eHNE IMHKA U3 IIMHKOBO OOMaHKHM M YyryHa M3 )KeJe3HOW pyabl. MeTabl, HaX0AsIuecs
B IIPUPOJIE B CAMOPOJHOM BHUJIE: 30JI0TO U IIaTuHA. [IpuMeHeHne meTaios.
Crexna xak amopdHusie Tenma. KBapieBoe M CHIIMKaTHOE CTEKJIO: COCTaB, TMOJydeHHE, CBOWCTBA.
[TonyueHue BBICOKOXYI0KECTBEHHBIX M3AEIUN PYUHBIM BbIIyBaHUEM M3 cTekia. OKpacka CTeKOJ
noHamMu MeTayuioB. CManbThl — TJIylIeHble (Hempo3pauHble) crekia. JKU3Hb M J1eATeNbHOCTh
M. B. JlomoHocoBa. [IpuMeHEeHUE CTEKOII.
Kepamuxka (dapdop u ¢asuc): cnocod nosyuenusi, cBoiictsa. I'nasyps. [lpuMenenue kepamMuxu.
[Tomumepsl. OOpa3zoBaHKMe TOJUMEPOB W3 MOHOMEpPOB. Makpomosekyna. Buasl moauMepos:
IJIACTUKKM (TIOJUATUJIEH, TOJUIPONWIEH, IMOJUKapOOHATHI, Te(JIOH, MOJUAITUIIEHTepedTaar),
3IIacTOMEPHI (KaydyKd, pe3nuHa), MoJIMMepHbIe BOJIOKHA. OCOOEHHOCTH MOJIy4EHUSs MOJIUMEPOB, UX
npuMeHeHne. CHHTETHYECKUE U TIPUPOTHBIC TTOJTUMEPHI.
JdemMoHcTpauuu
Komnexnns «AmoMuHMi M ero cruiaBsl». Komneknus «Kene3o m ero cruiaBel». Kosmeknus
«Pa3marounbie 00paslbl MOJIE3HBIX HCKOMaeMbIX M MeTasioB». Kosutekuust «UyryH u craiby.
Komnexkuust «Ctexkno wu wu3genuss w3 crekiay. Kommekumst obpasmnoB  dapdopa, dasHca,
oboxokxeHHOW TiuHBL Komneknwmst «Ilmactmaccs». Komneknus «Kaydyk W TpPOAYKTHI €ro
nepepadoTkm». Komnekius «BomokHay.
Tunbl pacyeTHbIX 32124
1. BbluncneHnne OTHOCUTEIBHOW MOJIEKYJISIPHOM MacChl BEIIECTB.
2. CocraBnenue (popmysbl BeIeCTBA 10 aTOMHBIM MTPOLIEHTAM M COOTHOIIEHUIO MacC 3JIEMEHTOB.
3. BplunciieHne aTOMHOW M MacCOBOHM JIOJIM 3JIEMEHTa 10 XUMHYECKOW (GopMylie Ha MpuMepe
BO/IBL
4. BrlunciieHne MaccoBOH J10JIM PACTBOPEHHOI'O BEIIECTBA B PaCTBOPE.
TeMbl NpakTHYECKUX PadoT
[IpakTuueckas pabota 1. [Ipocreiimne xumMuueckrue onepanuu.
[TpakTuueckas padota 2. [IpaBuia paboTel co ciupToBKOM. HarpeBanue >xuIKOCTEH.

IIpakTHyeckoe NnpuMeHeHHE OCHOB XMMHH, peaju3yeMoe ¢ MNOMOIIbI0 KBAHTOPUYMA.
3anumamenvHhole onvimaol

Onwvim 1. [Ipucomosnenue u36ecmkosoil 800bl.

Onwvim 2. 'openue maznus.

Onwvim 3. Okucnenue meou.

Onvim 4. Pacmeopsiem memaJiivl @ KUCIOMAX.

Onwim 5. Ilonyuaem Kuciopoo.

Onvim 6. Ynueepcanvhwviili UHOUKAMOp.

Onwvim 7. H3yuaem easupogky.

Onvim 8. Conenas eazuposka.

Onwvim 9. «Po3060e Monokoy.

