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IHosicHuTeaLHAA 3aNIHUCKA

PabGouas mporpamma ydeOHOTO mnpenMera «Xumus» s oOydarommxcs ¢ 3[IP ompepenser, uto
oOyyaromuecs: ¢ 3aJepKKOW TCUXMYECKOT0 Pa3BUTHS MOJY4alOT O0pa3oBaHHE, COOTBETCTBYIOIIEE IO
UTOTOBBIM JIOCTHXKEHUSIM K MOMEHTY 3aBepIlEHHs OOYy4YeHHs], MJIAHUPYEMbIM pe3ylibTaTaM OCHOBHOI'O
o011ero o0pa3zoBaHust HOPMAaTHBHO Pa3BUBAIOIINXCA CBEPCTHUKOB, U B TE ke CPOKHU 00ydueHus (5-9 Kimaccher)
IIPU CO3J]aHUH YCIIOBUH, YUUTHIBAIOLINX UX 0cOObIe 00pa3oBaTeIbHbBIE MOTPEOHOCTH.

[IporpammMa 1o xumMuu pa3paboTaHa C LENbI0 OKAa3aHUS METOJUYECKOM MOMOIIM YYUTEI0 B CO3JIaHHU
pabodeii mporpamMmel 1o yueOHOMY TipeameTy. [IporpamMma mo Xumuu 1aét mpeICTaBICHHE O MeNsX, 00Ien
cTpaTerud OOy4YeHHs, BOCIMTAaHUS U DPAa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4YeOHOro IIpeaMera,
yCTAaHABIMBAET 00s53aTeNIbHOE MPEIMETHOE COACp)KaHUE, IMPEeIyCMaTPUBAET pACHpeesieHHEe €ro Io
KJIaCCaM U CTPYKTYPHUPOBAHHUE 110 pa3JiellaM i TEMaM IIPOTrpaMMBbl 110 XMMHH, OIIPEAEIIAET KOJTMYECTBEHHBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COAEPIKAHUSI, PEKOMEHAYEMYIO TIOCIIEI0BATENbHOCTh U3YUEHUSI XUMUN
C Yy4€TOM MEXIPEJAMETHBIX M BHYTPH NPEIMETHBIX CBA3EH, JIOTMKM y4eOHOro Ipolecca, BO3PaCTHBIX
0COOEHHOCTEN O00yyaroluxcsi, ONpeneisieT BO3MOXKHOCTU MpeAMeTa A pealu3aluud TpeOOoBaHUM K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM NpOrpaMMbl Ha YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, a TaK)Ke TPEOOBAHUH K pe3ylibTaTaM 00y4YeHHUsI XUMHUU Ha YPOBHE IIeJIeH N3y4eHHS peIMeTa
U OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEJIbHOM JESITENbHOCTH OOYYarollerocss MO OCBOCHHIO Yy4eOHOTro
COJIepKaHUs.

3HaHuE XUMUH CIIY>)KUT OCHOBOM JUIsl GOPMHUPOBAHUS MUPOBO33PEHUS 00YJaIOLIEerocs, ero npecTaBIeHUH
0 MaTepHaJIbHOM €IMHCTBE MHpa, BaXXHYI POJb UIPaAlOT (HOpMHUpYEMblE XUMHUEH MPENCTaBICHUS O
B3aMMOIIPEBPAIIECHUAX SHEPIMHU M 00 3BOJIIOLMHU BEILECTB B MPHUPOJE, O MYTSIX PEUIeHUs ITT0OaIbHBIX
po0JieM YCTOMUYMBOTO Pa3BUTHUS UEIOBEUECTBA — CHIPbEBOM, YHEPIeTUUECKOM, MUIIIEBON M AKOJIOTUYECKOU
0€30I1aCHOCTH, IPOOIIEM 3/IPABOOXPAHEHHMSL.

HN3yyenue xumuu:

CIOCOOCTBYET pean3aiui BO3MOXHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS KYJIBTYPhI JIMYHOCTH, €6
o0mieit 1 pyHKIIMOHAIBHOM TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH O00Yy4arolInWXCsl, HABBIKOB HMX
CaMOCTOSITENIbHOM  y4eOHOM JesTeNbHOCTH, OJKCHEPUMEHTANbHBIX U HCCIEI0BATENbCKUX YMEHHIA,
HEOOXOMMBIX KaK B TOBCEAHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHOU JIEATETLHOCTH;

3HAKOMHT CO CIeNU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBHI IIEIOCTHOTO B3TJIsIIa HA €IUHCTBO
NPUPOJBI U YEJIOBEKA, SBIAETCA OTBETCTBEHHBIM JTalioM B (OPMUPOBAHUU E€CTECTBEHHOHAYYHOM
TPaMOTHOCTHU O0yYaIOLTNXCS,;

crocoOcTByeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM

3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIA]] B DKOJIOTHYECKOE 00pa30BaHUE 00YUAIOIIHXCS.
JlanHbple HampaBlieHUS B OOY4YE€HHWHM XHUMHHU OOECMEYMBAIOTCS CHEHUPUKONW COAEpXKAHUA YIEOHOTO
npeaMeTa, KOTOPBIA SBISETCS MeJarornuecky aJaTHPOBAHHBIM OTpaKEHUEM 0a30BOM HAyKU XUMHUU Ha
OTIPENICIIEHHOM 3Talle €€ pa3BUTHSA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE OOYJAIOIIMMHUCS
CHUCTEMBI MEePBOHAYATBHBIX MOHATHH XUMHH, OCHOB HEOPTAHMYECKOW XUMHUU U HEKOTOPBIX OTIEITHHBIX
3HAYMMBIX TOHATUH OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI MO XUMHUU C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO MOJX0/a K €&
nuzydeHuto. CoaepkaHue CKIAAbIBACTCsI U3 CHUCTEMbl MOHATHUH O XMUMHUYECKOM AJIEMEHTE U BEIECTBE U
CHUCTEMBI TIOHATUN 0 XUMHYECKOr peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 MPUHITUAITY
MOCJIEIOBATEIBLHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:
ATOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

IIepuonnueckoro 3akona /(.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

YYEHHS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

MPEJICTABICHUA 00 AIEKTPOIIUTUISCKON TUCCOIIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCSA HAa OCHOBE SMIMPHYECKU IOJYYEHHBIX M OCMBICICHHBIX
(dakToOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K APYTrOMY, BBITIONHSS (QYHKIUU OOBICHEHUS



Y IPOTHO3MPOBAHMUS CBOMCTB, CTPOCHHUS M BO3MOYKHOCTEH NPAKTUYECKOTO NMPUMEHEHUS U IOJIyYEHUs
U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl O XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O XHUMHUYECKOH
COCTABJIAIOLIECH HAyYHOH KapTUHBI MHpa B JIOTHKE €€ CUCTEMHOM NMPHUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K
HayYHOMY 3HAHUIO U METOJaM I103HaHUS B HAyKe.

W3yueHne XUMUM HOPOMCXOJUT C IPUBJICUCHHEM 3HAHUN W3 paHee U3YyYEHHBIX Y4EOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kiace.

