MyHHIHDAAbHOe Ka3enHoe 06meobpazosaTeibHOE yIpeXKIcHHE

«Cpennas o6meobpazoBarensnas mxona c.lipamaskunckoro»

IpoxaaHEeHCKoro MyHRIETANLHOT0 paiiona KbP

PaccmoTpeHo: Cornacosaso: YTBEP)KIIAIO 24X

MO yuuTeneii €CTECTBEHHO-  |3aMeCTHTENb JUPEKTOPa 10 H.o.mpexropa MKOY COIH c.
HAay4YHOTO IHKJIA NPOTOKOJ YBP [lpemankuickoro -1

Ne 1 CAW.A lixyparosa U.B. 2

or «30»anrym 2022 r. lpuxaz Ne \143/3 . !

Pyk. MO Pycakosa E.A. L4 Or « 31 _»aerycra 2022 r

/

W
—

PABOYAS NMPOI'PAMMA

10 TpeMETy
XHMHSA

¢ HCTIOJIb30BaHHeM obopyoBanus nenTpa «Touka pocta»

ans 9

Ha 2022 -2023 yyebubiit rox

C.IlpumankuHCKOE

KJ1accoB

YUHTEIb:
PycakoBa Enena AnexceeBHa




Paboyas nporpamMmma y4ye0HOro npeaMera no XuMuu
JJI1 9-BIX KJ1aCCOB
(0a30BbIi1 YPOBEHbD)

ITosicHUTENBLHAA 3aNIHCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIINX HOPMAaTHBHBIX JOKYMEHTOB:

®denepanpHoro 3akoHa ot 29.12.2012r. N 273-®3 "O6 oOpa3zoBanum B Poccuiickoi
®denepanun» B IEUCTBYIONICH peIaKIINY;

®denepallbHOTO TOCYIAPCTBEHHOTO 00pa30oBaTEeNIbHOTO CTAaHIApTa OCHOBHOTO OOIMIETO
oOpa3oBanus (mpuka3 MuHUCTepcTBa 0OpasoBanus u Hayku PD Nel897 ot 17.12.2010,
3apeructpupoBanHoro B MunucrepctBe toctuiuu PO 01.02.2011. Nel9644) B
JEUCTBYIOLLEH pEIaKUY;

[Tpuxaza Munnpocsemienust Poccun ot 22.03.2021r. Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3alliil W OCYIIECTBICHHS 00pa30BAaTENbHON JEATETBHOCTH IO OCHOBHBIM
o01ieo0pa3oBaTeabHbIM I[pOrpaMMaM -00pa3oBaTENIbHBIM IIpOrpaMMaM HadajbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPEIHEr0 00LIET0 00pa30BaHUsI;

[Tpukaza MunmnpocBemenuss Poccun ot 20.05.2020 Neo 254 «OO0 yTBep:kKIeHUH
denepanbHOro mepeyHsl yueOHUKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO MPHU pealiu3aluu
UMEIOIINX TOCYJapCTBEHHYIO aKKpEAUTAIUI0 00pa30BaTeIbHBIX MPOrpPaMM HauyaibHOTO
o0miero, OCHOBHOTO OOIIEro, CpeaHero oOmero o0pa3oBaHUS OpPTraHHU3AIMSIMH,
OCYIIECTBIISIOIMMU 00pa30BaTEIbHYIO JIEATEIbHOCTDY;

YceraBa MKOY «COMI c. [TpuMankuHCKOT0» (ITOCTAHOBIIEHHE MECTHON aIMUHHUCTPALIAN
[TpoxnanneHckoro myHununaibHoro paiiona KbP Nel69 ot 05.04.2021r.);

[TporpammMbl BocrinTaHust HauasibHOTO ob1ero oopasoanus (HOO), ocHOBHOro 0011€T0
obpazosanus (O00), cpennero obmero odbpazoanusi (COO) (mpukaz MKOY «COIII c.
[Tpumankunckoro» Nel06/7 ot 28.08.2020r.).

Pabouas mporpamma mo Xxumuu B 9 Kjacce paccyuTaHa Ha 68 yacoB, 2 yaca B HE/IEIIO, U3 HUX
- 2 qaca pe3epBHBIX, KOTOPBIC MPE/IOIAraeTCsl UCIIOIB30BATh JJIsl 0000IIEHUS U TIOBTOPEHHUS
MaTepuana.

Iflayuenue XUMUU 8 OCHOBHOIL UWIKOJ1e HanpaejieHo na docmudiceHue wwdytomux ueneﬁ:

OCBOEHHUE BaKHEUIINX 3HAHUM 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XUMHH, XUMHUUECKON
CHUMBOJIUKE;

OBJIa/ICHUE YMEHUSIMHU HAOII01aTh XUMHUECKUE SBJICHHSI, TPOBOIUTH XUMUYECKUNA
HKCIEPUMEHT, MPOU3BOJUTH PACUETHI HA OCHOBE XUMHUYECKUX (DOPMYIT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIINN;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIOCOOHOCTEH B Mpolecce
IPOBEICHUS XUMHUECKOTO HKCIIEPUMEHTA, CAMOCTOSITEIbHOTO MPHOOPETEHNS 3HAaHUH B
COOTBETCTBUU C BOZHUKAIOIINMHU KU3HEHHBIMH NTOTPEOHOCTAMU;

BOCIIMTaHHE OTHOLICHUS K XMMHUHU KaK K OJHOMY U3 (pyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 2JIEMEHTY 00IIe4eTI0BEYECKON KYIbTYPBHI;

IPUMEHEHHE TIOTY4YEHHBIX 3HAHUN M YMEHUH JUIsl 6€3011acHOr0 UCIIOIb30BaHUs BELIECTB
Y MaTepUasoB B OBITY, CEJIbCKOM XO035IICTBE U Ha IPOU3BOJICTBE, PELICHUS IPAKTUIECKUX



3aJa4 B TIOBCEHEBHOM KU3HU, IPEIYIPEKIACHUS SIBICHUHN, HAHOCSAIINX BPE 30POBHIO
YeJI0BEKa U OKPY)KaIOIIeH cpefe.

[lnanupyembie pe3yabTaThl H3yYeHHUs Y4€OHOTO MpeaMeTa
IIpeomemnvimu pezynrvmamamu ocBoeHrss OCHOBHON 00pa30BaTeIbHON TPOTrPaAMMBI
OCHOBHOTO 00IIIeT0 00pa30BaHUsl SBISIOTCS:

e (opMupOBaHKE EPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MTPEACTABICHHUI O BEIeCTBAX,
UX TMPEBPAICHHUSAX U MPAKTUYECKOM PUMEHEHHH; OBJIaJICHUE TOHATHHHBIM arnapaToM 1
CHMBOJTUYECKUM SI3bIKOM XUMUHU;

® 0CO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKON HAyKH KaK 00JacTh
COBPEMEHHOT'O €CTECTBO3HAHMS, XUMUYECKUX MTPEBPAILECHUI OpraHnYECKUX H
HEOPraHNYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI )KUBOW M HEXKUBOH NPHPOJIBI;
yriryOeHue npeCTaBIeHUH O MaTepHaIbHOM €INHCTBE MUPA;

® OBJIQJICHWE OCHOBAMHU XUMHYECKOHM IPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH U
00BEKTUBHO OIICHUBATh )KN3HEHHBIE CUTYaIlH, CBSI3aHHBIC C XUMHEH, HaBBIKAMH
0e301acHOro 00paIIeHus ¢ BEIIECTBAMH, UCTIOIb3YEMBbIMHU B IIOBCETHEBHON YKU3HH;
YMEHHEM aHAIN3UPOBATh U IUIAHKPOBATh SKOJOTMYECKU 0€30MacHOe MOBEACHUE B IIETISX
cOepeKeHHsI 3I0POBBS U OKPYIKAIOIICH Cpebl;

e (opMHpOBaHNE YMEHUH yCTaHABIMBATH CBSA3U MEXy PealbHO HAOII0JaeMbIMU
XUMHUYECKUMH SBJICHUSIMH U TPOLIECCAMH, TIPOUCXOISIIUMHI B MUKPOMUPE, O0BSICHATD
NPUYHHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHUS, &
TaK)Ke 3aBHCUMOCTh IPUMEHEHHS BEIECTB OT X CBOMCTB;

® IpPUOOPETEHUS OMBITA HCIOIB30BAHUS PA3IUIHBIX METOIOB H3YUYCHUS BEIIECTB;
HaOJIIOICHNS 32 UX MPEBPAIICHUSMH IIPH MTPOBEACHUN HECTOKHBIX XUMUYECKUX
9KCIIEPUMEHTOB C HCIIOJIb30BaHHEM JIAOOPATOPHOTO 000PYI0BAaHHS U IPHOOPOB;

® yMEHHE OKa3bIBaTh MEPBYIO IIOMOIIb MPU OTPABJICHUSAX, 0’)KOTAX U IPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBaHUEM;

e OBJaJCHUE MPUEMaMH paboThl ¢ HH(POPMALIUEH XUMHYECKOTO COJICPIKaHHUS,
IpeJCTaBICHHOM B pa3Ho Gopme (B BUIE TeKCTa, GopMyll, rpaduKoB, TAOIUYHBIX
JaHHBIX, cxeM, (pororpaduii u ap.)