Onwvim 10. «Po30680e MON0KO» OnsAmb CMAHOBUMCS NPO3PAYHBIM.

Onwvim 11. H3secmxosas 6o0a mymHeem.



Onvim 12. H3secmkosas 6oda cHayana mymueem, a NOMoM CMAHOBUMCS NPO3PAYHOII.
Onwvim 13. Mymw nosensemcs cnosa u He ucuesaem.
Onwvim 14. Onamyo evinadoaem mei.

Onvim 15. 'omogum HacvlujeHuvlli pacmeop.

Onwvim 16. Buipawueaem Kpucmaiivl nO8APEHHOU COJIU.
Onvim 17. «3010moui 002#4cOb ».

Onvim 18. Heceopaemas numo.

Onwvim 19. Kpucmannet 6 npooupxe.

Onwvim 20. Bulpawusaem Kpucmaiivl ceiumpol.

Onvim 21. I'oprouas nume.

Onvim 22. Humb copum manunogvim niameHem.

Onvim 23. Humo copum 3enenvim niameHem.

Onvim 24. Cenumpsanas bymaea.

Onvim 25. CopesnosaHue nHumel.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEJIMETA.

7 kaacc (34 gaca)

Ne Haszpanue Konnue Coaep:xxanne Oprannzanus 00Cy:K1eHus
pa3nenaa CTBO YYaIuMuCS HeHHOCTHBIX
4acoB aCMeKTOB M3y4aeMBbIX
SIBJICHMH, OpraHu3anmns
paGoThI ¢ COUMAIBLHO
3HAYMMOii HH(popmanueii)
1. Beenenne 1 IIpupona. @usznueckue Tena. SABnenus | OnpenencHue 3HaYUMOCTHU
IpUupoOabI. EcrecTtBo3nanune. EcTecTBeHHBIE | €CTECTBEHHBIX HayK B JKHU3HHU
Hayku. IIpenmer usydenus xumuu. MecTto | denoBeka.
XUMHM  CPEeAM  €CTeCTBEHHBIX  Hayk. | Onpenenenue HEHHOCTH
OOBEKTHl XKWBOW W HEXHBOH TPHUPOIBI. | HAYYHOTO MOHUMAHHS KapTHHEI
YPpOBHU OpraHM3aluy HEXHBOW M KUBOH | Mupa B (hopMmupoBaHUH
MaTEepHUH. JIMYHOCTH YETOBEKA.
OO6cyxaenune 3HAYUMOCTH
BJIaICHUS YEJI0OBEKOM
Hay4YHbIMHW METOAaMU IMO3HAHHUA
B mpormecce (GopMupOBaHHS
IIpeCTaBICHUI 0 MHpE.
OmpeneneHne 3HAYUMOCTH U
LIEHHOCTU JiedTeNied HayKu, UX
CTpeMJIeHHEe  OOBSICHUTH  C
Hay4HOU TOYKHA 3pEHUs
CTPOEHHE BEIIECTRA.
2. Ot aroma 0 14 ATOM — HavWMeHbIas dacThila BemiecTBa. | @opMUpoOBaHWE  [IEHHOCTHOTO
BelllecTBa HemsmMeHHOCTP aTOMOB B XHMHYECKHX | IIPEACTABICHHUS O CTPOCHHH
[pEBpaleHUsAX. XUMHUYECKMH d3JIEMEHT. | BellecTB B (DOPMUPOBAHUU
CHMBOJIBI aTOMOB XMMUYECKHX 3JIEMEHTOB. | MUPOBO33PEHUSI YETIOBEKA.
SAnepnas peakuusi. ITpoucxoxnenue | O6cyxaeHne JeSITENbHOCTU
anemeHToB. [Ipocteie BemecTBa. ClOXKHBIE | YUEHBIX € MO3ULIMU 3TUYHOCTH
BEIIECTBA  (XMMHUYECKHE  COCOUHEHMs). | HOBBIX IIOJNyYEHHBIX Hay4HBIX
Xumudeckas dopmyrna. UNCIOBON HHIEKC. | 3HAHHIM.
OtkpsiTHE XUMUYECKUX aneMeHToB. | OnpeneneHne IEHHOCTH UL
ATOMBI YCTOMUYMBBIE W HEYCTOHYMBBIC. | UEOBEKA [TIOHUMAHMS CTPOCHHUS
Kpyrosopotst aTOMOB XMMUYECKUX | BEIECTBa, HCIOJIb30BaHUS
3JIEMEHTOB B NPHUPOAE (KUCIOpOa, a30Ta U | HAYUHBIX 3HAHUH B
yraepona). @oTocHHTE3 KaK OIMH U3 MyTel | TOBCEIHEBHOM JKU3HU
KpyroBopora yriepona. Pacnpenenenue | uenoBeka.
aTOMOB XMMHMYECKHX 3JIEMEHTOB B KocMmoce | Omnpeznenenue LIEHHOCTHOT'O
(Bcenennot, Haleu lanakTtuke, | comepkaHuss B MPAKTHUYECKOU
ConueuHoit cucreme) 1 Ha 3emute. Bomopon | mestensHOCTH YeJIOBEeKa,
W Tenuil — camble pPacHpoCTpaHEHHbIC | HAIIPABICHHOIO Ha
aneMeHTsl BO Bcenennoit. Kucmopom — | mpeoOpasoBanue OPUPOIBL,
caMblil pacrpocTpaHeHHbIH AJIEMEHT OPUPOAHBIX  OOBEKTOB  AJIS