[lpy u3ydeHHH XUMHMM NPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB XMMMYECKONH HayKH Kak OOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JNEATEIBHOCTH YEIOBEKA U KaK OJHOI'O U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3a/1a4a y4eOHOro peiMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbl XUMUUYECKHX 3HAHUI
— BaXHEWmMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX IIOJIOKEHUH, IOCTYHNHBIX 0000IIeHni
MHUPOBO33PEHUYECKOT0 XapakTepa, SA3blka HayKd, B MPUOOIIEHUWH K HAyYHBIM METOJaM IO3HAHUA IpH
U3yYCHHUH BEIIECTB U XMMUYECKHUX PEaKIyii, B JOPMUPOBAHUH U PA3BUTHH [TO3HABATEIBHBIX YMEHHUHA U UX
IPUMEHEHHUU B y4eOHO-1103HaBATEIbHON U y4eOHO-UCCIIeI0BATEIbCKON eI TEIbHOCTH, OCBOCHUH ITPABUI
06e30macHOro 0OpaIeHus C BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

[Tpy u3y4eHnn XUMHM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs Ba)KHOE 3HAUEHUE MPUOOpENN Takue
LeJIH, KaK:

(dbopMHpOBaHNE MHTEIIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY MPHHATHIO PEUICHUH, CIIOCOOHOM aaanTUPOBAThCA K OBICTPO MEHSFOIIUMCS YCIIOBHSIM
KHU3HH,

HaNpaBJICHHOCTh OOydYeHHMs Ha CHCTEMAaTHYecKoe NpuoOIIeHne OOydJaromMXCsi K CaMOCTOSATEIBHOM
[IO3HABATEJILHOM AEATENbHOCTH, HAyYHBIM METOJaM MO3HaHUA, (OPMUPYIOIIMM MOTHUBALMIO U pa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

o0ecreyeHne YCIOBHUH, CHOCOOCTBYIOIIMX HPUOOpETEHUIO OOYYaroIMMUCS OIbITa pa3HOOOpa3HOMH
JESITENIbBHOCTH, TO3HAHUS U CaMOIO3HAHMSI, KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), HMEIOLIUX
YHUBEpCAJIbHOE 3HaUEHHE IS PA3JIUUHBIX BUJIOB JESATEILHOCTH;

dbopmupoBanue oOmel PyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHUH
OOBSICHATh M OLICHUBATh SBJICHHS OKPYKAIOIIETO MHUPA, UCHOJb3ys 3HAHUS U OIBIT, MOJyYEHHBIE MPH
U3YYEHUU XHUMHUHU, NPUMEHATh WX MPU pPEIIeHWH NpoOdjeM B MOBCEIHEBHOM JXU3HU M TPYIOBOMH
JESATEIBHOCTH;

dopMupoBaHHUe y 0O0YyYarOIIMXCS T'YMaHHUCTHUYECKHUX OTHOILIEHUH, MOHMMAaHMSI LIEHHOCTH XMUMHUYECKHUX
3HAaHUH IS BBIPAOOTKH HKOJIOTHUECKH 11eJIeCO00Pa3HOTo MOBEAECHUS B ObITY M TPYAOBOM JEATEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPYXKAIOUIEH MPUPOJHON CpeIbl;

pa3sBUTHE MOTHBAllMM K OOyY€HHIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO M CaMOBOCIIHUTAaHHIO HAa OCHOBE
YCBOEHHS OOIEYeNIOBEYECKUX IEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY mpoduis Hu
HalpaBJIEHHOCTH JlalbHEHIIIEro 00y4YeHusI.

O611iee uncao YacoB, PEKOMEHOBAHHbIX JUIsl U3yYEHHs] XUMUH, — 136 yacos:

B 8 Ky1acce — 68 yacoB (2 yaca B HeZlent0), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).

Jlis kakJIoro Kiacca MpeayCMOTPEHO pe3epBHOE yuyeOHOE BpeMs, KOTOPOE MOXKET ObITh MCIOJIb30BaHO
YYaCTHHKaMH 00pa3oBaTeIbHOrO Ipolecca B HeNsiX (OPMHUPOBAHUS BapUAaTHBHON COCTaBIISIOIIEH
coJlep’KaHUsl KOHKpeTHOW pabodeil mnporpammbl. [lpu 3TomM oOs3arenbHas (MHBapuUaHTHAs) YacTh
CoJiepKaHus MpeaMeTa, yCTaHOBJICHHAs MPUMEPHOH pabodel mporpaMMmoi, U BpeMsi, OTBOJIMMOE Ha e
U3YYEHUE, TOJDKHBI ObITh COXPaHEHbI TOJTHOCTHIO.

ConepxaHue y4eOHOro npeamera
HepBOHa‘laJII)Hble XUMHUYCCKHUEC MMOHATUA

[Ipeamer xumuu. Ponb Xxumuu B kM3HU yenoBeka. Tena u BemecTBa. dusnyeckue CBOICTBA BEIIECTB.
ArperaTtHoe cocTtosHue BemecTB. [loHsTHEe 0 MeTOAaX MO3HAHUS B XUMHH. XUMHUS B CUCTEME HayK. YnCThie
BeriecTBa u cMecu. CriocoObl pa3/ielieH s cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKHUE d7IeMEHThl. CUMBOJIBI XUMHUYECKUX 3J1eMEHTOB. [IpocThie U ClIOKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumnueckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BenlecTB. OTHocuTenbHass aToMHas macca. OTHOCHTENbHash MOJIEKYJsipHas Macca. MaccoBas o
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

Ou3nyecKkue U XUMUYECKUE SIBICHHs. XUMUYeCcKas peakius 1 e€ MpU3HaKU. 3aKOH COXPaHEHHS MacChl
BEIIECTB. XUMHUYECKUe ypaBHeHUsA. Kiaccudukanus XUMHUECKUX peakiyil (COeNMHEHUS, pa3ioKeHus,
3aMeIleHHs], OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW TOCY 101, C MpaBMJIaMu paboTHI B TaOOpaTOpUH U
npuéMaMu oOpanieHus ¢ J1abopaTOpHBIM 000PYI0BaHHEM; U3yUYE€HUE U ONMHUCAHHE (PU3NYECKUX CBOWCTB
00pa3loB HEOPraHWYECKHX BELIeCTB; HaOmrogeHue (usnyeckux (IUIaBJICHHE BOCKA, TasHUE JbJA,
pacTupaHue caxapa B CTyINKe, KWUIEHHWE M KOHACHCAlUS BOJAbI) U XUMHUYECKHX (TOpEHUE CBEYH,
NPOKAJIMBAaHUE MEJHOM IMPOBOJIOKH, B3aUMOJICHCTBHME MeJla C KHUCJIOTOW) SIBICHUH, HaOIoAeHue H
OIMCaHUE MPU3HAKOB MPOTEKAaHUs XUMUYECKUX PeaKIuil (pas3iokeHne caxapa, B3auMOJCHCTBHE CEpPHOI
KHCJIOTHI C XJIOpUA0M Oapus, pasnoxkenue ruapokcuaa menu(1l) mpu HarpeBanuu, B3auMOICHCTBUE Kee3a
¢ pactBopom comm Meau(ll)); m3ydeHue cnocoOOB pasjgeneHus cMeced (C TMOMOIIBI MAarHWTa,
¢mIbTpOBaHME, BBITAPUBAHNE, JUCTHILISAINS, XpoMaTorpadus), MPOBEICHHE OYUCTKY TOBAPEHHOM COJH;
HaOJII0/IEHUE U OTMCAHUE PE3YIIHTATOB IPOBEACHHS OTIBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MacChl;
CO3/1aHHE MOJIETIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bozayxa. Kucmopony — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHUCITIOpOJia B MPUPOJE, GU3NYECKUE U XUMHUECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kuciaoposa. CrocoObl MOIy4YeHHs KHUCIOpoJa B JIaboOpaTOpUU U IPOMBIIIIEHHOCTH. Kpyrosopor
Kucioposa B mpupojie. O30H — ajuioTponHast MOAU(pUKAILUS KUCIOPOIa.

TernoBoil 3¢(exkT XUMUYECKOW peakiuy, TEPMOXMMHUYECKHE YpPaBHEHHSA, 3K30- U JHIOTECPMHUYECKHE
peakiuu. TOMINBO: yroyib U ME€TaH. 3arpsi3HeHNE BO3AyXa, yCUIICHHE TapHUKOBOTO 3 deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — »nemeHT M mpocTtoe BemiecTBo. HaxoxaeHue Bojgopojga B IHpupoae, (QU3MUECKUe Hu
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTs! u comu.