®  CO3/1aHUE OCHOBBI /U1 (POPMHUPOBAHUS MHTEPECA K PACHIMPEHUIO U YIITyOIEeHUIO
XMMHUYECKUX 3HAHUH U BRIOOpA XMMHUH KaK MPOQHUIBHOTO MPEAMETa IPH Mepexo/ie Ha
CTYIIEHb CPEIHETO (TIOJHOr0) 00111ero 00pa3oBaHus, a B JAJIbHENUIIIEM U B KAUeCTBE
cdepsl cBoe MpoecCHoHABHOM 1eATeTbHOCTH;

e (opMupoBaHHE MPEIACTABICHUN O 3HAUEHUH XUMHUECKOW HAYKU B PEIICHUU
COBPEMEHHBIX SKOJIOTHYECKHX MTPOOJIEeM, B TOM YHUCIIE B PEJAOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTHYECKUX KaTacTpod.

BbInyCKHUK Hay4uTCH:

* OCHOBaM peajn3aliy IPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

* IPOBOJINTH HAOJIIO/ICHUE U SKCIIEPUMEHT 1101 PYKOBOJICTBOM YUUTEIS;

* OCYILIECTBIISITh pacIIMPeHHBIN MOUCK UH(DOPMAILIUK € UCTIOTIB30BAHUEM PECYPCOB OMOINOTEK U
WHurepHera;

* co3/1aBaTh U MpeoOpa3oBbIBATH MOJIEIHN U CXEMBI JJIs PELIeHUs 3ajay;

* OCYILECTBIIATH BBIOOp Hanbosee H3PPeKTUBHBIX CIOCOOOB pelIeH s 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

* 1aBaTh OINIPEJCIICHUE IIOHATUAM;

* YCTaHAaBJIMBAaTh IPUYNHHO-CIIC/ICTBEHHBIE CBA3H;

* OCYILECTBIIATH JIOTUYECKYIO OIEPALIMI0 YCTAHOBIIEHUS POJOBHUIOBBIX OTHOLIECHUH,
OTpaHUYEHUE NTOHATUS;

* 000011aTh MOHATHUS — OCYIIECTBIIATH JIOTHYECKYIO OIEPALIMIO TIepeX0/1a OT BUIOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K MOHITHIO C OOJIBIINM
00BEMOM;

* OCYILECTBIIATh CPAaBHEHHE, CEPUALIMIO U KITACCUPUKAINIO, CAMOCTOSATENIBHO BHIOUpast
OCHOBAHUS U KPUTEPHUH JJIS YKA3aHHBIX JIOTUYECKUX OIEPALIUN;



* CTPOUTH KIACCU(PUKAIIMIO HA OCHOBE TUXOTOMHYECKOTO JIeTICHHUS (Ha OCHOBE OTPHUIIAHMS);

* CTPOUTH JIOTHUECKOE pacCyKICHHE, BKIIIOYAIOIEe YCTaHOBICHNE TPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* OOBSICHSTD SBJICHUS, IPOLIECCHI, CBSI3U M OTHOLLIEHUS, BHISIBIIIEMBIEC B X0J1€ UCCIIEIOBAHMUS;

* OCHOBAM 03HAKOMHUTEIHHOTO, U3YyUYaIOIIET0, YCBAUBAOIIETO U TIOUCKOBOTO YTEHUS;

* CTPYKTYPHUPOBATh TEKCThI, BKIIIOUYAs] YMEHHUE BBIICIATH II1aBHOE U BTOPOCTENIEHHOE, TJIAaBHYIO
UJICIO TEKCTA, BEICTPAUBATh MIOCIIEIOBATEIIBHOCTh OMMCHIBAEMBIX COOBITHIA;

* paboTaTh ¢ MeTadhopaMy — MOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHUHN, TOHUMATh U
yrmoTpeOasaTh 000POTHI peUH, MOCTPOCHHBIE HA CKPHITOM YITOJI00JICHUH, 00pa3HOM COMMKCHUH
CJIOB.

* HCIIOJIB30BATh Pa3IMYHbIC MPUEMBI TTorcKa HHPopManuu B IHTepHETe, TOUCKOBBIE CEPBUCHI,
CTPOUTH 3aIPOCHI I MOMCKa HH(POPMAIIMHN U aHATU3UPOBAThH PE3Yy/IbTAaThl IIOUCKA;

* HCIIOJIB30BATh MPUEMBI TOMCKA HH(DOPMAIIMK HA TIEPCOHATTLHOM KOMITBIOTEPE, B
MH(OPMALIMOHHOHN CpeJie YUpPEexkIeHU U B 00pa30BaTeIbHOM IIPOCTPAHCTBE;

* HCIIOJIB30BATh Pa3IMYHbIC OMOIMOTEUHBIC, B TOM YHCIIE JIEKTPOHHBIE, KATAJIOTH IS TOMCKA
HEOOXOIUMBIX KHHUT;

* HCKaTh HH(OPMAIIHMIO B PA3IIUYHBIX 0a3ax JTaHHBIX, CO3/IaBaTh U 3aIOJHATH 0a3bl JAHHBIX, B
YaCTHOCTH HCIIOJIb30BATh PA3IMUHbIE OMPEICIUTENH;

* hopMHpOBaTH COOCTBEHHOE HH(POPMALIMOHHOE TPOCTPAHCTBO: CO37aBaTh CUCTEMBI MAoK 1
pa3MeniaTh B HUX HYXHbIE HTHPOPMAIIMOHHBIE HICTOYHUKH, pa3MeIIaTh HH(OPMAIUIO B
WNHurepHere.

* IJITAHUPOBATH U BBIMIOJIHATH y4eOHOE MCCIe0BAHNE U YUEOHBII MPOEKT, UCTIONb3Ys
00opyioBaHue, MOJICIIN, METOIBI U IPUEMBI, aJICKBATHBIC HCCIIEIYeMOU TTpodieMe;

* BBIOMPATH U UCIOIH30BaTh METO/IbI, PEIIEBAHTHBIE pacCMaTpUBaEMOl Mpobieme;

* pacmo3HaBaTh M CTABUTh BOMPOCH], OTBETHI HA KOTOPBIC MOTYT OBITH MOJYYEHBI IMTyTEM
HAYYHOTO HUCCJEI0BaHUs, OTOMPATh aIeKBAaTHBIE METObI UCCIIEOBaHUSI, (DOPMYIHPOBATH
BBITCKAIONINE U3 HCCIICTOBAHUS BBIBOIBI;

* HCIIOJIb30BATh TAKHE MAaTEMAaTHUECKUE METO/IbI U MPUEMBI, KaK a0CTpaKLIUA U UAeamu3aius,
JI0Ka3aTeIbCTBO, JOKA3aTeIbCTBO OT MMPOTUBHOTO, TOKA3aTEIHCTBO 110 AHAJOTHH,
OTIPOBEPKEHUE, KOHTPIPUMED, UHAYKTUBHBIE U IEAYKTUBHBIE PACCYKICHHUS, IOCTPOCHHE U
UCTIOJTHEHUE aJITOPUTMA;

* HCIIOJIb30BATh TAKHE €CTECTBEHHO-HAYYHBIE METO/IBI U IPUEMBI, KaK HAOI0IeHUE, TOCTAaHOBKA
POOJIEMBI, BEIIBIDKCHHE «XOPOIIIEH THITOTE3bI», SKCIICPUMEHT, MOJICIIMPOBAHHE,
UCIIOJIb30BaHNE MAaTEeMAaTUYECKUX MOJeINel, TeopeTHYecKoe 000CHOBaHHE, YCTAHOBIICHHE
TPaHUIl TPUMEHUMOCTH MO/ICITU/TCOPUH;

* HCIIOJIB30BAaTh HEKOTOPHIE METOIbI MOTYYSHHSI 3HAHHUM, XapaKTepHbIE ISl COLIUATbHBIX U
HUCTOPUYECKHX HAyK: IIOCTAHOBKA MPOOJIEMBI, OTIPOCHI, OMTUCAHKE, CPABHUTEILHOEC HCTOPUICCKOE
onucaHue, O0bSICHEHHE, UCTIONB30BaHNE CTATUCTUYECKUX JaHHBIX, MHTEpIIpeTanus (pakTos;

* SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PCHHUS, UCIIOJH30BATh S3BIKOBBIC CPEJICTBA,
aZieKBaTHBIE 00CyX1aeMoii mpobieme;

* OTJIHYATH (PaKThI OT CYKJICHUH, MHCHHI U OIICHOK, KPUTHYECKA OTHOCUTHCS K CYXKJICHUSM,
MHEHUSIM, OIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS,

* BIJICTh U KOMMEHTHPOBATH CBSI3b HAYYHOT'O 3HAHMS U IIEHHOCTHBIX YCTAHOBOK, MOPAITBHBIX
CYXKICHHH MPU MOTYYSHHUH, PACTIPOCTPAHEHUH U TPUMEHEHUN HAyYHOTO 3HAHHUS.

* OITUCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCISIS HX CYNICCTBCHHBIC
MPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA ITO COCTABY, CTPOSHUIO U CBOMCTBAM, yCTaHABIUBATH IPUYHMHHO-
CJIEJICTBEHHBIC CBS3HM MEKIY JAHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA,

* PACKPBIBATh CMBICI OCHOBHBIX XHMHUYECKUX MMOHSATHH «aTOM», «MOJIEKYJIa», «XUMHYCCKUAN
DIIEMEHT», «IPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBOY, «BAIEHTHOCTHY, UCIONB3Ys 3HAKOBYIO
CUCTEMY XHMHH;

* 1300pakaTh COCTAB MPOCTEHININX BEMIECTB C TOMOIIBIO XUMUYECKUX (DOPMYIT U CYIITHOCTD
XUMHYECKHUX PEAKIH ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHU;



¢ BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAaCChI BEIICCTB, d TAKKC MACCOBYIO
JIOJTFO XUMHYECKOTO 3JIEMEHTA B COSMHEHUSAX I OIEHKH UX MPaKTUYECKON 3HAUNMOCTH;

¢ CpaBHUBATH IO COCTAaBy OKCHbI, OCHOBAaHUS, KUCJIOTBI, COJIU,

* KJIacCU(UIIMPOBATH OKCUIBI K OCHOBAHUS 110 CBOMCTBAM, KHCIIOTBI U COJIH 10 COCTARY;

* ONKUCHIBATH COCTaB, CBOMCTBA U 3HAUYCHUE (B MIPUPOJIE U IPAKTUUECKOMN ACSITEIHLHOCTH
YEJI0OBEKa) MPOCTHIX BEIIECTB — KUCIOPOAa M BOJIOPOIa;

¢ 1aBaThb CPABHUTCIIbHYIO XapPaKTCPUCTUKY XUMHUYCCKUX DJICMCHTOB U BaKHEUIIINX COCI[I/IHGHI/Iﬁ
©CTECTBEHHBIX CEMEHMCTB IEITOYHBIX METAJJIOB M TaJIOTCHOB;

* MMOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYIOM;

* IPOBOIUTH HECIIOKHBIE XUMHYECKHUE OIBITHI U HAOIIOICHUS 32 H3MEHCHHUSIMH CBOMCTB
BEIIIECTB B MPOIECCE X MPEBPAIICHUI; COOJII0IaTh MPaBUiia TEXHUKU O€30MaCHOCTH MpHU
MIPOBEICHUH HAOJIOICHUIA U OTIBITOB;

® pa3in4aTb SKCIICPUMCHTAJILHO KUCIIOTHI U I_]_[éJIO‘-II/I, MMOJIB3YACh HHAUKATOPpaMH, OCO3HABATh
HEO0OXOIMMOCTh COOTIOICHUST Mep 0€30MacHOCTH MPU OOPAICHUH C KUCIOTaMH U IIEI0YaMHU.

® OpCACIATh NPUHAIJIC)KHOCTh HCOPraHMYCCKUX BCHICCTB K OJTHOMY M3 U3YUCHHBIX
KJIACCOB/TPYIIIT: METAJLIIbI U HEMETAJUIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIPECIIATh BAJICHTHOCTD U CTEIICHb OKUCIICHUS YJIEMEHTOB B BEIIIECTBAX;

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

*0CO3HaBaTh 3HAYCHHUE TEOPETUUCCKUX 3HAHUH JJIsI MPAKTHYECKOU JISATEILHOCTH YEJIOBEKa;

¢ OIIMCBIBATH U3YUCHHBIC O6’I)CKTI)I KaK CUCTEMBI, IIPUMCHSAA JIOTUKY CUCTCMHOI'0 aHaInu3a,

* IPUMEHSATH 3HAHUSI O 3aKOHOMEPHOCTSIX MEPUOJUICCKON CHCTEMbI XUMUYECKUX AJIIEMEHTOB JIJISt
06’I)$ICH6HI/I$I U NpCABUACHUA CBOWCTB KOHKPCTHBIX BCUICCTB,

* pa3BUBaTh UH(POPMALIMOHHYIO KOMIIETEHTHOCTh MTOCPEACTBOM YTIIIyOJIeHUs 3HAHUN 00 HUCTOpUU
CTAHOBJIEHUS XUMUYECKOM HAYyKH, €€ OCHOBHEBIX HOHHTHﬁ, NEpUOANICCKOro 3aKOHa Kak OAHOIo
U3 BOKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JJOCTHKEHHIX HAYKH U TEXHHUKH.

¢ COCTABJIATb MOJICKYJIAPHBIC W ITOJHBIC HOHHBIC YPABHCHUS 110 COKpaHIéHHI)IM NOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH NTPUMEPHI PEAKIINI, TOATBEPKAAOIINX CYIIECTBOBAHUE B3AMMOCBSI3H MEKY
OCHOBHBIMH KJIaCCaMH HEOPTraHUYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHSI pa3IMYHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU
XUMUYECKON PEaKIUu;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACHCTBUS pa3IuUHbIX (DAKTOPOB HAa CMEIIEHNE XUMUYECKOTO
paBHOBECHSI.

* IIPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTaBa U CTPOCHUS,

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENBHBIE UITH BOCCTAHOBUTEIbHBIE
CBOICTBA C YYETOM CTEIEHEN OKHUCIICHUS AJIEMEHTOB, BXOISIINX B €r0 COCTaB;

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKOW B3aMMOCBSA3U MEX/1Y BEIIECTBAMHU B PSly: IPOCTOE
BEII[ECTBO — OKCHUJ] — THUAPOKCH]I — COJIb;

* XapaKTepru30BaTh 0COOBIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJIUTH IPUMEPHI YPAaBHEHUN PEeaKIHii, JIeKalIX B OCHOBE TPOMBIIIIEHHBIX CITIOCOOOB
MOJIyYeHHUs] aMMHUaKa, CepHOM KHUCIIOThI, YyTr'yHa U CTaJlu;

® OIIUCHIBATH (1)1/13PI‘—I€CKI/IC U XUMHUYCCKUC MPOUECCHI, ABJIAIOIIHUECA YaCThIO KPYTrOBOPOTa
BEILIECTB B MPUPO/JIE;

¢ OpraHMU30BbIBATh, IIPOBOAUTE YUCHUYCCKUC ITPOCKTHI IO UCCIICOBAHUTIO CBOWCTB BCIIECTB,
MMEIOIINX BAKHOE MPAKTUYECKOE 3HAYCHUE.

* TPaMOTHO 00paIaThCs C BENIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHUS TIPABHIT IKOJIOTUYECKU O€301aCHOTO MOBEACHMS B
OKpYKarollel NpUpOTHON CPENE;

* IOHUMATh CMBICI U HEOOXOMMOCTh COOTIOICHUS TIPENMCAHUH, TPEAIaraeéMbIX B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCICTB 61:1TOBOI>1 XUMHHU U OpP.;

* HCIIOJIB30BATh MPUOOPETEHHBIE KIIFOUEBbIE KOMITIETEHTHOCTH TIPU BBHITIOTHEHHUH
HCCJIEI0OBATEIbCKUX MPOEKTOB MO M3YYCHHUIO CBOMCTB, CITOCOOOB TOJIYYCHHS U PACTIO3HABAHUS
BEIIIECTB;



® pa3BUuBAaTb KOMMYHHUKATHUBHYIO KOMIICTCHTHOCTb, UCITIOJIB3Y CPCACTBA YCTHOI>'I U MACbMEHHOH
KOMMYHHKAIIMH TIPUA PadOTe ¢ TEKCTaMU Y4eOHUKA M JJOTTOJHUTEIBHOHN JIUTEPaTypoOid,
CHPAaBOYHBIMHU TAOJIUIIAMH, TIPOSBIATH TOTOBHOCTh K YBaXKEHUIO HHOW TOUKH 3pEHUS TIPU
00CYXICHUU PE3yJIbTaTOB BHITIOJIHEHHON PaOOTHI;

* 00BEKTUBHO OLCHUBATh I/IH(l)OpMaL[I/IIO 0 BCHICCTBAX U XUMHNYCCKUX IMPOLLCCCAX, KPUTHUICCKHU
OTHOCHTKCS K TICEBJIOHAYYHON HH(pOpMaIuu, HeToOPOCOBECTHON peKiiamMe, KacaroIecst
HCIIOJIb30BAHHUA PA3JIMYHBIX BCIICCTB.

Memanpeomemuvimu pe3yibmamamu OCBOCHHUsI OCHOBHON 00pa30BaTeIbHON IPOrPaMMBbI
OCHOBHOTO 00I11eT0 00pa30BaHUsl SBISIOTCS:

OBJIaJICHNE HaBbIKAMU CaMOCTOSITEIbHOTO MPUOOPETEHHSI HOBBIX 3HAaHUHM, OpraHU3alnuu
yueOHOM NesTeIbHOCTH, TOUCKA CPEICTB €€ OCYIIECTBICHUS;

YMEHHME [IJIaHUPOBATh IIYTH JOCTHXKEHUS 1LIEJIed Ha OCHOBE CAMOCTOSATEIBHOIO aHAIN3a
YCIIOBUM U CPEACTB UX JIOCTUKEHUS, BBIIEIATH aJIbTEPHATUBHBIE CIIOCOOBI JOCTHXKEHHUS
11U ¥ BEIOUpaTh Hanbosee 3 (HEKTUBHBIN CITOCOO, OCYIIECTBIATH TO3HABATEILHYIO
pedaeKcuio B OTHOIIEHUHN AEMCTBUIM 110 pEIIeHNIO YUeOHBIX U I03HABATEIbHBIX 3a/au.
YMEHHE MOHUMATh MPOOJIEeMY, CTABUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3Y, 1aBaTh
OTIpeieNIeHUE TOHATHSAM, KJIACCH(PHUIIMPOBATH, CTPYKTYPHPOBATH MaTepPHa, IPOBOIUTH
9KCIIEPUMEHTHI, APTYMEHTHUPOBATH COOCTBEHHYIO MO3ULIKIO, (HOPMYIUPOBATH BHIBOIBI U
3aKJIFOUYEHUS;

YMEHHE COOTHOCHUTH CBOM JICUCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECTBIISTh
KOHTPOJIb CBOEH IeATEIbHOCTH B IIPOIIECCE TOCTUKEHHS Pe3yNbTara, ONpeaesaTh
CIOCOOBI IEWCTBUIN B paMKaXx MPEII0KEHHBIX YCIOBUN U TPeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIIOIICHCS CUTYyallUeH;