Ha 3emie. Hambomee pacmpocTpaHeHHbBIE
9JEMEHTHl B Pa3HBIX YacTAX 3EMIIH.
XuMHyeckue 2JIEMEHTHI B SKMBBIX
OpraHW3Max: DJIEMEeHTHI JXU3HU, MaKpo- U
MHUKpO3JIEMEHTHI. bromorniecku

aKTHUBHBIE BEIECTBA. VcToiunBbie
(crabunbHbIE) u HEYCTONYMBBIC
(paaMOaKTUBHBIC) XMMHUYECKHE 3JIEMEHTHI.
PagnoakTuBHBIN pacman.
Pagunoakrusnocts. M3otomnel. I[Ipumenenue
HEYCTOWYUBBIX (PaJMOAKTHBHBIX) aTOMOB.
Hennass peakuusa. ATOMHas 3SHEprus.
Kuszup u gearenpHOCcTh A. A. bekkepensi.

KOM(OPTHOH >KM3HH YeTIOBEKA.
Omnpenenenne 3HAYUMOCTH U
LEHHOCTH JeATeNell HayKH, HX
CTpeMJIeHHE  OOBACHUTH  C
Hay4YHOU TOYKH 3peHus
CTPOEHHE BEIIECTB.




DneMeHTapHbIe YaCTHIIBI (IpOTOHHI,
HEHUTPOHBI M JJICKTPOHBI), MX OCHOBHBIC
XapaKTEepUCTUKU — Macca U 3apsan. Sapo
aTomMa. MaccoBoe uuciao. B3aumocBs3b
MAacCOBOTO YHCJIAa C YKCIOM IPOTOHOB U
HEUTPOHOB. ATOMHAasi EIUHHUIIA MAcCCHL.

ITopsinkoBsIii HOMEpP DJIEMEHTA.
OnekTpoHHas oOonouka atoMma. JKu3Hb U
JESITeIbHOCTh 3. Pesepdopra.

XUMHUYECKAN BJIEMEHT KaK COBOKYIHOCTH
aTOMOB, HMEIOIINX OJUHAKOBBIA 3apsi
snpa. CpaBHUTENBHBIM COCTaB M30TOIOB
BOJIOpOa U yrieposa. Crnioco0bl
o0o3HaueHus u30TonoB. VicTopus co3manus
[leproanyeckoil  CUCTEMBI XUMHYECKUX
DJIEMEHTOB. ITeproauyHOCTS.
Ilepuonnueckuii 3axkon /I. 1. Menneneena.
Ilepuomuueckas  cucrema. JKusHp u
JIeATeIbHOCTD . Y. Menneneena.
ITepuonnueckas cucreMa
. 1. MenpeneeBa. [[NMHHBIA U KOPOTKUI
BapuaHTbl  Ilepronnueckoit CHCTEMBI
. 1. Menpeneesa. Ilepuoasl: KOpoTKue U
JUTMHHBIE. ['pynmbl, TaBHbIE W TOOOYHbBIE
noarpynmel. MHbOpMaIus 0 XHUMHYECKOM

JJIEMEHTE, cozeprKarmascs B
ITepuognueckoit cucreMe
J. Y. MenneneeBa. )Kuzap u AeITEIbHOCTD
H. bopa.