KonunyectBo BeniectBa. Mouib. MonspHast Macca. 3akoH ABorajipo. MossipHblil 00b€M razoB. Pacuérsl mo
XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoicTBa BoJbl. Boma kak pactBoputens. PactBopel. HacblllleHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBOprMOCTH BENIECTB B BOAE. MaccoBas J0JIsl BEIIECTBA B paCTBOpPE. XMMUYECKUE CBOMCTBA
Boabl. OcHOBaHusA. Ponb pacTBOpOB B IPHUpOJE M B JKU3HU 4elloBeKa. KpyroBopoT BOIBI B NPUPOJE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccugukarnus Heopranmueckux coenuHeHunit. Okcuzapl. Knaccudukanus okcuaoB: cosneoOpasyroliue
(ocHOBHBIE, KUCTIOTHBIC, aM(OTepHBIE) U HecoeoOpa3yronme. HomeHkmaTypa okcuoB (MexyHapoaHast
U TpuBHaJbHas ). ODU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHUIIOB. [lomydyeHrne OKCHIOB.

OcHoBanus. Krnaccudukaruss ocHoOBaHWM: MENOYM W HEPACTBOPHMBIE OCHOBaHWs. HomeHkmatypa
OCHOBaHUHW (MeXAyHapoAHass W TpUBUAIbHAsA). DuU3NUecKWe M XHMHUYECKHE CBOWCTBA OCHOBAHMIA.
[Tonydyenne ocCHOBaHMIA.

Kucnotel. Knaccuduxamust kucnor. Homenkmarypa Kucinor (MEXIyHapoAHas W TpPUBHAIbHAA).
du3nyecKknue U XUMUYECKre cBoiicTBa KUCIOT. Psag aktuBHOocTH MetaiuioB H. H. Bekerora. Ilonyuenue
KHCJIOT.

Comu. Homenkmarypa coseit (MexayHapoHas W TpuBHaIbHas). OU3NUECKHE U XMMHYECKHUE CBOMCTBA
cosieit. [lonmyuenue comnen.

['eHeTnyeckas CBS3b MEXAY KJacCaMU HEOPraHMYECKUX COCTUHEHHH.

XUMUYECKU IKCIIEPUMEHT:

KauyeCTBEHHOE OIpE/IeNICHUE COAEepKaHH KUCIOPOAa B BO3/IyX€E;

NOoJy4deHue, coOOMpaHue, pacro3HaBaHUe U U3yYeHHUE CBOMCTB KUCIOpO/a; HAOII0AeHNEe B3aUMOICHCTBHS
BEIIECTB C KMCIOPOJIOM U YCJIOBUS BOBHUKHOBEHUS U MPEKpaIleHus ropeHus (moxapa);

O3HAKOMJICHHE C 00pa3aMu OKCHJIOB M OIIMCAHUE WX CBOMCTB; MOJIydYeHHE, COOMpaHHe, PAaCIIO3HABAHUE U
W3ydeHUe CBOMCTB BOjopojaa (ropeHue); B3aumojaercTBue Boaopona ¢ okcuaom meau (II) (BozmokHO
MCII0JIb30BaHUE BUAECOMATEPUATIOB);



HaOII0/IeHUe 00pa3IoB BEUIECTB KOJTUYECTBOM 1 MOJIb;

UCCIIeIOBaHHE OCOOEHHOCTEH pacTBOPEHUs BELIECTB € PA3IMUYHON PACTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOIO BEILIECTBA;
B3aUMOJICIiCTBME BOABI C MeTaulaMM (HaTpueM U  KaiublMeM) (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIECOMATEPHUAJIOB);

OIpe/ieIeHue PacTBOPOB KHMCIOT M ILENOYed C IMOMOLIbI0 HHJIMKATOPOB; HCCIIEAOBAaHHE 00pa3lLoB
HEOPraHMYECKUX BEUIECTB DPA3JIMYHBIX KJIACCOB; HAONIO/EHHE W3MEHEHHsS OKPAacKH WHAMKATOPOB B
pacTBOpax KHCIOT M IIesouell; u3ydeHue B3aumojeiictBus okcuzpa Meau (II) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJIAMH, PEAKLIUNA HEUTPpAIU3aLUu;

II0JIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METaJlIa IPYTUM U3 PacTBOPA COJIU;
peuieHue YKCIIepUMEHTAIbHBIX 3a1a4 110 TeMe «BakHeuIme Kiaccbl HEOPraHUYECKUX COCAMHEHUN.

Iepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3djemeHtoB /I. U. MenpaeseeBa.
Crtpoenue aToMOB. XUMHYECKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

IlepBble MONBITKU KIACCU(PHUKALMU XUMHUUECKUX 3JI€MEHTOB. [IoHATHE O rpynmax CXOJHBIX 3JIEMEHTOB
(IemoYHbIe M IIeT0OYHO3EMENTbHBIE METAJUIbI, TaJIOTEHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yroT
am(oTepHble OKCHUJIbI U TUAPOKCH/IBI.

[lepnonnueckuit 3axkoH. Ilepmommueckas cucrema xuMuuyeckux dieMeHToB /[ M. Menneneesa.
Kopotkonepuonnas u amuHHonepuoHast Gopmel Ilepronndeckoil cucteMbl XUMHUECKUX 3JIEMEHTOB [l
N. Menpneneesa. [lepuoas! u rpynmbl. @U3HMYECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB Iepuoaa U
IPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sizep. M3oronbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JI0YEK
atomoB nepBbix 20 xummuueckux daemeHToB Ilepuoamueckoit cucremsl J[. 1. Menneneesa.
XapakTepucThKa XHMMHMYECKOIO 3JIEMEHTa M0 ero nosnoxeHuto B Ilepumommueckon cucreme /[I. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHYECKHMX DJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMUYECKUX CBOMCTB MO TpymnmaM U mepuojaMm. 3HaueHue [lepuogumueckoro 3akoHa U
[Teproanueckoit cucTeMbl XMMHUYECKUX IEMEHTOB JUIsl pa3BUTUS HAyKu U pakTuku. /. . MenneneeB —
YYEHBIN U TPaKIaHUH.

Xumnueckast cBs3b. KoBaneHTHast (HojdsipHass M HEMOJIApHast) CBs3b. OJIEKTPOOTPHULATEIHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okucneHuss. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [lpomecchl OKucieHus W
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMHUECKUH HKCIEPUMEHT: HM3ydeHHE OOpaslloB BEIIECTB METAJUIOB M HEMETAJJIOB; B3aUMOJeicTBUE
THIPOKCUIA IMHKA C paCTBOPAMHU KHUCJIOT U IIEJI0Y€ell; MPOBEACHHUE OMBITOB, UJUTFOCTPUPYIOLIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpeHHE, peaKIuH pa3ioKeHus, COeTUHEHNS ).

MexnpeaMeTHbIe CBA3H

Peanu3zaiuss MeXOpeaMETHBIX CBsi3ed MpH H3ydyeHUH XuMuu B 8-9 Kiaccax OCYIIECTBISETCS Yepes
HCITIOJIB30BAHUEC KaK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOHHTPIfI, TaK U HOHS[TI/II\/'I, SABJIAOININXCA CUCTEMHBIMHAU
JUTSL OT/ICTTBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01re ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHBIH (DaKkT, TUmores3a, TEOpHus, 3aKOH, aHAJIN3, CHUHTE3,
KJacCU(UKaIs, MePUOAUYHOCTh, HAOIIOJEHNE, JKCIIEPUMEHT, MOJACIHUPOBAHUE, M3MEPEHHUE, MOJEIb,
SIBIICHUE.

Odu3nka: Marepusi, aroMm, SJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOMBI, PaJIAO0AKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUECKUI 3apsl, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHWE BEIIeCTBa, ras,
(1)I/I3I/I‘-IGCKI/IC BCJIMYNHBI, CIUHHUILBI U3MCPCHU, KOCMOC, IIJIAHCTHI, 3Bé3I[I>I, COJIHI.[C.

buonorus: ¢porocunTes, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOIBI, TOJE3HBIE MCKOMAEMbIE, TOTUIUBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE, METANPEIMETHBIC W TPEIMETHBIC PE3yJIbTaThl OCBOCHUS OOYYAIONIMMHUCS C 3aJCPIKKOMN
MICUXUYECKOTO Pa3BUTHS MPOTpaMMbl YIeOHOTO mpeaMera «XuMus» st o0yuatontuxcs ¢ 3[1P (Bapuant
7) cootBercTByeT @PI'OC OOO c yuyeTom ux 0coObIX 00pa30BaTEIbHBIX MOTPEOHOCTEH.