¢dopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIIOIH30BAHUS HHCTPYMEHTOB
¥ TEXHHYECKUX CPEACTB HHPOPMALMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U
IPOTrpaMMHOTr0 o0ecrieueHus) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHUS
KOMMYHHMKATHUBHBIX U [TO3HABATEJIbHBIX YHUBEPCAJIBHBIX YUYEOHBIX NEHCTBUII;

YMEHHUE cOo3/1aBaTh, IPUMEHSTh U MPEOOPa30BBIBATH 3HAKU U CUMBOJIbI, MOJEIH U CXEMBI
JUIs pelIeHns: y4eOHbIX U O3HABATENbHBIX 3a/1a4;

YMEHHE U3BJIEKaTh UH(POPMALIMIO U3 Pa3INYHBIX HCTOUHUKOB (BKJIIOYAs CpEACTBa
MaccoBOi HH(GOpMaIuU, KOMIIAKT-IUCKH y4eOHOro Ha3HaueHus, pecypcsl HTepHeTa),
CBOOO/THO MOJIb30BATHCS CIIPABOYHOM JINTEPATYPOI, B TOM YHCIIE U HA JIEKTPOHHBIX
HOCUTEJNSX, COOMI0AaTh HOPMbI HH(POPMAIIMOHHON N30HUpaTEebHOCTH, ITHKH;

YMEHHE Ha IPAKTHUKE MOJIb30BaTHCSI OCHOBHBIMHU JIOTHUECKUMHU IPUEMAMHU, METOJAMU
HaOJI0IeHNUs, MO/IETIMPOBAHUS, 0OBSICHEHUS, PELIeHUs TPo0IeM, TPOTHO3UPOBAHUS U
ap.;

YMEHHE OpraHU30BbIBaTh CBOIO XKH3Hb B COOTBETCTBUH C IIPEICTABICHUSIMH O 3J0POBOM
o0pase ®KHU3HH, IPaBax U 0053aHHOCTIX I'PaKJaHUHA, LIEHHOCTSAX OBITHS, KYJIbTYpHI U
COLIMAJIBLHOTO B3aMMO/ICUCTBHS;

YMEHME BBINIOJHATH II03HABATEIbHBIE U IPAKTUUECKUE 3aJaHUS, B TOM YHCJIE IPOEKTHBIE;
YMEHHE CaMOCTOSITEIbHO U apI'YMEHTUPOBAHHO OILIEHUBATh CBOU ACHCTBUS U JEHCTBUS
OJIHOKJIACCHUKOB, COJIep>KaTeIbHO 000CHOBBIBAS IPABUILHOCTD WM OIIMOOYHOCTD
pesyibTara u croco0a 1eHCTBHS, aIeKBaTHO OLIEHUBATh OOBbEKTUBHYIO TPYAHOCTh KaK
Mepy GaKTUYECKOT0 UITU MPEANoIaraeéMoro pacxoja pecypcoB Ha peleHue 3a1auu, a
TaK)K€ CBOM BO3MOXKHOCTH B IOCTH>KEHUU LIEJIN ONPEAEIEHHON CI0XKHOCTH;

yMeHue paboTtats B rpyie — 3 (HEKTUBHO COTPYAHUYATH U B3aUMOJCHCTBOBAThH Ha
OCHOBE KOOpAMHAIINU PA3IMUHBIX MO3UIMHA MTPHU BEIPA0OTKE OOIIETO PEelIeHUs B
COBMECTHOM JIeATENIbHOCTH; CIYyIIaTh NapTHepa, GOpMyIUpoBaTh U apryMEHTHPOBATh
CBOE MHEHHE, KOPPEKTHO OTCTaWBATh CBOIO MO3UIIMIO M KOOPJIMHUPOBATH €€ C MO3ULIUU
NapTHEPOB, B TOM YHUCJIE B CUTYallUN CTOJIKHOBEHUS! HHTEPECOB; IPOTYKTUBHO
pazpemaTh KOHGIUKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3ULIUN BCEX €r0 YUaCTHUKOB,
MOWCKA U OLICHKH aTbTEPHATUBHBIX CIIOCOOOB pa3penieHns KOHPINKTOB.



Kpowme Toro, k MeTanpeIMeTHbIM PE3yJIbTaTaM OTHOCSITCSI YHUBEPCATbHBIC CIIOCOOBI
nesitenibHOCTH (Y'Y 1), KoTopble GOpMUPYIOTCS B IIKOJIBHOM KypCe XUMUU U MIPUMEHSIOTCS KaK
B paMKax 00pa30BaTEILHOTO MPOIlecca, TaK U B PeaTbHBIX )KU3HEHHBIX CUTYaIUsIX:
Juunocmuwie YY/I:
e oco3HaHHe ceds Kak wieHa o0iiecTBa Ha IN100aIbHOM, PETHOHAIBHOM U JIOKAJIbHOM
YPOBHSIX (KUTENb TUIAHETHI 3eMJIsl, dKUTEIb KOHKPETHOTO PETHOHA);
® 0OCO3HaHHME 3HAUMMOCTH U OOIIHOCTH TI00aNbHBIX IPOOJIEM YEeIOBEUECTBA;
® HMOLMOHAIBHO-IIEHHOCTHOE OTHOLICHHE K OKPYXKAIoIeH cpesie, HeOOXOJUMOCTH e&
COXpaHEHHUs U PALIMOHAIBHOTO UCIOIb30BaHMS;
® [aTPUOTHU3M, JHOOOBb K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOCH CTpaHE;
® yBaXCHHE K UCTOPUHU, KYJIbTYype, HALIMOHAIBHBIM OCOOEHHOCTSIM, TOJIEPAHTHOCTD.
e Perynstusneie VY /I;
® CIOCOOHOCTh K CAMOCTOSTEILHOMY IPHOOPETEHUIO HOBBIX 3HAHUHN M MPAKTUYECKUX
YMEHUH;
YMEHUS YIPABIIATh CBOCH IIO3HABATEILHOM ACSATEIBHOCTBIO;
YMEHUE OPraHU30BbIBATH CBOIO JICSITEIIBHOCTD;
ONpENENATh €€ LEeNH U 33/1a4u;
BBIOHMpATh CPEACTBA U MPUMEHATH UX Ha MIPAKTHKE;
OLICHUBATH JOCTUTHYTBIE PE3YJIbTaThI.
Ho3naseamenvnvie YY/[:
e (QopmupoBaHUE U pa3BUTHE IO CPEICTBAM XMMHUECKUX 3HAHUI M03HABATEIbHBIX
MHTEPECOB, UHTEJUIEKTYaJIbHbIX U TBOPUYECKUX PE3YJIbTATOB;
® yMEHHE BECTH CAMOCTOSITENIbHBIN MOUCK, aHAIINU3, 0TOOp nHpOpMaIuu, eé
npeoOpazoBaHue, COXpaHEHUE, IEpeavy U IPE3EHTALNIO C TIOMOLIbI0 TEXHUYECKUX
CPENCTB.
Kommynuxamuenvie YY/I:
®  CaMOCTOSTEIbHO OPraHU30BBIBATH YUEOHOE B3aUMOEICTBIE B rpyne (ONpeaesTh
o0I1He 1eTu, pacpeeNaTh POIH, TOTOBAPUBATHCS IPYT C APYTOM)
OO0y4eHre XMMUU B OCHOBHOM IIKOJIE HAMPABJIEHO Ha JOCTH>KEHUE CIIETYIOINX JTMYHOCTHBIX
pE3yJIbTaTOB:
® OBJIJICHHUE HA YPOBHE 00111eT0 00pa30BaHUs 3aKOHYCHHON CHCTEMOM XUMUYECKUX
3HAHUW U YMEHHM, HABBIKAMU WX MPUMEHEHHS B PA3JIMYHbBIX )KU3HEHHBIX CUTYAIUsIX;
® OCO3HaHHUE IIEHHOCTH 3HAHUM N0 XMMHUHU KaK BaKHEUILEr0 KOMIIOHEHTA HAYYHOU
KapTHUHBI MUPA;
e c(opMHPOBAHHOCTH YCTONYMBBIX YCTAHOBOK COLIMAJIbHO-OTBETCTBEHHOI'O MTOBE/ICHNUS B
OKpYXKarollel cpesie — cpelie OOMTaHUsI BCETO )KUBOTO, B TOM YHCJIE U YEJIOBEKA.
BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNTHCH:
® BBIIBUTATh U MPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3b O XUMUUYECKHX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CLIOCOOHOCTH BCTYIAaTh B XUMHUYECKHE
peakiy, O XapaKTepe U MPOJIYKTaX Pa3IMUHbIX XUMUYECKUX PEaKLUii;
®  XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOWCTBAM, YCTaHABJIMBATh
MPUYHHHO-CIICACTBEHHBIE CBSI3H MEXK/y TAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
® COCTaBJISITh MOJIEKYJISIPHBIE U MOJTHBIE MOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;
® MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE HITH
BOCCTAHOBUTEIbHBIE CBOMCTBA C YUYETOM CTEIIEHEW OKUCICHUS JIEMEHTOB, BXOISIINX B
€ro COCTaB;
® COCTaBJIATh YPaBHEHHUSI PEAKIINIl, COOTBETCTBYIOLIUX MOCIEI0BATEIIbHOCTU
MpEBpAIllCHNI] HEOPraHUYECKUX BEUIECTB PA3IMUYHBIX KIJIACCOB;
® BBIIBUTATh M MPOBEPATH IKCIIEPUMEHTAILHO TUITOTE3bI O pe3yJIbTaTaX BO3JACHCTBUSA
pa3aNyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUUYECKOM peakluu;
®  HCIOJIB30BATh MPUOOPETEHHBIC 3HAHUS JUTSI SKOJIOTHYECKH TPAMOTHOTO MTOBE/ICHUS B
OKpYXKarolleu cpese;