Mosznekyna. [ToHsATHE O XUMHUYECKOU CBS3H.
BemiectBa MOJIEKYJISIPHOT O u
HEMOJIEKYISIPHOT O CTpOEHHS, 170'¢

xapakrepuctuka. CTpoeHHE  MOJEKYII
Mogenn MOJNEKyI: INIApOCTEP)KHEBBIE U
MacmTaOHble.  MonekyasipHass ~— Macca.
[Ipumepst BEILIECTB MOJIEKYJIIPHOTIO
CTPOCHHMSL: IIEPEKUCh BOZIOPOAA,
MOJIEKYJISIDHBIA  BOZIOPOA, MOJEKYJISPHBII
KHUCIIOPOH, O30H, MOJEKYJSIPHBIM a30T,
MOJICKYJAPHBIII ~ KMOA, BOIa, AaMMMAK,
YIJIEKUCIBIA  ra3, (QyuiepeH, MeTaH,
STWJIEH, CHUpT  (3TUJIOBBIA  CIHPT),
[JIALIEPUH, VKCYC (YKCyCHas KHCIOTa),
TJIFOKO3a, caxap (caxapos3a). ArperaTHbIe
COCTOSIHHMSI BeIlecTBa (TBEpAOE, KHIKOE,
razoobpazHoe) ©W WX XapaKTEePHUCTHKA.
CrpoeHue BOOBI B TBEPAOM, >KUAKOM U

razoo0pazHoOM COCTOSIHHU.
Kpucrammaeckne n amop(dHbIe BeliecTsa.
dusnueckue MTPOIIECCHI: IUIaBJIEHHE,
KpHUCTAITH3AIHS, ncrapeHue,
KOHJeHcaIusl, cyOnmumanus (BO3TOHKA).
dusnyeckne CBOMCTBa BellecTBa

(Temmeparypa IUTaBJIEHUS W TeMIepaTypa
kurieans). Kpucramiel. Kpucramnnyeckas
peuierka. Nonsr. Kpucrammmueckas
pemietka noBapeHHOW conmu.  DPopMmbl
KPUCTAJIOB  Pa3IMYHBIX BewmecTB (KYO,
OKTa31p, JOAEKAd P, pomMb6031p,




CTONOYAThIE U TUTACTUHYATHIC KPHUCTAJLIBI).
Cpoctku. Hpy3blL. JenapuTsl.
Knaccudukanust BemectB Mo cOCTaBy.
WunuBuayanbHbie (YUCThIC) BEIIECTBA U
cmecu. IIpocteie BemiectBa. CroxKHBIE
BEIIECTBA  (XUMHUYECKHE  COCTUHEHUS).
Meramiel M HEMETaJUIbl, HX CBOMCTBA.

Heopranunueckue u OpPTaHUYECKHE
BEILECTBA. OcHOBHEIE KJIACCBI
HeOpFaHI/I‘ICCKI/IX BCHIICCTB: OKCHBbI,

KUCIIOTH  (CoNstHasi, CepHas, a30THasi,
yronbHas, (ocdopHas), COIMU, OCHOBAHUSL
[Mlenoun. ®duzmyeckue MW XUMHYECKUE
saBJeHUsA. XUMHUYECKasd peakiusa. PeareHTol
U TPOAYKTH peakinuu. 3aKOH COXPAHEHUS
Macchl. YpaBHEHHE XUMUYECKOW pEAKIUU.
Koadpduimentel. [IpusHaku XAMUYECKUX
peakumii: M3MEHEHUEe I[BE€Ta, 00pa3oBaHUE
ocazika, BBIJCICHUE Ta3a, BBIJICIICHUE WU
TIOTJIONICHU e TEIIA,

BO3HHKHOBCHHE CBETA.