JIMYHOCTHBIE PE3YJIBTATbHI

JIMyHOCTHBIE PE3YIbTATEI OCBOCHUSA IPpOIrpaMMbl OCHOBHOI'O O6H.[€FO O6pa3OBaHI/IH

JOCTUTIalOTCA B XOJ€ 06yquI/151 XHUMHHU B CIUHCTBC yqe6H0171 U BOCHHUTATCIIHLHOM

ACATCIIBHOCTH B COOTBCTCTBHU C TpaJuIHWOHHBIMHA pOCCHﬁCKHMH COOUOKYIIbTYPHBIMU H IOYXOBHO-
HPAaBCTBCHHBIMHU LCHHOCTAMH, I[IPUHATHBIMU B 06H.[€CTB€ npaBujiaMd MW HOpPMaMH IIOBCACHUA U
CHOCO6CTBYIOT nmponeccamM CaMOIIO3HAHHA, CAMOPA3BUTHUA U COLMUATIU3allUuN 06yqa}oumxc;1.

JIM4HOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH 00YUYaIOIINXCsI

PYKOBOACTBOBATbCA CUCTEMOM IIO3UTHMBHBIX LEHHOCTHBIX OpUEHTAlMd M PACIIAPEHUE OIbITa
JIeATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHHUSA:

LEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U

HAYYHOMY HACJIEJUIO, TOHUMAaHMs 3HAUYEHUS XMMUYECKOH HAyKH B XKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIaJIETh JOCTOBEPHOI MH(pOpMAIUEHl O MepeIoBbIX JOCTUKEHHUIX U OTKPBITUSIX MUPOBOU U
OTEUYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOILECTBA;

2) rpaKJIaHCKOr0 BOCIIUTAHMS:

IIPEACTABIICHMS O COLMAIBHBIX HOPMAX U IIPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUN

B KOJUIGKTHBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOH, YydeOHO-
UCCIJIEIOBATENIbCKOM, TBOPYECKOM M JAPYruX BUAAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOoOpa3HOMU
COBMECTHOM JEATENbHOCTH TMPU BBHINOJIHEHUH Y4EeOHBIX, I103HABAaTEIbHBIX 3a]a4, BBINOJHEHUH
XUMHYECKHX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIOHHMAHHUIO H
B3aMMOIIOMOIIM B Mpoliecce 3TOH yueOHOM AeATeNbHOCTH, TOTOBHOCTH OLICHHWBATh CBOE MOBEACHUE U
IIOCTYIIKM CBOMX TOBApHILEH C IO3MIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE NPEACTABICHUSA O BEIIECTBE U XUMUUECKOM peaKkiuy,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH M COCTABIISIIOLIME OCHOBY I OHMMaHUS
CYIIHOCTH HAayYHOH KapTUHBI MUPA, NIPEJICTaBIEHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJHON CPEOH, O POIU XMUMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;
MIO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA IMOJIyY€HHE HOBBIX 3HAHHUM 10 XUMHUH, HEOOXOAMMBIE IS
00BSICHEHUST HaOII0JaEMBIX MPOIECCOB U SIBJICHUH, MO3HABATEIILHON, MHPOPMAIIMOHHON 1 YNTATEIHCKON
KyJbTYpbl, B TOM YHCII€ HAaBBIKOB CaMOCTOSTENBbHOM pPabOThl C y4eOHBIMH TEKCTaMHM, CIIPaBOYHOM
JUTEPaTypPOl, JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU HH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K 00yYEHHIO U TIO3HAHUIO, TI0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K caM000pa30BaHUIo,
IIPOEKTHON M HCCIIEeN0BATEIbCKON JEeSTeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBICHHOCTH M YPOBHS
o0yuyeHHs B JabHeHIeMm;

4) popMupoOBaHNSs KYJbTYpPbI 310POBbS:

OCO3HaHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO,

YCTaHOBKM Ha 3/J0pOBbII 00pa3 »KM3HU, OCO3HAHHE IMOCJIEICTBUNH W HENpPUSTHE BpPEAHBIX NPUBBIUEK
(ynorpeOJyieHHs alKoroJisi, HApKOTHKOB, KypeHHs), HEOOXOAUMOCTH COOIIIOJICHHSI MPaBHJI OE30MIaCHOCTH
pu 00paIIeHUH ¢ XUMUYECKUMH BEIIECTBaMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOro BOCIUTAHUSA:

MHTEpEC K MPAKTHUYECKOMY H3YYeHHIO MpodeccHil U TpyAa pa3IndHOTo poja,

YBaXEHUE K TPYAYy MU pe3yibTaTaM TPYIOBOM ICATEIbHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUS
MpPEeIMETHBIX 3HAHUN MO XHMHH, OCO3HAHHBIM BBHIOOP MHAMBHIYATBHOM TPACKTOPUHU MPOAOIKEHUS
00pa3oBaHus ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U



noTpeOHOCTEH, ycmemHo MpodecCHOHATLHON JEeATENbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHI,
TOTOBHOCTD aJaliTUPOBATHCSI B MPOPECCUOHAIBHON Cpefie;

6) 3K0.10rHYeCKOr0 BOCIMTAHMUSA: HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOIICHUE K MMPUPOJIE KAK UCTOUHUKY
JKU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUs, MOHMMAaHHE IIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obpasa
KHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (H3UYECKOMY M TICUXHUYECKOMY 3/I0POBBIO,
OCO3HaHHUE [ICHHOCTH COOJII0/ICHUS MpaBUil 0€30MaCHOT0 MOBEICHUS IPU padoTe C BELIECTBAMH, a TAKXKE B
CUTYyalUAX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSThH 3HAHUS, TOTy4aeMbIe MPU U3YUYEHUU XUMUU,

JUIL PELICHHs 3a1a4, CBA3AHHBIX C OKPYKAIOIIEW NPUPOAHON CpPEAOW, Ul IOBBILMICHHS YPOBHS
9KOJIOTHYECKON KYJIbTYPbl, OCO3HAHUS TJI00ANBbHOTO XapaKTepa HKOJIOTMYECKUX MpodiieM U myTell ux
peueHus NoCpeACTBOM METO0B XUMHUH, SKOJIOTHYECKOr0 MBIIIICHUs, YMEHHS PYKOBOJICTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrage MCTAIIPECAMCTHBIX PC3YJIbTATOB BBIACIAIOT 3HAYNMBIC

Uist (hOPMUPOBAHMSI MUPOBO33PEHUS OOIICHAYYHbIE MTOHATHS (3aKOH, TeOpHUs, MPUHIUI, THIIOTe3a, (aKT,
CUCTEMa, TPOIIeCC, IKCIIEPUMEHT M JPYTOE.), KOTOPHIC UCTIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX y4EOHBIX
npeaMeTax U IO3BOJSIOT HAa OCHOBE 3HAaHWM W3 ATHX NpPeAMETOB (OPMUPOBATH MPEJCTABICHUE O
[EJIOCTHOM HAy4YHOW KapTMHE MHpa, M YHUBEpcajbHble Yy4yeOHBbIC JIeHCTBUS (IIO3HABATEJIbHBIC,
KOMMYHHUKATHBHbIC, PETYJSTHBHBIC), KOTOpble obOecrneunBaoT (HOpPMHUpPOBaHHE T'OTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOMN JEATEIIHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeliCTBUS

Ba3oBble joruyeckue aeicTBus:

YMEHHSI UCTIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILUICHUS [IPH OCBOCHUH 3HAHUMA:

PACKPBIBATE CMBICIT XUMHWYCCKUX HOHATHHU (BI)II[GJI?[TI) HX XapaKTCPHBIC IIPU3HAKH,

yCTaHaBIMBATh B3aUMOCBS3b C JPYTUMHU MOHATHIMH ), UCTIOJIb30BaTh MOHSATHUS

JUIsl OOBSICHEHUS OT/IETbHBIX (DAKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH AJIs Kilaccu(UKau
XUMHYECKHUX BEUIECTB M XMMHUYECKUX PEAKIIHMii, YCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXKIY
00BEKTaMU M3yU€HUs, CTPOUTH JIOTUYECKHE pacCykJAeHUs (MHAYKTUBHBIE, €TYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKIIIOUEHUS;

YMCHUEC MPUMCHATE B IPOLUCCCC MMO3HAHUWSA IMTOHATHA (HpGI[MCTHI)Ie n

MeTanpeMETHbIE), CHMBOIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMbIe B XUMUH,

Hp€O6pa3OBLIBaTI> IHUPOKO MPUMCHACMBIC B XUMUHU MOJCIIBHBIC IMTPCACTABICHUSA —

XUMHUYECKHH 3HAK (CMMBOJ AJIEMEHTA), XUMHUYeCcKass popMyia U ypaBHEHHE XMMHUYECKON peakiui — npu
PEIICHUN y‘Ie6HO'HO3HaBaTeJ'II>HI)IX 3ajga4d, C y‘IéTOM 9TUX MOJACIIBbHBIX HpCI[CTaBJIeHI/IfI BBIABJIISITH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH U3YYaeMbIX 00BEKTOB — XUMUYECKHX BEIIECTB U XUMUUYECKUX
peaKuHﬁ, BBIABJISATH O6HII/IC 3aKOHOMCPHOCTH, HNPUYUMHHO-CICACTBCHHBIC CBA3HM W IIPOTUBOPCHUSA B
M3Yy4aeMbIX MPOIIeccaxX U SBICHUSIX.

Ba3oBble nccienoBaTebCcKue 1eHCTBUS:

YMEHHE MCIOJIb30BaTh MOCTABIICHHBIC BOMPOCH B KAUYECTBE MHCTPYMEHTA

IIO3HAHUA, a TAKXKE B Kau€CTBC OCHOBBI IJIs1 q)OpMHpOBaHI/ISI THIIOTE3bI IO MPOBCPKE ITPaBHUIIBHOCTHU
BBICKA3bIBAEMBIX CYXICHHIA;

an06peTeHHe OIIbITaA 110 INIAHWUPOBAHWIO, OpraHu3aliuu U MMPOBEACHUIO

YUEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJJOM IIPOIIECcca, CAMOCTOSITENTFHO TPOTHO3UPOBATH
€ro pe3ynabTaT, (OPMYJMPOBATH OOOOIICHHWS W BBIBOJBI IO pe3yJIbTaTaM IPOBEIEHHOTO OIIBITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJEIaHHOM padoTe.

Pabora ¢ unopmaumeii:

yYMEHHE BBIOWMpaTh, aHAIM3HPOBATH W HHTEPIPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MPEJICTaBICHUS, TIOTyYaeMyI0 W3 Pa3HbIX HMCTOYHHMKOB (HAy4HO-TOMYJSpHAs JUTEepaTypa XUMHUYECKOTO
CoJiepKaHus, CIpaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLICHWBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIUIO;

YMEHUE MPUMEHATH Pa3IMUHbIe METO/IbI U 3aIIPOCHI MPH MOUCKE U 0TOOpE

MH(GOpPMaLIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOUMBIX /ISl BBITIOJIHEHUS y4EOHBIX U O3HABATEIbHBIX
3aJa4 OMNpeNeNEHHOro THUMa, NpuoOpeTeHHe ombiTa B 00JAaCTH HCHOJNb30BaHUS HH(OPMAIIMOHHO-



KOMMYHHUKAaTHBHBIX TEXHOJIOTMH, OBJIAJIEHUE KYJIbTYpOH aKTUBHOIO HCIOJB30BAaHUS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CAMOCTOSTENILHO BBIOMPATh ONTUMAIIbHYIO (OPMY IpPEACTABICHUS MH(MOPMALUU U
WITIOCTPUPOBATh PelIaeMble 3aJ]aui HECIOKHBIMH CXeMaMH, AarpaMMaMHu, IpYyruMu GopMaMu Tpapuku
U UX KOMOMHALUAMY;

YMEHHUE HCIIOJIb30BaTh M AHAJIM3WPOBATh B Tpolecce Y4eOHOHW M HMCCIIEOBATENIbCKON J1eSATeNbHOCTH
UH(POPMALIMIO O BIUSHUU IPOMBIIIJIEHHOCTH,

CEJIbCKOTO XO3S5IIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH IPUPOAHON CPEIbl.
KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHME 3a/1aBaTh BOIPOCHI (B X0OA€ AUAJIOra U (MJIM) TUCKYCCUM) IO CYILIECTBY

o0cyxaeMoil TeMbl, (OPMYIHPOBATh CBOU INPEATIOKEHHUS OTHOCUTENILHO BBIOJHEHUS HPEIIOKEHHON
3a/1a4i;

nproOpeTeHne ONbITa IPE3EHTALMH PE3YIbTaTOB BBIIIOIHEHUS XUMUYECKOTO

IKCIIEpUMEHTa (Ja00paTOPHOTO OMBITA, Ja00PAaTOPHOI pabOTHI IO HCCIIETOBAHUIO

CBOMCTB BEIIECTB, Y4€OHOTO MMPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU IIO3HABATEIbHOMN U

UCCIIEI0BATEIbCKON JEATENbHOCTH NPU PELICHUH BO3HHMKAIOIIMX IMPOOJeM Ha OCHOBE yuéra OO0IuX
MHTEPECOB W COIJIACOBAHUs TMO3UIMIA (0OCYXJEeHUS, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX JEHCTBUM, OIpe/ieieHue KPUTEPUEB IO OLICHKE KadyecTBa BBIIOJHEHHOMN
paboThl U ApyTHE);

PeryisiTUBHBIEe yHHBepcalbHbIe y4eOHbIe AeiicTBHA:

YMEHHE CaMOCTOSTENBHO ONPEAETATH 1IeNIU ACSITEIbHOCTH, IJIAHUPOBATD,

OCYILECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO

NesITeIbHOCTbD, BEIOMPATh Hanbosee 3P PEeKTHBHBIE CITOCOOBI pelIeH s YUeOHBIX U

IIO3HABATEJIbHBIX 33/1a4, CAMOCTOSTENILHO COCTaBIISITh WM KOPPEKTUPOBATh

IPEJJIOKEHHBIA alTOPUTM JAEUCTBUN MPU BBINOJIHEHUH 33/1aHUN ¢ yYETOM MOJIYUYEHHs] HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUAX, OLIEHUBATb COOTBETCTBHE IOJIYYEHHOIO pe3ysbTaTa
3asiBJICHHOM 1I€JM, YMEHHME HCIOJb30BaTh M AHAJIM3MPOBATh KOHTEKCTBI, IpEIjiaraéMble B YCJIOBHH
3a1aHU.

IIpenmeTHbIe pe3yJIbTaThI

B cocTaBe npeMeTHBIX PE3yIbTATOB MO OCBOEHHUIO 00513aTEILHOTO COJIEPKaHUsI, yCTAHOBIEHHOTO JTAHHOU
npuMepHOU paboueil mporpaMMon, BBIJENAIOT: OCBOCHHbBIE 00YYaIOIIUMUCS HAYyYHbIC 3HAHUS, YMEHHS U
CrocoObl JIeHCTBUM, crienuduueckue s NPEeIMETHOW OO0JacTH «XUMHS», BUIBI JEATEIBHOCTH I10
MOJTyUYEHUIO HOBOTO 3HAHMS, €r0 WHTEpIpeTaluH, MPeoOpa3oBaHHI0O U TMPHUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX M HOBBIX CHUTYaIIUsIX.