® UCIOJb30BATH NPUOOPETEHHBIE KIIOYEBbIE KOMIIETCHIIUH MIPH BBITIOJIHEHUH NTPOEKTOB U
y4eOHO-UCCIIEIOBATENBCKUX 3a/1a4 [0 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyUEHHS U
pacrno3HaBaHMsl BEILECTB;

e 00BEKTHBHO OLEHUBATH MH(POPMALIUIO O BEIIECTBAX U XUMHUYECKUX MPOIIeccax;

® KPUTMYECKH OTHOCHTBHCS K IICEBJIOHAYYHOW MH(POPMALINHU, HEAOOPOCOBECTHOM pekiame B
CpeACTBax MaccoBoil HH(popMaIHH;

® 0CO3HaBaTh 3HAYCHHUE TEOPETHUECKUX 3HAHUH I10 XUMHUU JUIsI IPAKTUYECKOU
JIeATEIIbHOCTH YEJIOBEKA;

® C03/1aBaTh MOJEJM U CXEMBI AJIS pellleHUs y4eOHbIX U [I03HABATENbHBIX 3a/1a4; IOHUMATh
HE00X0AUMOCTh COOJIIOICHUS IPEANUCAHUM, IPeIaraéMblX B HHCTPYKIUAX 110
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHUU H JIP.

Cucrema OLEHKH pe3yJIbTaTOB OCBOCHHS NPOrpaMMBbl Y4e0HOI0 IpeaMeTa

Metoab! 1 opMbl 00yUEHHS OTIPEACIISIOTCS C YI€TOM WHANBHUIYATbHBIX U BO3PACTHBIX
0COOEHHOCTEH yyaluxcsl, pa3BUTHS U CaMOPa3BUTHUS IMYHOCTU. B CBSA3M ¢ 3TUM OCHOBHBIE
METOJMKH U3YUYEHUsI XUMHUH Ha JAHHOM YpOBHE: 00YUYEHHE YEPE3 ONBIT U COTPYJHUUECTBO; YUET
UH/IMBUYaJIbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaluXCs.

OcHoBHOM (hopMOIi 00yUIEeHHUS SABISAETCS YPOK, THITBI KOTOPOTO MOTYT OBITh: YPOKH YCBOCHHS
HOBOH y4ueOHOI uH(popMaIm; ypoku GopMHUpOBaHUS NMPAKTUUECKUX YMEHHUH U HABBIKOB
yUaIIUXCsl; YPOKH COBEPIICHCTBOBAHNUS M 3HAHWH, YMEHU M HABBIKOB; YPOKH 0000IICHUS U
CUCTEMATH3alMM 3HAaHUW, YMEHUI U HaBBIKOB; YPOKH IIPOBEPKH U OLICHKU 3HAHUM, YMEHUH U
HABBIKOB YYalllMXCsl; IOMUMO 3TOr0 B IPOrpamMMe MPEeAYCMOTPEHBI TaKUE BUIbl YUEOHBIX
3aHATUM KaK JIEKI[UH, CEMUHAPCKHE 3aHATHS, IpaKTHUECKUue paboThl, KOH(PEPEHIIUH, UTPBI,
TPEHUHTH.

Jl1s KOHTPOJIsl YPOBHSI JOCTHXKEHUH YYaIlUXCsl UCIIOJIb3YIOTCS TaKUe BUJIBI U (POPMBI
KOHTPOJIS KaK MPEABAPUTEIbHBIN, TEKYIIHHA, TEMaTUIECKUN, HTOTOBBIH KOHTPOJIb; (hOPMBI
KOHTPOJIS: KOHTpOJIbHAs paboTa, nuddepeHnnpoBaHHbIN MHIMBU Ly bHbIN THCbMEHHBIH
OTIPOC, CaMOCTOSATENNbHAS, TIPOBEpOUYHast paboTa, KOHTPOJIbHAS paboTa, TECTUPOBAHUE,
XUMUYECKUN TUKTAHT, IMCbMEHHBIE TOMAIIHUE 3aaHus1, KOMIIBIOTEPHBIN KOHTPOJIb, aHAIU3
TBOPUYECKUX, HCCIIEI0BATENbCKUX PadoT.

Conep:xanue yueOHOT0 npeamera
9 kaace

Iloemopenue ocnoguvix eonpocoe 8 knacca (3 uaca)

ITepnonnueckuii 3akoH u Ilepuonnueckas cucrema XuMuueckux anemeHnTos (.M. Menneneesa B
CBETE TEOPUM CTPOEHUS aTOMa.

Xumunueckas cBsizb. CTpoeHue BenlecTBa. TUIBI KPUCTAIIMUECKUX PEIIETOK.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB. PacyeTsl Mo XMMUUYECKUM
YpaBHEHUSIM.

Jemoncrpanuu. Tabnuua «Buasl csazeity. Tabnuna « TUITBI KPUCTATUIMYECKUX PEIIETOK

Tema 1. Knaccugukayun xumuueckux peaxyuii (6 u)

Knaccugpukanuss XUMHYECKMX peaklMid, peaklMu COEAMHEHHs, pa3JIOXKEeHHUs, 3aMelICHus,
oOMeHa. OKHCIMTENbHO-BOCCTAHOBUTENbHBIE  peakiuuu. OKuciuTenb, BOCCTAaHOBUTEID,
IIPOLECCHl  OKHUCIEHUS, BOCCTaHOBIEHHA. (COCTaBICHHE YpPaBHEHUH  OKHUCIHUTEIBHO -
BOCCTAHOBUTEJIbHBIX PEAKIUH C MOMOILBbIO METO/1a AJIEKTPOHHOTO OaliaHca.

TennoBoii 3¢ ekt xumuueckoit peakuuu. TepMOXUMUYECKUE YPaBHEHUS, pACUEThI 110 HUM.
CKOpOCTh XMMUYECKUX PEAKIUN. 3aBUCUMOCTh CKOPOCTH XMMUYECKUX PEAKIUN OT pa3IMYHbIX
YCIIOBUI: OT IPUPO/Ibl PEATUPYIOIINX BEIIECTB, IUIOIMIAIU TOBEPXHOCTH COIIPUKOCHOBEHUS,
KOHIEHTPAIlUU pearupyroInX BElIeCTB, TEMIEPATyphl, KaTaau3aTopa. XUMUUYECKOE
paBHOBeECHE, YCIOBHS €ro cMelleHus. Pemenue 3amau.

JdemoHcTpaumu.

Hemoncmpayus onvimos, bIACHAIOWUX 3A6UCUMOCTHb CKOPOCIU XUMUYECKUX PeaKyull om
PA3IUUHbIX PAKmMopos.



Tabmuier «OOpaTuMbIe peakium», « XuMUIeckoe paBHOBecHe», «CKOPOCTh XMMHYECKON
peaKIum.

JlabopaTopHble onbIThI. OKucIumenbHO-60CcCManogumenshsie peakyuu .  Mzyuenue peakyuu
83aUMOOCUCMBUSL CYIbHUMA HAMPUSL C NEPOKCUOOM 8000PO0A

Pacuemmnvie 3a0auu.

PacueTsl 1o TepMOXUMHUYECKUM YPABHEHUSIM.

IpakTuyeckasi padora. M3yuenue 61usiHus yCI08Ull NPOBEOEHUS XUMUYECKOU peaKyuu Ha ee
CcKOpOCmb

Tema 2. dnexmponumuueckan ouccoyuayus (74)

ONEKTPONAUTBl U HEINCKTPOJIUTHI. DJIEKTPOJIUTUYECKAs] JTUCCOIMAIMs BEIIECTB B BOIHBIX
pactBopax. HMounbl. Katuonsl u anuonsl. ['uapatHas Teopus pacTBOPOB. DIEKTPOIUTUYECKAS
JUCCOIMALUs KHUCIIOT, Imeinoded u coneid. Crmabble M CHiIbHBIE 3JEKTpONUTHL. CTerneHb
JUCCOLIMAINY. Peakuuu wnoHHOro oOMeHa. XwuMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWICCKUX COCOUHCHWH B CBETE NPEICTaBICHUN 00 JJICKTPOIUTHYCCKOW ITUCCONMANH H
OKHCJIMTCIIBHO - BOCCTAHOBUTCIIbHBIX PCAKIUAX. FHI[pOHI/I3 CcoJIeH.

JemoHcTpanuu. VcnbiTanue pacTBOPOB BELIECTB HA ANEKTPUUYECKYIO IPOBOIUMOCTb.
JIBuKEeHME HOHOB B 3JIEKTPUUYECKOM I10JIE.

JlaGopaTtopHble onbITbl. Cunvhble u crabvle snekmpoaumvl . Peakyuu uonnozo oomena
.Bzaumooeticmeue euopokcuoa 6apusi ¢ cepHoil KUci0moil.

IIpakTuyeckas padora. Pemenre sKCiepUMEHTANBHBIX 33424 M0 TeME «DJIEKTPOITUTHYECKAs
JUCCOLIAAITUS.

Tema 3. I'anozenwi (5 u)

[TonoxeHre TaJoreHOB B MEPUOINYECKON CUCTEME U CTPOEHUE UX aTOMOB. DPU3NYECKUE U
XUMHYECKHE CBOWCTBA raJOTE€HOB.