HemoncTpannu

ITepuonnueckas cucremMa
. . MenneneeBa. O6pasIiibl Be-

IIECTB MOJIEKYJISIPHOTO u

HEMOJIEKYJISIPHOTO CTpoeHus. Mojienu
HEKOTOPBIX TPOCTBIX MOJEKyn (Boja,
YIJIEKUCIBIN Ta3, KUCIIO-

pon, Bomopom). IlmaBmenue  Bocka
(mapaduna) xkak mpumep hu-

3WYECKOro siBieHUsA. KureHwme BOAbI Kak
npuMep GU3HIECKOTO

aprenus.  Kpucrammdeckas — perieTrka
XJopuaa HATPHSL. OO6pa3siel
WHIUBUAYAIbHBIX ~ BEIIeCTB  (METalIbl,
HEMETaJUTbI, CIIOKHBIC BEIIECTBA) U CMECei
(pacTBOpEI, TpaHHUT). 3HAKOMCTBO C
o0Opa3mamMu  OKCHJIOB,  KHCJIOT, COJIeH,

OCHOBaHM. I'openue BOCKOBOM
(mapadwHOBOI) CcBeuM  Kak  IPHUMEP
XUMHAYECKOTrO SIBJICHUSL. [osiBnenue

OoKpacku (eHondTanenHa B TPUCYTCTBUU
menoun  (M3BECTKOBOM  BOABI)  Kak
XUMHUYECKOE SIBJICHHUE. [TomyTHEHUHE
HW3BECTKOBOM  BOABI  NpU  JCUCTBUU
YIJIEKUCIIOrO  ra3a  KaKk  XMMHYECKOe
sBlieHHe. Peakuuum, aeMoOHCTpUpYIOLIUe
MIPU3HAKU XUMUYECKHX peakuuii:
B3aMMOJCHCTBHE IEpMaHraHaTa  Kajius
c cynbUTOM HATpUs B KHCIOH Cpeae,
B3aMMOJCUCTBHE  XJOpHAAa HATpUs C
HUTpaTOM  cepebpa,  B3aUMOAEHCTBHE
KapOoOHaTa HATPHUsl C COJSIHOM KHCIIOTOH,
B3aMMOJICHCTBHE XJIOpHAA aMMOHHS C
THJIPOKCHIOM HATPHsl, TOPEHHUE MarHHMsL

JKcnepuMeH
TaJIbHaA
pabdoTa c
BellleCTBAMHU

PactBopenmne. PactBopurens.  PactBop.
PactBopumocts. HacbllieHHBIH  pacTBOpP.
MaccoBas JIOJISL (mpoueHTHas
KOHLIGHTPAaLMs) PAaCTBOPEHHOTO BEIECTBA.

OnpeneneHue LEHHOCTH IS
YeNoBeKa MOHUMAaHUSl CTPOCHUS
BEIIECTBa, HCIIONb30BaHUS
HayYHBIX 3HaHUU B




JlaboparopHas mocyna: MPOOUPKH,
XUMHAYECKUE CTaKaH#bl, KOJTOBI
(JIOCKOIOHHBIE ¢ MIAPOBHUAHBIM U
KOHHYECKUM TYJI0BOM), BOPOHKH,
[MUIAHAPBI, MEH3YPKH, MUIETKH, IIMNATENH,
JIOYKKH, CTYIIKH c MECTHKAMH,
BBIMAPHUTENbHEIE Yallku. OUILTpPOBAHHE.
OUIBTPEHIL. Nzroropnenue ¢dubTpa.
Marepuansl s QUIBTPOB. 3HAUYEHHE
(UIBTPOBAaHUS B IOBCETHEBHOM KHM3HH.
Crioco0b1

Harpesanue. HarpeBaHusl.

KasbiiuHarimst. O6opynoBaHue JUTST
HarpeBaHus: ra30BbIC MEYH, ICKTPHUCCKUE
Ie4n, BJICKTPOIUINTKH, Ta30BbBIC TOPCIKU U
cnupToBKU. Beimapusanue. JlabopatopHoe
000py/I0BaHKE ISl BBIMAPUBAHUS: ra30Bas
TOopeCiiKa, J3JICKTPOIUJIMTKA, BBIIIAPUTCIIbHAA
dbapdopoBas  yaiika, BoJsSHAsS  OaHs.
Juctummsmms (meperonka).
Huctunnsaropsl. JuctuimpoBaHHas Boja.
Kpucramnuzamms. OcoOeHHOCTH — pocra

KpHUCTaJLJIOB.