[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS CIEAYIOUUX YMEHHM:

1) packpvieams cmblci OCHOBHBIX XMMHYECKUX MOHSATHH: aTOM, MOJIEKYJa, XMMHYECKHH OSJIEMEHT,
IPOCTOE BEILECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAas M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEINIbHAs aTOMHAs M MOJIEKYJSpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBast J10Jii XUMHYECKOTO AJIEMEHTa B COETUHEHUH, MOJIIPHBIA 00BbEM, OKCHJI, KUCIOTa, OCHOBAHHE,
COJIb, DJIEKTPOOTPULIATENIHOCTh, CTETIEHb OKUCIICHHS, XUMHUECKasl peaKius, KiIacCu(pUKaIus peakinii:
peakuuy COENWHEHUs, PpPEeaKlUMH pa3joKEHUs, peaklUHd 3aMelleHUus, peakuuu OoOMeHa, HK30- U
9H/IOTEPMHUECKUE PEAKIINH; TETUIOBOM 3(h(PeKT peakuuu; sapo aToMa, SIEKTPOHHBIH CII0i aToOMa, aTOMHast
opOuTalb, pagiyc aToMa, XUMUYECKas CBSI3b, MOJIIPHAs U HENOJIIpHasi KOBaJIEHTHAas! CBsI3b, HOHHAs CBS3b,
MOH, KaTHOH, aHHOH, pacTBOP, MaccoBast OJIs BellecTBa (MPOLIEHTHAsI KOHIIEHTpallKs) B pacTBOPE;

2) unmocmpuposams B3auMOCBA3b OCHOBHBIX XUMHYECKUAX MOHATHH (CM. T1. 1) U IPUMEHSTh 3TH MOHSATHS
IIPY OIIMCAHWU BELIECTB U UX IPEBPAILECHUN;

3) ucnonv3oeamv XUMHYECKYIO CUMBOJIHMKY JIJISl COCTABICHUS ()OPMYIT BEIIECTB U yPABHEHUIH XMUYECKUX
peakui;

4) onpedensmv BaICHTHOCTH aTOMOB DJIEMEHTOB B OWHApHBIX COCJUHEHHUSX; CTCICHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX; PUHAICKHOCTH BEIIECTB K ONPEACIEHHOMY KJIacCy COSTUHEHUIN
1o (opMysaM; BUJ XUMHUECKON CBS3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;



5) packpvisams cmwicn Tlepuoanyeckoro 3akona [I. M. MeHnzaeneeBa: AEMOHCTPHPOBATh MOHHMMAaHHUE
MIEPUOIUYECKON 3aBUCHMOCTH CBOWMCTB XMMHYECKHX JJIEMEHTOB OT HMX MoyoxeHusa B Ilepumonnueckoi
CHUCTEME; 3aKOHOB COXPAHEHMSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO yU€HUS,
3aKOHa ABOTrajpo; ONUCHIBATh M XapaKTepu3oBaTh TalOiauuHyro ¢opmy Ilepuonuyeckoil cucTembl
XUMHUYECKHX 3JIEMEHTOB: Pa3INyaTh MOHITUS «TJIaBHAs MOATpyIa (A-rpyrmna)» u «1o0odHas moArpymnmna
(b-rpymnna)», manble u OOJbIIME MEPUONBI; COOTHOCUTH OOO3HAUEHHUs, KOTOpble MMEIOTCS B TabiuIe
«lTepuognueckas cucteMa XuMHYECKUX 31eMeHTOB 1. 1. Menaeneesay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsia sapa, oO0Ilee YHCIO JJIEKTPOHOB U
pacrpeziesieHue Ux Mo JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMUYECKUE JIEMEHThI, HEOPraHMYECKUE BEIECTBA; XMMHUYCCKHE Peakuuu (110
YHCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TETIOBOMY 3P DEKTY);

7) xapaxkmepuzosams (onucviéams) OOIIME XUMHUYECKHE CBOMCTBA BEHICCTB PA3JIHYHBIX KIACCOB,
MOATBEPXKJasi ONUCAHUE IMPUMEpPAMU MOJICKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii;

8) mpoenoszuposamv CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX KAueCTBEHHOTO COCTaBa; BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPAILIEHUN B PA3JIMYHBIX YCIOBHUSIX;

9) ebluuCHSIMbL OTHOCHUTEIBHYIO MOJICKYJSPHYIO M MOJSIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XUMHYECKOT0 3JIeMEeHTa MO0 (opMyJie COeITMHEHUS; MACCOBYIO JIOJIO BEIECTBA B PACTBOPE; MPOBOIUTH
pacy€ThI 10 YPABHEHUIO XUMUYECKOM PEeaKInu;

10) npumensimp OCHOBHBIC OIEpPAIIMU MBICIUTEIBHON JEATEILHOCTH — aHaAW3 M CHHTE3, CPaBHEHHE,
00001IeHIe, CUCTEMATH3AIUIO, KIAaCCH(DUKAINIO, BBISBICHUE MPUIMHHO-CICICTBEHHBIX CBS3CH — IS
W3Y4YEHUs CBOMCTB BEUIECTB M XUMUYECKMX DPEAKLUN; €CTECTBEHHO-HAYyYHbIE METOJbl IO3HAHHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIN);

11) credoeams ipaBUIIaM MOJIb30BAHKS XUMHUYECKOM TOCYI0# U JTaO0OpaTOPHBIM 000PYI0BAaHHEM, a TAKHKE
npaBujIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMU T10 BBIMOJIHEHUIO JTa0OPaTOPHBIX
XUMHYECKHUX OIBITOB MO MOJYYCHHIO U COOMPAHMUIO ra3000pa3HbIX BEUIECTB (BOAOPOAA U KUCIOPOA),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEIAECIEHHON MAaCCOBOM JT0JIEN PACTBOPEHHOTO BEILIECTBA; IUNIAHUPOBATH U
MPOBOJIUTh XUMUYECKUE FKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIbIO
UHAMKATOPOB (1akMyc, ¢peHondTaren, MeTUIOPAHK U JIp.).



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC, 68 uacos
Ne n/mt HazBanue TemMbl ypoka Kon-Bo Cpoxku Cpoxku
4acoB U3Yy4eHUs KOHTPOJI
TEMBI bHBIX/
nmabopart
OPHBIX/TI
pakTuye
CKUX
pabort
1 YETBEPTD - 16 uacos (I Hedenst HOsiOpsi — KAHUKYbL)
| BBenenue. 6 1—4 nenensn
IIpeamer xumun. Bemecrna. CeHTAOPS
1. Beenenue. I[lpeamer xumMuu, BeliecTBa. 1 1-2 menens
3HaueHUWe 3HAHUH O  XUMHYECKHX CEHTSIOps
nporueccax. MeTopl U3y4eHus: XUMHH.
2. [IpeBpamenue Beniects. Posib xuMuu B 1 2 HeJnensl CeHTAOps
KU3HU YETIOBEKa.
3. Hcropus pa3BUTHS XUMUH. 1 2 -3 Hepens
[Teproandeckasi cucTeMa XUMAYECKUX CEHTSIOps
3JIEMEHTOB JI.1. Menneneena.
4. Ilpakmuueckasa paboma Nel. 1 3 Henens ceHTsAOps | 3 Hedensn
[TpaBuna TeXHUKH 0€30MACHOCTH U cenmab
MpUEMBI 00paIeHust ¢ T1a00paTOPHBIM pAa
00opyoBaHUEM.
5. [lepuonnueckas cucteMa XMUMUYECKUX 1 3-4 "enens
3JIEMEHTOB J.N. Menaeneena. CEHTSOPsI
3HAKU XUMUYECKUX JIIEMEHTOB.
6. Xumunueckue popmyiel. OTHOCUTETbHBIE 1 4 Henenst ceHTAOPA
aTOMHAasl U MOJIEKYJIIpHasi MaccChl.
1. ATOMBI XUMHYECKHUX 3JIEMEHTOB. 8 1-4 nepens
OKTHOpHA
7. OCHOBHBIE CBEJICHUSI O CTPOEHUU aTOMOB. 1 4 Henenst CeHTAOPS
-1 Henens okTA0ps
8. W3meHenuss B cocTaBe sI€p aTOMOB 1 1-2 nepens okTsAOps
XUMHUYECKHX 3JIeMEHTOB. 30TOMBLI.
9. CtpoeHnue IeKTPOHHBIX 000JI09eK 1 2 Heens OKTIOps
10. N3meHenne 49ucina  SIEKTPOHOB  Ha 1 2-3 Henens OKTIOps
BHEIITHEM  DHEPreTHYECKOM  YPOBHE
aTOMOB XMMHYECKUX 3JIEMEHTOB.
11. BzaumopeiicTBre aTOMOB 3J1EMEHTOB- 1 3 Henens OKTAOpS

HEMETaJUIOB MEXKTy COOOiA.