CpaBHuUTENbHAS XapaKTePUCTHKA rajoreHoB. [IpruMeHenne raaoreHos.

Xnoposogopoa. Ilonyuenue. ®usznueckue cBoiictBa. ConsiHast KUCIOTa U €€ COJIH.
Ilpakmuueckan padoma. IlonydeHre XJIOpOBOJIOPOA U U3YUYECHHUE €TI0 CBOMCTB.
Lemoncmpayuu. ®rusndeckue CBOMCTBA raJIoreHoB. [lonydeHne XxJ0poBo1opoa U paCTBOPEHUE
€ro B BOJIE.

JlabopaTopHble onbIThbl. Pacrio3HaBanue COISHON KUCTOTHI, XJIOPUIOB, OPOMHUIOB, HOJIUIOB U
noaa

Tema 4. Kucnopoo u cepa (8 u)

[TonoxeHune KUCI0poJa U Cepbl B NEPUOIUYECKON CUCTEME XUMUYECKUX AIIEMEHTOB, CTPOCHHE
UX aTOMOB. AJUIOTPONHUS KUCIOPOJa — O30H.

Cepa. Annotponus cepbl. Dusnyeckue u XuMudeckue cBorcTa. Haxoxienue B mpupoe.
[Tpumenenue cepbl. Oxcun cepbi(IV). CepoBogopoHas U cepHUCTAsI KUCIOTHI U UX COJIH.
Oxkcup cepri(VI). CepHas kucnorta u ee conud. OKUCIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHON
CEpPHOM KHUCJIOTBHI.

[ToHsiTHE O CKOPOCTH XMMHUYECKUX peakiuii. KatannzaTtopsl.

JleMoHcTpanum. AJUIOTPONHUS KUCIOPOJa U cepbl. 3HAKOMCTBO ¢ 00pa3liaMu IPUPOTHBIX
Cylb(QHIIOB, CYIb(HATOB.

JlabopaTopHusble onbIThl. PacrioznaBanue cynbhua-, cyabUT- U cylb(paT-nuoHOB B pacTBOpE
IIpakTuyeckas padora. Pemienue skcnepuMeHTaNIbHBIX 3a7a4 1o Teme «Kuciaopoa u cepay.
Pacuemmnvie 3a0auu. Beraucienus mo XMMHUYECKUM YPaBHEHUSM PEeaKIUil MacChl, KOJMYECTBA
BEIIIeCTBa WU 00beMa M0 U3BECTHOM Macce, KOMYECTBY BEIIECTBA UM 00bEMY OJTHOTO U3
BCTYMAOIINX WK MOTYYarOINXCs B PEAKIMH BEIECTB.

Tema 5. A3om u ¢hocghop (9 u)

[Tonoxxenue azota u pocdopa B IEPUOAUUYECKON cHUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE UX
aToMOB. A30T, (hu3nuecKre U XUMUYECKHE CBOMCTBA, TIOJydeHre U mpuMeHeHune. Kpyrosopot
azora B mpupoje. AMMuak. Pu3n4eckre 1 XMMUYECKUE CBOMCTBA aMMHaKa, MOJy4eHue,
npumenenue. Comu ammonus. Okcunsl azota(ll) u (IV). A3oTHast KUCIIOTa U €€ COJH.
OKHUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.

®ochop. Amnorponus Gpochopa. Puznyeckue U XuMUIecKre cBoicTBa Gochopa. Okcun
docdopa(V). OprodochopHas kucioTa u ee Cou.

MunepaiibHble yI00peHusl.



JNemoncrpanuu. [loaydyenne aMMuaka 1 €ro pacTBopeHue B Bozie. O3HaKoMIICHHE ¢ 00pa3lamMu
MIPUPOTHBIX HUTPATOB, ocdaToB.

JlabopaTopHsble onbITbl. OOpasosanue coneu ammonus. OchosHble C80UCMBA AMMUAKA.
B3aumopeiicTBue coneld aMMoHus co mienodamu. O3HaKOMIICHHE ¢ a30THBIMU U (hOChHOPHBIMU
y100peHUsIMHU.

IMpakTnyeckue padorsel. [lonydyeHre aMmmuaka u U3y4eHHUE €ro CBOMCTB.

Tema 6. Yenepoo u kpemnuii (8 u)

[Tonoxenue yriaepoaa u KpEMHUS B IEPUOANYECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHUE
UX aTOMOB. YTJIEpO/l, AJUIOTPOITHBIE MOAU(PHUKAINY, PU3HUECKUE U XUMUYECKHE CBOHCTBA
yriepojia. YTrapHbIi ra3, CBOMCTBA U (PU3HOJIOTHUECKOE JCHCTBHE HA OpTraHn3M. Y TJICKUCIIBII
ra3, yrojbHasi KUCJI0Ta U ee coiau. KpyroBopot yriepoja B mpupoJe.

Kpemunii. Oxcupn kpemuusa(IV). Kpemauesas kucinora u ee conu. Crekno. [{emenT.
JemoncTpanuu. Kpucraninueckue pemeTky anmasa 1 rpaputa. 3HaKOMCTBO ¢ 00pa3iaMu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIICHHE C Pa3IMUYHBIMH BHJIaMU TOILJIMBA.
O3HaKOMJIEHHE C BUJIaMH CTEKJIA.

JlabopaTopHblie onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMU U B3aHMMOIIPEBPALICHUSIMHI KapOOHATOB
U ruipokapOoHaToB. KauecTBeHHBIC peakiinu Ha KapOOHAT- M CHIINKAT-HOHBI.

IIpakTuyeckas padora. [lonyuenue okcuna yriepona(IV) u uzydenue ero cBOucCTB.
Pacnio3naBanue kapOOHATOB.

Tema 7. Oouwue ceoiicmea memainnoe (13u)

ITonoxeHnne MeTaIoB B IEPUOANYECKON cucTeMe XUMHUYecKuX nemenToB J[. M. Menzeneesa.
Meramnuueckas cBsi3b. PU3HYECKUE U XUMUYECKUE CBOMCTBA METAJIIOB. Psii HanpsykeHuit
METaJIJIOB.

[Tonsitre o metamtypruu. Crioco6b! nonydeHus metamuioB. CruiaBsl (CTalb, YyTyH,
JIOpaJIIOMUHUN, OpoH3a). [Ipobiema 6€30TX0AHBIX TPOU3BOJICTB B METAJUTYPIrUU U OXpaHa
OKPY’KaroIlle Cpebl.

[Ienounsie MeTasibl. [lonokeHne METOYHBIX METAJUIOB B IEPUOJNYECKON CUCTEME U CTPOEHUE
atomoB. Haxoxnenue B npupoze. ®usnueckue u Xummueckue cBoicTa. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[[{enouno3zemenbHbIe MeTAIUIBL. [1on0XKeHNE IeI0YHO3EMENBHBIX METAJUIOB B IEPUOINUECKOM
cucreMe u ctpoeHne aromoB. Haxoxnenue B npupoze. Kansuuii u ero coennHenus. XKecTtkocts
BOJIBI M CTIOCOOBI €€ YCTPaHEeHHS.

Amomunuii. [TonoxeHune aaTtoMUHUS B IEPUOANYECKOM cCTEME U CTPOEHUE €r0 aToMa.
Haxoxnenue B mpupoje. dusndeckre 1 XUMUYECKHE CBOMCTBA aTFOMUHUSA. AM(OTEPHOCTH
OKCHJIa U THJIPOKCHJIA AIFOMUHHSL.

Keneso. [lonoxenne xeneza B NEpUOIUUECKON CUCTEME U CTpOEHME ero atoMa. Haxoxnenue B
npupoje. Pusnueckre U XMMUUYECKHEe CBOMCTBA xkene3a. OKCHUIbL, TUAPOKCUABI U COJIU
xenesa(Il) u sxeneza(Il).

JeMoHcTpanum. 3HaKOMCTBO € 00pa3liaMy BaKHENIINX COJIel HaTpHs, Kalus, IPUPOIHBIX
COEIMHEHUH KaJblLus, pyJaMH XKeje3a, COeIMHEHUSIMU antoMuHus. Bzaumopeiicteue
HIEJIOYHBIX, IEJT0YHO3EMENIbHBIX METAIJIOB U aTIOMUHUS ¢ BoJoH. CxKuranue xeinesa B
KHCIIOPOJIE U XJIOPE.

JlaGopaTtopHbie onbIThI. [TonyyeHne ruipokcua aIlOMUHUS U B3aUMOJIEVCTBUE €r0 C
kucnotramu u menoyamu. [lonyuenne runpoxcuaos xenesa(ll) u (I1I) u B3aumopeiicTBue ux ¢
KHMCIJIOTaMU U 1iesodamu. «/Kenezo . Okucienue jxcenesa 60 81aA}CHOM 8030yXe»

IIpakT4yeckue padoThI

Pemenue skcriepuMeHTAIbHBIX 3a7a4 10 TeMe «MeTaibl U UX COeIUHEHUS».

Pacuemmnvie 3a0auu. Beraucnenus mo XMMHUYECKUM YPaBHEHHUSIM MacChl, 00beMa Wn
KOJIMYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB pPEaKIIMH [0 Macce UCXOAHOIO BEIIeCTBa, 00beEMY
VI KOJIMYECTBY BEILIECTBA, COACPKAIIETO ONPEECIICHHYIO I0JII0 IPUMECEH.