TTOBCETHEBHON YKU3HU
YenoBeKa.

Onpenenenue LIEHHOCTHOT'O
COJICpXKaHUSI B TPAKTUYCCKOH
JIeSITeTbHOCTH YeJI0BeKa,
HaIPaBJICHHOTO Ha
npeobpa3oBaHue TIPUPOIBL,

NPUPOAHBIX ~ OOBEKTOB IS
KOM(OPTHOM KM3HU YeNOBEKa.
OO6cyxeHue Ha3HAYCHUH
HaOJIOEHN 3a TIPHPOAOH Kak
croco0a Mo3HaHusl.

OO6cyxeHue BO3MOKHOCTH
COBPEMEHHBIX HayJIHBIX
CII0OCO0O0B ITO3HAHMS B
(hopMHUpOBaHUH TOYHBIX,

ACTUHHBIX 3HAaHMH W  HUX
[IEHHOCTb JIJII  COBPEMEHHOTO
YyeJI0BeKa.

BemectBa
BOKPYT Hac

Bozmyx. Atmocdepa 3emmn. XuMudeckuit
coctaB Bo3ayxa. CBoiicTBa  BO3myXa.
BrnaxHocTs. Kucnopon — caMblIii
AKTUBHBIA KOMIIOHEHT BO3Ayxa. [ opeHue
BemectB B kuciopone.  OxucieHue
KHCIIOPOJIOM ~ OpTraHWYECKUX BEIIeCTB —
WCTOYHUK DJHEPTHH KUBBIX OPTaHU3MOB.
Paznenenvie Bo3gyxa Ha a30T M KHUCIOPO..
[Ipumenenue kucmopoma. CocraB BO3IyXa
npepHer 3emutn. IlosiBieHWe KUCiIOpona B
atmocepe 3emum. KadectBo Bozmyxa.
Tokcuunbie BemecTBa B Bo3ayxe. O30H.
Boma — camoe pacmpocTtpaHeHHOe Ha
3emiie CIOXHOE BelecTBO. Kpyroropot
BOAbl Ha 3emie. ArperaTHblE COCTOSIHHS
Boabl. IlpecHas Boma. JuctuimnupoBaHHas
Boja. Boa — OCHOBHOI KOMIIOHEHT BCEX
JKUBBIX OpraHu3MoB. Boma B opraHuszme
yenoBeka. Pollb BOIBI B MTPOMBIIIUIEHHOCTH
U cenbckoM  xo3saictBe.  CTpoeHue
MOJIEKYIIBI BOABL. MomeKkyiaa BOIBI Kak
munonb. BomopomHas CBs3b W ee BIUSHUE
Ha (u3mueckue cpoicTBa Boabl. Boma —
BAKHEMIIMI pacTBOPHUTENb. Y INIEKUCIBIN
ra3: CoOCTaB M CTPOEGHHE MOJIEKYJIBI.
ATperaTHble COCTOSIHUSL M (HU3HUYECKUe
CBOMCTBA YTIIEKHCIIOrO rasa.
PactBopuMocTh yriekucnoro raza B BOJE.

YroabpHasg KHCJIOTA. XumMuueckas

OO6cyxaeHne I{EHHOCTHOI'O
COJICp)KaHUsl HAYYHOW XHMHUH C
TIO3UITUU paccMOTpeHHS
TIPUPOJIBI Kak CIIOXKHOTO
MEXaHHU3Ma.

OmnpeneneHne  IMEHHOCTH |
3HAYMMOCTH OCHOBHBIX 3aKOHOB
XMMHH B )KU3HU YEJIOBEKA, B €T0O
MOBCETHEBHOM JIESTEIBHOCTH.
OmpeneneHne 3HAYAMOCTH |
[EHHOCTH JesTellell HayKH, HX
CTpeMJIeHHEe  OOBSCHUTH  C

Hay4HOU TOYKH 3peHus
CTPOEHHE BEIIECTB.
Ob6cyxnenue JeSITENbHOCTH

YYEHBIX C TMO3UIUH STUYHOCTH
HOBBIX TIONYYEHHBIX HAayYHBIX
3HAHUM.