12. Ilpakmuueckana paboma Ne2. 1 3 Henenst okTOps | 3 Hedena
HaGnronenue 3a N3MEHEHHUAMU, OKmaop
IIPOUCXOASAIIMMHU C FOPSILEH CBEUOM. a

13. KoBasieHTHas mossipHas XuMHIecKast 1 3-4 Henens oKTIOps

CBSI3b.
14. Meranueckass XUMUYECKAs CBS3b. 1 3-4 Henenst oKTIOps
II. IIpocThie BemecTBa. 5 4 Hemenst
OKTS0pS-
3 HeaeJsist HOSIOpPS
15. [IpocThie BemecTBa — METaILIBI. 1 4 Henens oKTIOps
16. [IpocTeie BelecTBa — HEMETAILIBI. 1 4 Henenst OKTAOPSA
2 YETBEPTD - 16 uacoB (1-2 nedens sneapsi - Kanuxyivt)

17. Ilpakmuueckaa padoma Ne3 1 2 Henens HOSIOpsL | 2 Hedens
«Ananu3vl noYewvl U 600bL.» HOAOpA

18. KoinmuecTBo BemecTsa. 1 2 Henels HOsOps

19. MonspHblii 00bEM ra3oB. 1 3 Henenst HosOps

V. CoennHeHUs1 XHMHYECKHUX 3J1€eMEHTOB. 15 3 Henesst HOSIOPS

- 4 Hegeas
nexadps

20. CreneHb OKUCIICHHS. 1 3 Henenst HosIOps

21. ITpaBuiia pacuéra cTeneHN OKUCIIEHHUS 110 1 3-4 Henenst HOSOPs
XUMUYECKOH (hopMyJie BEIIecTRa.

22. Baxmneiimue KJIaCChl OMHAPHBIX 1 4 Henenst HOSIOPA
COCIUHEHUN — OKCHUABl U JIeTyuue
BOJIOPOJTHBIC COCTUHEHUS.

23. Vrnekucinsiii ras. Boxaa. 1 4 Henest HosIopA -

1 Henens nexadps

24. OcuHoBanus. CBoiicTBa. 1 1 nenens nexadpst

25. BzaumopaeicTBus OCHOBaHUM C APYTUMHU 1 1-2 nenens nexadbpst
BEII[ECTBAMH.

26. KucioTsr. 1 2 "Henens nexaops

27. BzaumopaeicTBust KUCIOT C IPYTUMU 1 2-3 Henens nexaops
BEII[ECTBAMH.

28. Conn. 1 3 Henens nexadpst

29. Buner coneit. CBoHCTBa COJIEH. 1 3Henens aexaops

30. Kpucrannuyeckue pemerku. 1 3-4 Henens nexadps




31. YucTele BeliecTBa U CMECH. 1 4 Henens nexaops
32 KonTtpoJsbHas padora 3a 2 4eTBepTh. 1 4 Hemessi 1ekadopsi 4
Hemes
aexkaopst
3YETBEPTD - 18 uacoB (4 neoens mapma — Kanuxyivl)
33. MaccoBas u o0beMHast JIOJH 1
KOMIIOHEHTOB CMeCH (pacTBOpa). 3 Henens sHBaps
34. Ilpakmuueckasa paboma Ned 1 3 Henens ssHBaps | 3 Heodens
«IIpuzomoenenue pacmeopa caxapa u AHeaps
pacuem  e20  maccoeoii  0onu 8
pacmeopey.
V. N3meHeHus1, MPOUCXOASIIHE C 12 4 Henmessi AHBaps —
BelllecTBaMHU. 2 Heneas (espais
35. dusuyeckue IBICHUS B XUMHUU. 1 4 Henens sHBaps
36. XHUMHYECKUE PEaKIUH. 1 4 Henens sHBaps
37. Ilpakmuueckaa paooma Ne5 1 1 nenens deBpans | I Hedens
«Ilpusnaku xumuueckux peaxyuiiy. despana
38. XHUMHUYECKUE YPAaBHCHHS. 1 1 Henmens deBpans
39. PacueTsl N0 XMMHUYECKUM YpPaBHEHHUSM. 1 2 Hexens gespais
40. PacueTrsl N0 XMMHYECKUM YpaBHEHHUSIM. 1 2 "enens (espans
41. Peaxiiuu paznosxkeHus. 1 3 "enens deBpans
42. Peakunu coeqnHeHHS. 1 3 Henens deBpans
43. Peakiuu 3amenieHus. 1 4 nenens gespans
44, Peaxiiuu obmena. 1 4 nenens espans
45. Camocmoamenvna paboma no meme 1 1 nenenst mapta | 1 nedensa
«Tunol xumuueckux peakyuiin. mapma
46. TUbl XUMHYECKUX PEaklui Ha pUMepe 1 1 Henenst MmapTa
CBOWCTB BOJIBI.
VI. HN3meHeHus1, mpouCXoasiue ¢ 20 4 Henenst AHBAPA —
BeleCTBAMM. 2 Heneas eBpans
47. PactBopenne. PacTBOpUMOCTB BEIIECTB B 1 2 "Henensa MapTa
BOJIE.
48. Ilpakmuueckan paboma Ne6 1 2 Henens MapTa | 2 Hedensn
«Honnvle peakyuuy. mapma
49. KonTposbHasi paGora 3a 3 yeTBepTh. 1 3 Henesss MapTa 3
HeJieJIst

MapTa




50. DNEKTPOIUTHYECKAsT JUCCOLUALIM. 1 3 Henensa Mapra
4 YETBEPTD - 16 uacos
51. OcHOBHBIE TTOJIOXKEHUS TEOPUH 1 1 Henmens anpens
AIIEKTPOIUTUICCKON JUCCOIUAITHH.
52. HNonnubie ypaBHEHUS. 1 1 Henmens anpens
53. Ilpakmuueckan paboma Ne7 1 2 Henend anpens | 2 Hedens
«Ycnoeua npomexanus xumuueckux anpens
peaxkuuil Mmedncoy pacmeopamu
INEKMPOIUNO8 00 KOHUAY.
o4, KucnoTsl, nx xnaccugukamnms 1 CBOHCTBA. 1 2 Hepnensd anpens
95. XVMUYECKUE peaKkluu, XapaKTepHble AJIs 1 3 Henens anpens
KHCJIOT.
56. OcHoBanusi, w©X Kilaccupukamus | 1 3 Henens anpens
CBOMCTBA.
S57. XUMUYECKUE pPeaKlU, XapaKTEePHbIE NI 1 4 Henens anpens
OCHOBAaHMI
58. Okcupl, uX KiaccuuKaIus U CBONCTBA. 1 4 Henmens anpens
59. XUMUYECKUE peaKlnu, XapaKTEPHbIE JITIS 1 1 Henens mas
OKCH/JIOB.
60. Conu, ux knaccuuKamus U CBOICTBA. 1 1 Hexmens mast
61. XUMUYECKUE peaKluu, XapaKTEPHbIE NI 1 2 Henens Mast
COJIEH.
62. Ilpakmuueckan paboma Ne8 1 2 Henens mMas 2 neoensa
«Ceoiicmea Kuciaom, OCHOBAHUI, mas
OKCUO08 U coneily.
63. l'enernueckasi CBs3b MEXIy KiaccaMu 1 3 Henens Mast
BEIIICCTB.
64. OKHCTUTENbHO-BOCCTAHOBUTETILHBIC 1 3 Henens Mast
peaKIum.
65 KoutpoabHnas padora 3a 4 4yeTBepTh. 1 4 Henenst Mmasi 4
Hemeas
mast
66. Ornpenenenue KOd((HUIIUEHTOB B 1 4 Henens Masd
XUMHUYECKHX YPABHCHHSX OKHCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH.
HUTOI'O: 66 yaca Pe3eps: 2