Tema 8. Ocnoewt opeanuyeckoii xumuu(8 u)

[TepBoHavanbHbIE IPEACTABICHUS 00 OPraHUYECKUX BeliecTBax [lepBoHavaibHbIe CBEACHUS O
CTPOCHHUH OPTaHMYECKUX BellecTB. OCHOBHBIE MTOJIOKEHUS TEOPUH CTPOEHUSI OPraHUYECKUX



coeaunenuiit A. M. byrneposa. M3omepus. YnpouieHHas kiaccuukanus OpraHuuecKux
COCTUHEHUN.

Yraesogopoasl. [Ipenensubie yrieBonopoasl. MetaH, 3taH. PU3NYECKUE U XUMUYECKUE
cBoiictBa. [Ipumenenue.

HenpenenbHsbie yriesogopoabl. OtuiieH. Gusnueckre u XxuMudyeckue cBoiictpa. [Ipumenenue.
Aunerunes. Jluenosblie yriaeBogoposl. [IoHsTHE 0 HUKIMYECKUX YIIIeBO0poaX (LIMKIOATIKAHBI,
6en3oun). Ilpupoanbie HCTOYHUKH yTiIeBOA0po1oB. HedhTh 1 mpupoaHbIil ra3, UX MpUMEHEHHE.
3amura aTMocepHOro Bo3ayxa ot 3arpsizHeHust. Ciuptel. OgHOaTOMHbIE CIIUPTHL. MeTaHolI.
Oranoi. Pusnueckue cBoicTBa. PU3HOIOIrMUECKOE IEHCTBUE CIMPTOB HA OPraHU3M.
[Tpumenenne. MHOTOATOMHBIEC CITUPTHI. DTUICHTIUKOIL. [ muniepuH. [Ipumenenune. KapboHnosbie
KHUCIJIOTHL. JKupbl. MypaBbrHast U yKCyCHast KUCJIOThL. PU3nYeCcKue CBOMCTBA.

[Tpumenenue. Bricine kapOoHOBBIE KUCIOTHI. CTeapuHoBast KucaoTa. Kupbl — IPOAYKTHI
B3aMMO/ICHCTBHSA TTIUIIEPHUHA U BBICIIMX KapOOHOBBIX KUCIOT. POk skxMpoB B mporiecce oOMeHa
BEUIECTB B opranusmMe. KaaopuiiHOCTb KHUPOB.

VYrnesons! I m0k03a, caxapo3a — BaKHEWIKE NIPEACTaBUTENN YIVIEBO10B. HaxoxieHue B
npupone. Porocunres. Posb MIIOKO3bI B MUTAaHUU U YKPEILIEHUH 340p0oBbs. Kpaxmai u
LIEJUII0NI03a — IpUpoAHbIe nosmMepbl. Haxoxaenue B npupoze. [Ipumenenue.

benku — 6uonomumepsl. CoctaB OenkoB. Oynkiuu 6enkoB. Ponb 6enkoB B nutanuu. [lonstue
0 (epMeHTaX U TOPMOHAX.

[Tomumepsl — BBICOKOMOJIEKYJIApHBIE coenuHenus. [lonuatunen. [lonunponumneH.
ITonuBuHunxnopua. Ilpumenenne noirMepos.

JemoHcTpanuu. Mozeny MOJIeKyJl OpraHMYeCKUX COeTMHEHUH, cXxeMbl, Tabiauibl. ['openue
YIIIEBOIOPOAOB U OOHAPYKEHHE MTPOTYKTOB UX TopeHus. O0pa3ibl HEPTH U MTPOTYKTOB UX
nepepadoTKU. BuieoonsITl 0 CBOMCTBaM OCHOBHBIX KJIaCCOB BELIECTB.

PacueTHble 3a1a4n. Y CTaHOBJICHUE POCTEHIIEH (HOPMYITBI BEIIECTBA 10 MACCOBBIM JIOJISIM
3JIEMEHTOB.

Pe3eps 3 uac

Temamuueckoe naanupoeanue

9knacc
Neni/n | Pazmennl Kon- | Moayasb padoueii nporpaMmmbl Koua-Bo | Koua-Bo
NporpaMmbl | BO pocnutanus «llIkoabHblii ypox» KOHTPO | MPaKTH
yaco J. padoTt | 4. padot
B
1 [ToBTOpeHME 3
Kypca 8
KJjlacca
2 MHmuoroo6pas dopmupoBaHuE YMEHUs paboTaTh B 1 2
ue 13 | rpynmax u mapax mpu BBIOJTHEHUU
XUMHYECKHX npakTrdeckux padot. Co3nanue
peaxkuui npe3eHTanuii «CKOPOCTh XUMUYECKUX
peakuuiny, «XUuMHYECKOE PaBHOBECUE
WM OErCTBO OT HACWIIHSD)
3 Hemeramsr Buneoypoku 1 4
30 | https://youtu.be/ijbaZyPO5CQ
Co3nanune npe3entanuii «Coau a30THOMU
KUCTOTHI, «COCIMHEHHSI CePhI»,
«Dochop u ero CoOeTUHEHUS»
4, MerTtayuiet Coznanue npezeHTanuii «Metamibil -3 1 1
13 | rpynn riaBHBIX HOATrpynm, «XKeneso u



https://youtu.be/ijbaZyPO5CQ

€ro COCAMHCHU

5 Kpatkuii Buneoypoku 1 -
0030p 8 https://youtu.be/VWyqjz1fUgk,
BAXKHEUIINX https://youtu.be/CwKnz0ogBbU
OpraHUuYecKu https://resh.edu.ru/subject/lesson/2066/m
X BEILECTB ain/  cnupTel
https://resh.edu.ru/subject/lesson/2065/m
ain/ KapbOHOBbIE KMUCIOTbI C/IOXKHbIE
adupobl, Kupbl
6 PesepBHOE 3anuTa nNpoeKTOB - -
BpeMs 3
70 4 7

Hroro

IIpakTHyeckas 4acTh NPOTrPaMMBI.

KonTposabHbie padoThbI:

A

«Kmaccudukarus XaMUIeCKUX PEaKIil. DIIEKTPOTUTHICCKAS TUCCOITHAIINS.
«HemeTtamnnb».

«MeTanuby.

«BaxHeime opraHM4ecKre COeAMHEHUSI

IIpakTHyeckue padborTsbI:

N

No v s~ w

W3yueHne BIUsHMS YCIOBUM IPOBENCHNS XUMUUECKONW PEAaKIMK HAa €€ CKOPOCTb.
Pemenue skciepuMeHTaNbHBIX 3a7a4 10 TeMe «CBOMCTBa KUCIOT, OCHOBAaHUMN U COJel
KAK JJIEKTPOJIUTOB.

«lTonmydyenne coiasiHON KUCTOTHI U U3YUEHHUE €€ CBOMCTBY.

Pemenune skcnieprMeHTaNbHBIX 33a4 1o Teme «Kucnopon u cepay.

«ITonydyeHre aMmmMmuaKa v U3y4€HUE €ro CBOKMCTBY.

[Tonyuenue okcuna yriepona (IV) u usyuenue ero cBoiicTB. Pacmo3naBanue kapOOHaTOB
Pemenne sxcriepruMeHTANBHBIX 3aa4 110 TeMe «MeTasulbl ¥ UX COSUHEHUSD.



https://youtu.be/VWyqjz1fUgk
https://youtu.be/CwKnz0ogBbU
https://resh.edu.ru/subject/lesson/2066/main/
https://resh.edu.ru/subject/lesson/2066/main/
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/2065/main/

KaJIeHI[apHO-TeMaTI/I‘IeCKOE IJIAHUPOBaHUEC

9 kJacce

ypoka

Tema ypoka

Ko.-
BO
qac.

Jara
NPOBeICHUs

ITo Pdakr.
TJIAHY

IIpumeyanus

IToBTO

eHHe Kypca 8 kiace

BBOHBIN HHCTPYKTaX MO TEXHUKE
6e3omacHocth. [leproaudecknii 3aK0H 1
[ICXD JI.1.MenpaeneeBa B CBETE
CTPOEHHUSI aTOMa

Xumuyeckas cBsi3b. CTpOEHUE BEIIECTBA

OCHOBHBIE KJ1aCcChl HEOPTaHUYECKUX
COEJIMHEHMH, UX CBSI3b MEXJly COOOM

MHuoroo0pa3zne XUMHYECKHX pPeaKkuuii

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Jl/o . « OkucaumenbHo-
80CCMAHOBUMENbHBIE PEAKYUU .
H3yuenue peaxyuu 83aumooeticmsus
cynbguma Hampusi ¢ HePoOKCUOOM
8000p00a»

TernoBoit 3¢ ekt XuMUIECKuX
peakuuii. IK30- U SHAOTEPMHUYECKHUE
peakuuu. PacueTHble 3a1a4u.
Brruucnenus no TepMOXUMHYECKUM
YpaBHEHUSM.

CKOpOCTh XMMHUYECKUX PEAKITHH.
[IepBoHavabHBIE IPEACTABICHUS O
KaTaimse.

IIpakTnyeckas padora Nel. 13yuenue
BIIMSIHMS YCIIOBUH IIPOBEICHHUS
XMMHYECKOHN pEaKIMM Ha €€

ckopocth. Th.

OO6patuMble 1 HEOOpaTUMBbIE PEAKLIUH.
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

10.

0O060011eHue 110 Teme. Perienne 3aqau

11.

CymHocTh nporecca
AJIEKTPOJIUTUYECKON JUCCOIMALINH.

12.

Jlucconmarus KUCa0T, OCHOBAaHUH H
coJei.

13.