Onpenenenue LIECHHOCTHOT'O
COIEpP)KaHUSI B MNPAKTUYECKOMH
JEATEIHOCTH YeJIoBeKa,
HalpaBJICHHOTO Ha
npeobpa3zoBaHue MIPUPOABI,

OPUPOAHBIX ~ OOBEKTOB  AJIS
KOM(OPTHOH JKU3HU YeNIOBEKA.




aKTUBHOCTh  yIJIeKHcIoro rasa. Pomb
YTIIEKUCIIOTO Ta3a B HpUPOAE. Y IIIEKHUCIIbII
raz — «HapHUKOBBIN ras». Poct
COJlepXaHUsl  yIJIEeKuciaoro  rasa B
atmocepe. Ilpouecchl, mnpuBomsAmIME K
BBIJICIIEHUIO YTIIEKUCIIOTOo rasa B
atmochepy. KadecTBeHHass peakius Ha
yraekucneli  ra3. IloBapeHHas conb —
xjopull Hatpus. Puznueckue CBOMCTBa
MOBapeHHON coyy. 3Ha4YeHHEe MOBapEHHOM
conu JUIS YKUBBIX OpPTraHHU3MOB.
Haxoxnenue moBapeHHOI COJM B IPUPOJIE.
[Ipumenenue noBapeHHoi conu. KameHnHas
cojib (ranur), ee qo0bIva. [loBapeHHas coib
B MOpPCKOM BOJE M CONAHBIX 03€pax.
Camocanounas  comb.  Knaccudukanms
MIOBAPEHHON COJM IO CTENEeHW YHCTOTHI U
o CTETeH! M3MEIbUYE€HHOCTH.
HNonuposanHas nuieBas conb. 1roko3a —

CaMBbIit WU3BECTHBIN MIPEICTABUTEND
YIJIEBOJIOB. ®dopmyna TJTFOKO3HEL.
dusnuyeckue CBOICTBa TJIFOKO3EI.

PactBOpuMOCTh ~ TJIOKO3BI B BOJIE.
IlpumeHeHue TIIOKO3bI B KOHJAUTEPCKOU
MPOMBINUIEHHOCTU. [ J110K03a — OCHOBHOM
WCTOYHUK DSHEPTHH KUBBIX OPTaHU3MOB.
AdpoOHOe ¥ aHa’pOOHOE  OKHCIICHHE
[JIIOKO3BI. | JIMKOTeH W Kpaxmaid Kak
HACTOYHHUKH TITFOKO3BI B JKUBBIX
opranm3max. bpojkeHue u ero nmpruMeHeHue
JUIS  TIOTYYeHUS THUINEBBIX IPOIYKTOB.
Munepaibl. ['opHble TOpoabl. XUMHUYECKUI
COCTaB MUHEpANOB: KBapIa, KaJbIIHTa,
MarHeTuta  (MarHUTHOTO  JKEJIE3HSIKA),

ponoHuTAa. T'opHbie MOPOJBIL:
MarmMaTH4YecKue, 0Ca/IouHbIE,
MeTaMmopuIecKue. I'muHa, TIECOK,

W3BECTHSAK, MpaMop: COCTaB, CBOWCTBA,
ImpuMeHeHue. V3BecTb  HeramieHas o
rameHas: IOJydeHHEe M IPUMCHEHHE.
W3BecTkOBast Boa M M3BECTKOBOE MOJIOKO.
IIpuponnsiii ra3, ero cocraB. MeraH:
COCTaB MOJIEKYIbI, CBOMCTBa U
npumenenne. Hedts: cocrtaB, CBOMCTBa,
npumenenue.  llocmencTBust — pasnuTus
He(TH Ha BOAHBIX MOBEPXHOCTAX MOpEH U
okeaHoB. [lepepaboTka HedTH: meperoHka
u kpekuHr. [Ipoxykrel nepepaborku HedTH
u ux npumeHenue. Hedts, mpuponHsiii u
CIIAHILIEBBIN ra3, Oyphlii 1 KaMEHHBIH Yroib,
Topd: MX oOpa3oBaHHME M 3ajJeraHue B




3eMHONM Kope. AdxTpanut. KokcoBanue
yria.  [lpomykTtel  KokcoBaHus — (KOKC,
KaMEHHOYTOJIbHAsi CMOJIa W CBETUJIBHBIN
(KOKCOBBII) Ta3) W MX NPUMCHEHHUE.
[Mpumenenue Topda.