qaca




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC, 68 uacos
Ne HaumeHnoBaHue pa3aeioB U TeM KOJI-BO 4YaCOB
n/n
BBenenue B kypc 9 kiacca 3
1 XapakTepucTUKa XUMHUYECKOIO DJIEMEHTA HA OCHOBAHUHU €0 1
nonoxenus B [ICXD JI.1. Menneneera.
2 XapakTeprucTuKa XMMHUECKOTO 2JIEMEHTA 10 KUCIOTHO- 1
OCHOBHBIM CBOMCTBAaM.
3 [Tepuonuueckuii 3aKOH U EPUOIUYECKAS CUCTEMA 1
xumuueckux snemeHToB [1. 1. MenpaeneeBa B cBETe YUEHHUS O
CTPOEHHMH aToMa.
MeTtaJibl 17
4 Hctopus B MeTamnax. MeTasibl B HCTOPHH. 1
5 [TonoxeHne MeTaJuIOB B NIEPUOANYECKON CHCTEME 1
XUMHUYECKUX 3JIEMEHTOB.
6 du3nuecKre CBOMCTBA METAIIOB. 1
7 CraBel, MX CBOMCTBA M 3HAUCHMUE. 1
8 XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUECKUN Psifl 1
HaIpsKEHUH METaIOB.
9 XHMMHUUYECKHE CBOMCTBA METAJIOB. BBINTOJIHEHUE YIIpaKHEHUH. 1
10 [Tonmy4yenne MeTasioB. 1
11 Kopposzuu metanioB u mepbl 00pbObI ¢ HEH. 1
12 [llenounble METAILITBI. 1
13 OneMeHTHI 2 TpyMIbl, [ITaBHOW MOATPYIIIIBL. 1
14 ATIOMUHUM. 1
15 CoenuHEeHNs AJUTFOMUHUS. 1




16 Kenezo. Crpoenue aroma, GU3NIECKUE U XUMUUYECKHE 1
CBOMCTBA.
17 Coenunenus xene3a. BoIloIHeHHE yIPaKHEHH. 1
18 O60061eHre U cucTeMaTu3alus 3HaHui 1o Teme «MeTaib». 1
19 KonrtponbHas pabota o Teme MeTamisl «MeTaibh. 1
20 AHanu3 KOHTPOJIBHON pabOTHI. 1
Hemerasibl 24
21 OO6m1as XxapakTeprucTHKa HEMETAILIIOB. AJTOTPOITHS. 1
®u3nyecKue CBOMCTBA HEMETAIIOB.
22 Bomopon 1
23 CpaBHuTENIbHAsA XapaKTEPUCTUKA TaJIONCHOB. 1
24 CoenuHeHus rajIoreHoB 1
25 Kucnopon 1
26 Cepa 1
27 CoenunHeHus cepbl 1
28 CepHas KuCIIOTa U €€ COJIU, UX IIPUMEHEHUE 1
29 CoenuHeHns cepbl. BeinonHenne ynpaxHeHNH. 1
30 A3zoT 1
31 AMMuak 1
32 Conu aMmMoHUs 1
33 TexHHKa 0€30ITaCHOCTH M OpraHu3anus padovero Mecra. 1
CoenuHeHnsa a30t1a. BellmonHeHNE yIpaKHEHUH.
34 KucnopoHbie coenHEeHuUs a3oTa. 1
35 ®docdop, cTpoeHue aroma, aJuIOTPOITHUS, CBOWCTBA OEIIOTO U 1
KpacHoro (ochopa, uX TpUMEHEHHE.
36 OcHoBHBIE coeHeHust Gpocdopa. 1




37 Yrnepon 1
38 Oxkcuapl yraepoaa (I1) u (IV), ux cBolicTBa 1 MpUMEHEHHE. 1
39 KapOonatsl, X 3Ha4€HUE B IPUPOJIE U )KU3HH YETIOBEKA. 1
40 Kpemnnii, crpoenue aroMa. Kprucramummieckuii KpeMHUN, €ro 1
CBOICTBa U MPUMEHEHUE.
41 Oxkcua kpemuust (IV), ero cBoiicTBa U MpUMEHEHHE. 1
42 Cwmkatel. CHUIMKaTHAS! TPOMBIITUICHHOCTbD. 1
43 KonTponbnas padotaNe2 no teme «Hemeramiby. 1
44 AHaIM3 KOHTPOJIBHOW paboThI 1
Ilosyuenue, cBOiicTBa U pacNoO3HABAHHE HEOPTaHHUYECKUX 6
BewtecTB. [IpakTukym Nel.
45 OrnpeziesieHrne BBIX0/1a MPOIYKTA PEAKIIUH. 1
46 [Tony4yenne am(OTEepHOro THAPOKCHIA U paCcIIO3HABAHHE €T0 1
CBOWCTB.
47 [TosryueHne amMmmuaka 1 U3y4eHHE €ro CBOMCTB. 1
48 Pemienue skcrepuMeHTaIbHBIX 33/1a4 HAa Paclio3HaBaHUE 1
KaTHOHOB.
49 [IpakTUueckoe OCyIeCcTBICHUE MTEPEXOIOB. 1
50 [Tonydyenue okcuaa yriepoia U u3y4eHue ero CBOMCTB. 1
Pacno3naBanue kapOOHATOB.
Opranunyeckue BemecTrsa 15
51 [IpeameT opraHrYecKol XUMHUH. 1
52 [IpenenpHbIE YIIIEBOABI: METAH U ATaH. 1
53 CBoiicTBa U MPUMEHEHUE MPEIENIbHBIX YIIIEBOIOPOJIOB. 1
54 HenpenenbHable yriaeBogOpOIbI: STUIICH. 1
55 HenpenenbHabie yriaeBOAOPOIBI: alleTHUIICH. 1




56 CrnupThl: METAHOJI, TAHOJ U TJIUIEPHUH. 1

S7 Anbaerupl: yKCYCHBIN ajabAeTu. 1

58 [IpenenpHBIE OJHOOCHOBHBIE KAPOOHOBBIE KHCIOTHI: YKCYCHAS 1
U CTEApUHOBASI KUCIOTHI

59 CnoxHbIe d(DUpPHI. 1

60 Kupsr. 1

61 [Tonsitne 06 aMmuHOKKMCIIOTaX. benku, ux crpoeHue u 1
OuoyIoTNYecKas poib.

62 [Tonsitue 06 yrineBonax. ['moko3a, kpaxmai, caxaposa U ux 1
Ouosiornueckas posib.

63 [Tommepsr 1

64 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 10 TEME 1
«OpraHuyecKue COeTMHCHHSY.

65 Kontpoinbnas padora Ne3 no teme «Oprannueckue 1
COCITUHEHUS.
IMonyyeHnne, CBOICTBA H PACIO3HABAHHE OPTaHHYECKHX 3
BelIeCTB

66 [Torydenue 3THIICHA ¥ U3YYCHHUE €TI0 CBOMCTB. 1

67 DKCTepUMEHTAIbHBIE 33/1a4U 10 PACTIO3HABAHUIO U 1
MOJTyYCHHUIO BEIIECTB.

68 Pacno3naBanue miuactMacc U BOJIOKOH. 1
UTOro 68
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