Crnabbie U CUITBHBIE DJIEKTPOJIHUTHI.
Creneup nucconnanuu. JI/o . « Cunvhole u
caabwle dINeKmMpOoIUNbLY

14.

Peaxiiuu nonHOr0 0OMeHa M yCIIOBUS UX
npotekanus. JI/o. «Peaxyuu uonnozo
obmena. Bzaumooeticmeue cudopoxcuoa
bapusi ¢ ceproll KUCIOMOILY

15.

IMaaponus coneii. O600IIEHNE TTO TEMaM
«Kiaccuukanmsi XuMUIeCKUX




peaKiuii» u «IEKTPOIUTHIECKAs
M CCOLIMALIUSY.

16. | IlpakTnueckas padora Ne2. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«CBoliCcTBa KHCJIOT, OCHOBAaHHMI M COJICH
Kak MeKTpoauTos». Th.

17. | KonTpoabHas padora Ne 1 no remam

«Kiaccuukanmsi XMuMUIeCKHX
peakuuii» u «IEKTPOJIUTHIECKAS
JUCCOLIUAIUSY.

MHuoroo0pa3ue BelecTs.

18.

ITonosxeHune rajoreHoB B
NEePUOINYECKOH TabJIUIEe U CTPOEHUE UX
aToMoB. CBOIICTBa, [1OJIy4E€HHE U
IIPUMEHEHHE T'aJIOT€HOB.

19.

Xiop. CBoOMCTBA U MPUMEHEHHE XJIOPA.

20.

XJ'IOpOBOI[OpOI[Z IMOJIYYCHHUEC U CBOMCTBA.

21.

ConsaHas KUCIIOTa U €€ COJIH.

22.

IIpakTnyeckas padora  Ne 3.
«llomyuyeHue  CONSHOM  KHUCIOTBI U
n3ydeHue ee cBoucTey. Th.

23.

ITonmoxxenue Kucjiopoga MU CCpPpbl B
Hepnonnqecxoﬁ CHUCTEME XHUMHUYCCKUX
9JICMCHTOB, CTPOCHUC NX ATOMOB.

24,

CBolicTBa M IPUMEHEHHUE CEPBHI.

25.

CepoBonopon. Cynbdusl.

26.

Oxcun cepsl (IV). CepHucras kucinora u
ee COJIH.

217.

Oxcun cepsl (VI). Cepnas kucnora u ee
coJn.

28.

OxkucnuTenbHbIe CBOMCTBA
KOHIEHTPUPOBAHHOM CEPHOUN KHCIIOTHI.

29.

IIpakTnyeckas padora Ne 4. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«Kucnopon u cepa». Th.

30.

Pemenue pacueTHbIxX 3a1a4.
Boeluucnenus o XuMu4eCcKUM
ypaBHEHHUSM Macchl, 00beMa 1
KOJIMYECTBA BEUIECTBA OJTHOTO U3
MPOAYKTOB PEAKIUH 10 Macce
MCXOJTHOTO BEIIECTBa, 00bEeMY UITU
KOJINYECTBY BELIECTBA, COACPIKAIIETO
ONPEACIICHHYIO JOJIK0 TPUMECE.

31.

[Tonoxxenne azora wu  Qochopa B
MEePUOJNYECKON CHCTeME XHMHYECKUX




3JIEMEHTOB, CTPOCHHE MX aTOMOB. A3O0T:
CBOICTBA U NIPUMEHEHUE.

32.

AmmMuak. Ousnyeckue U XUMHUYECKHE
ceoricTBa. [lonydenue u npumeHeHue.
JI/o . «Octogénbvie c8olicmea ammuaray

33.

IIpakTuyeckasn pabora Ne
5. «llonyyenne aMMuaka u U3y4eHHE €ro
cBoictBy. Th.

34.

Comu amMmouus. Jl/o. «Obpazosanue
conell AMMOHUSLY .

35.

A3zotHas kucinorta. CTpoeHHe MOJIEKYJIbI.
CaoiicTBa pa30aBIeHHON a30THOU
KHCIIOTHI

36.

CBolicTBa KOHIICHTPUPOBAHHOM a30THOM
KHCJIOTBI.

37.

Coix a30THOM KUCIOTEL. A30THEIE
YIOOpEHUSI.

38.

docdop. Amtorporus docdopa.
CoiicTBa dochopa.

39.

Oxcun dochopa (V). DocdopHas
KkucioTa u ee conu. PochopHeie
ynoopeHus

40.

[TonoxeHune yranepoaa u KpEMHUS B
NEPUOINYECKOI cUCTEME XUMUYECKUX
9JIEMEHTOB, CTPOCHHE UX aTOMOB.
AnnorponHsle MOAU(UKALIMY YTIepoa.

41.

XUMUYECKUE CBOICTBA yriiepoaa.
Ancopbuusi. YrapHblii Ta3, CBOWCTBa,
(bu3HoIOrNYeCcKOoe JIeCTBHE Ha
OpraHu3M.

42.

VYrieknuciniii ra3. YroabHas KUCIOoTa U
ee conu. Kpyrosopor yriepoza B
TIPUPOJIE.

43.

IIpakTnyeckas padora Ne
6. [Tonydyenue okcupa yriepopa (IV) u
nu3yyeHue ero cBoucTB. Pacmo3naBaHue
kapOoHnatoB. Th.

44,

Kpemnunii u ero coequnenus. CTekJo.
LlemeHT.

45.

Pemenue pacYeTHBIX 3a1ad.
Brruncnenus 110 XAUMUYECKUM
YpaBHEHUSM  MacChl, obbemMa U
KOJIWYECTBAa  BEIIeCTBA OOJHOIO U3
MPOJIYKTOB peakuun j{0) Macce
HUCXOJHOTO BEIIECTBa, O0O0BEMYy WIH
KOJINYECTBY BEIIECTBA, COJEPIKAIIETO
ONPEACIICHHYIO JOJIK0 TPUMECE.

46.

0O0600menue 110 Teme «HemeTramab).

47.

KonTtpoabsnas padora Ne 2 o reme
«HemeTamnb.

48.

[TonoxeHne MeTaJuIoB B IEPUOANYECKOM
CHCTEME XUMHYEeCKuX snemMenToB J. .




Menneneesa. Merajuinueckas CBSI3b.
dusunueckue cBOCTBa METAJIOB.
CntaBel METAJLIOB.

49. | HaxoxieHue MeTauioB B IPUPOJIE U
o0111e crocoObl X MOTYYCHUSI.

50. | XuMuueckue cBOHCTBAa METAJLIOB. Psin
AKTHUBHOCTH (2JICKTPOXUMUUYECKHH PsIJT
HaIpsDKEHNN ) METAJUIOB.

51. | lllenounsie Meramiel. HaxoxxaeHue B
npupojie. dusuyeckue M XUMHUUYECKHE
CBOMCTBA.

52. | Okcuabl ¥ TUIPOKCUIBI HIETOYHBIX
MeTauioB. [IprMeHeHre meToYHbIX
METaJUIOB.

53. | lllenouHo-3eMenbHbBIC METAJLIbI.
Haxoxnenue B npupone. Kanpuumii u ero
coeuHeHus. JKeCTKOCTh BOJIbI U
CIIOCOOBI €€ YCTpaHEHUSI.

54.| Amtomunuii. HaxoxzeHue B mpupoje.
CpoiicTBa amoMuHus. AMDOTEPHOCTD
OKCHJIa ¥ THJIPOKCHUJIA ATFOMUHUS.

55. | XKenezo. Haxoxaenue B mpupoe.
CBoiicTBa xenesa. JI/o. «XKeneso .
Oxucnenue xcene3a 80 GIANCHOM 8030YXe»

56. | Coenquuenus xeesa.

57. | IlpakTuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJbHBIX 33/ad 10 TeMe
«Mertaniasl n ux coeqnHeHus». Th.

58. | Pemenue pacueTHbIX 3a4au.
BrrunciieHus o XuMUYeCKUM
ypaBHEHHUSM Macchl, 00beMa U
KOJIMYECTBA BEILIECTBA OJHOTO U3
MIPOJYKTOB PEAKIUU 110 Macce
MCXOJTHOTO BEIIECTBA, 00bEMY HITH
KOJIMUYECTBY BEIIECTBA, COJACPIKAIIETO
ONPEACICHHYIO JOJIK0 TPUMECEI.

59. | [loaroToBka Kk KOHTPOJIBHON paboTe

60. | KonrpoabHas pabdora Ne 3 o reme
«MetamisD.

Kparkuii 0030p BaKHEeHIIINX OPraHMYeCKHX BellecTB

61. | Opranuueckast Xumusi. YTJI€BOJIOPOIbI

62. | Yrunesogoponusl. IIpenensHble
(HaChIIIEHHBIE) YTIEBOIOPO/IbI

63. | HenpenenbHbIe (HEHACHIIIICHHBIC)
YTJIEBOIOPOJIBL.

64. | [IpousBoaHbIC yraeBoA0pOA0B. CIIUPTHI.
Kap6onoBsie kucnotel. ClioKHbBIE
s¢upsl. Kupsl.

65. | YrieBoasl. AMUHOKUCIIOTEL. beku




66. | [Tomrmeps!.

67.| KoutpoabHasi padora Ned no Teme
Oprannueckue BeniecTra

68. | O6o0marommii YPOK o TeMe
«Baxuneimue OpPraHU4YECKHUE
COETUHEHUS

69. | I[ToBTOpeHue u 0600IICHUE TIO TEME

Hroro: 68 yacoB, KOHTPOJILHBIE Pa00THI — 4, NPaKTHYecKHe PadoThI — /.