3HAKOMCTBO
c
MaTepuajam
u

Meramnbsl.  IlpencraBurenu MeTaIoB —
JKeNIe30, Medb, aJIOMHHMM, IIUHK, OJIOBO,
CBHUHEI, cepedpo, 30J0TO, TUIATHHA, PTYTh.
Oxkucnenue KHUCJI0pPOJIOM BO3yXa.
CBoiicTBa  METaJJIOB. [TnmacTU4HOCTB.
Tsarydects. CnnaBsl (IypalOMUH, YYTYH,
CTajb, TaTyHb U OpPOH3a): COCTaB, CBOMCTBA,
npuMmeHenne. llpombienHas  1o0bIYa
METAJUIOB U3 DPYJA: TONydeHHE IIMHKa W3
[IUHKOBOW OOMAaHKH W YyryHa M3 JKeJIC3HOM
pyabl. Metasuibl, HaXOJAIIMECS B MPUPOJIE
B CaMOpPOJHOM BHJE: 30JI0TO W IIJIaTHHA.
[Ipumenenune wmeramioB. Crekia  Kak
amopdHbie Tena. KeapieBoe u cuimkaTHoe
CTEKJIO: COCTaB, TOJy4YeHHE, CBOWCTBA.
HOHY‘-ICHI/IC BBICOKOXYI0KECTBCHHBIX
W3AEIUI PYYHBIM BBIIyBAaHUEM M3 CTEKJIA.
Oxpacka CTEKOJ HOHAMH  METaJUIOB.
CManbThl — TOyIIEHBIE (HEMPO3PadHBIC)
crekna. JKusHp u JnesrensHocTs M. B.
JlomoHOCOBa. IIpumenenue CTEKOII.
Kepamuka (dapdop wm dasmc): cmocod
MOJTy4YEHHUS, CBOMCTBA. I'nazyps.
Ilpumenenne  kepamuku.  Ilonmumepsl.
OO0pa3oBanue TMOIUMEPOB W3 MOHOMEpOB.
Makpomorekyna. Buast  monumepos:
IJIACTHKH  (TTONMATHIICH, TIOJUIIPOITHIIEH,
TTOJTMKapOOHATHI, TedIIoH,
o3 THIIeHTep e TaIaT), 371aCTOMEPHI
(xayuyku, pe3wHa), MOIMMEPHBIE BOJIOKHA.
OCOOEHHOCTH TIONYYEHUS IOIIMMEPOB, UX
MIpPUMEHEHHE. CuHTeTHYecKune "

[IPUPOAHBIC TIONUMEPBHI.

OO6cyxeHue Ha3HAYCHUH
HaOJIOEHUH 3a TIPHPOAOH Kak
croco0a Mo3HaHusl.

OO6cyxeHue BO3MOKHOCTH
COBPEMEHHBIX HayJIHBIX
crroco0oB MO3HAHHS B
(hopMHUpOBaHUH TOYHBIX,

HUCTHHHBIX 3HAHUN u ux
HEHHOCTh JUISS COBPEMEHHOT0
YeJoBeKa.

OmpeneneHne  [MEHHOCTH |
3HAYUMOCTH OCHOBHBIX 3aKOHOB
XHUMHUH B )KU3HHU YCIIOBCKA, B €0
HOBCCI[HGBHOﬁ JACATCIIBHOCTH.
Omnpenenenne LIEHHOCTHOT'O
colepKaHusl B IPAKTHUYECKOMN

JIESITeIbHOCTH YeJoBeKa,
HaIPaBJICHHOTO Ha
npeobpa3oBaHue TIPUPOIBI,

MPUPOTHBIX ~ OOBEKTOB IS
KOM(OPTHOH JKM3HH YeJIOBEKa.
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