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1. HosicHuTeIbHAS 3aMUCKA

AKTYyaJIbHOCTh W Ha3HauYeHHe mporpammbl. [Iporpamma pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu denepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa OCHOBHOTO OOILEro
oOpa3oBaHMs, OPUEHTHUPOBAHA Ha OOECIICUCHHWE WHIWBUIYaJIbHBIX IMOTPeOHOCTEH OO0yJarommxcs |
HampaBlieHa Ha JOCTHKEHHE IUIAHHPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHMs C y4eTOM BBIOOpa ydYaCTHHUKaMU OOpa30BaTENIbHBIX OTHOIICHUH KYpCOB BHEYPOUHOI
JEATEILHOCTH. JTO TO3BOJIIET OOECHEYHTh E€AMHCTBO 00s3aTenbHbIX TpedoBanuii ®I'OC Bo Bcem
MIPOCTPAHCTBE IIKOJILHOTO 00pa30BaHUS: HE TOJBKO Ha YPOKE, HO U 32 €ro Ipe/IeIaMu.

AKTYaJlbHOCTh pealii3alii JaHHOU mporpammbl. HoBble cTaHAapThl 00pa3oBaHUs IPEANONAral0T
BHECEHUE 3HAUNTEIIBHBIX U3MEHEHUI B CTPYKTYPY U COJIEpKaHuE, IIEIH U 33]]a4i 00pa30BaHMsI, CMEIIICHUE
aKLIEHTOB C OJHOM 3aJauyd — BOOPYKUThH y4alllerocs 3HaAHUSIMHU — Ha JIPYryo — (OpMUPOBATH y HETO
o0miey4eOHbIC YMCHHSI M HABBIKH, KAK OCHOBY YUEOHOMU JEATEILHOCTH. DTa ACSITEILHOCTD JISKUT B OCHOBE
M03HABATEILHOTO HMHTEpeca peOeHKa, SBISETCS 3aJ0rOM YMEHHUs IUIaHUPOBaTh JioOble IeHCTBUS U
BA)XKHBIM YCJIOBUEM YCIEIIHOW peaanu3aluu UIeu.

[TporpamMmoii npeaycMoTpeHo (HOPMUPOBAHKHE COBPEMEHHOTO TEOPETUYECKOTO YPOBHS 3HAHUH, a
TaKKe W TPAKTHYECKOTO OMNbITa PabOTHl C JAa0OPAaTOPHBIM OOOpPYIOBAaHWUEM, OBJAJCHUE NpPHEMaMHU
UCCIIEIOBATENILCKON  JedATeNbHOCTH.  MeToapl  opraHu3anuu  oOpa3oBaTelbHOW W HAYYHO-
HCCIICIOBATEIILCKOM JIEATSIIBHOCTH IPEyCMaTPUBAIOT (hOopMHUpOBaHUE Yy 00YUAIOIMUXCSI HECTAHIAPTHOTO
TBOPUYECKOTO MBIIIJICHHS, CBOOO Il CAMOBBIPAYKEHUS U UHIUBUAYATBHOCTH CYXKACHHM. [[71s1 momHOTO yuera
MOTPEOHOCTEN yJaIuXxcs B IpOrpaMMe HCIIOIb3yeTcs TuddepeHIMPOBAHHBINA MTOIX0], YTO CTUMYJIHPYET
ydamierocsi K yBEJIMYEHHUI0 MOTPEOHOCTH B WHIAMBUAYAIbHOW, MHTEJUIEKTYaJIbHONH M IMO3HABATEIbHOMN
NESATEILHOCTH M Pa3BUTHUIO HAYYHO-UCCIIEA0BATEIILCKUX HABBIKOB.

[TporpamMma cTaHeT BOCTpeOOBaHHOH B IIEPBYIO OUEPE/b MIKOIbHUKAMU, KOTOPbIE UMEIOT CTOMKUN
WHTEpPEC M COOTBETCTBYIOUIYI0 MOTHBAIMIO K HW3YYCHHUIO MPEIAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

XapakTrepucTHKa BO3pacTa

B moapocTkoBOM BO3pacTe ydaiiuecs MPOSIBISIOT CBOK 3aMHTEPECOBAHHOCTh B TOW WJIM MHOU
o0jacTv 3HAHMH, HAyYHOM HAINpPABICHUHM WM NPOPECCUOHATBHOW JesATeNbHOCTH. Takum oOpazom
MPOUCXOTUT (POpMHUpPOBaHHE MTO3HABATENBHON U IPO(HECCHOHATBHON COCTABISAIONIEH TMYHOCTH, TOMOTaeT
ydameMmycs B ONpeneNieHUH OyayIIero >KU3HEHHOTO NMyTH W B TPO(EeCcCHOHATILHOM BBIOOpE TOCIe
okoHuaHus mKoNbl. [logoGHOrO poma 3aMHTEPECOBAHHOCTH CTHUMYIHPYET TOCTOSHHOE KelaHue
IIKOJIbHUKA K TTO3HAHUIO HOBOTO, PACIIMPEHUIO U YTIIYOJICHUIO COOTBETCTBYIOIINX 3HAHUHN, U TIOYUSHHIO
HOBBIX B TOM YHCJ€ MPAKTUYECKHX HABBIKOB, a TaK)K€ MOTHBHPYET ydallerocss Ha Mpo(OopHEeHTAIHIO.
[Iporpamma HaresneHa Ha TOMOIIb PEOCHKY B OCBOCHMH OCHOB OpraHHW3allid W OCYIIECTBICHUS
COOCTBEHHOM MPOEKTHO-UCCIIEIOBATENLCKON JIEATENBHOCTH, a TaKKe B MPUOOPETEHUH HEOOXOAMMOTO
ombITa JUTsl pabOTHl HAJl MHAUBUYaTbHBIM UCCIICIOBAHUEM I TTPOCKTOM.

[TporpaMMa MOMOKET HIKOJBHUKY B Oojiee TTyOOKOM H3YYEHHH HHTEPECYIoIleld ero odnactu
€CTECTBEHHBIX HAaYK, a TAK)KE B MPUOOPETECHUH BAXKHBIX COI[MAIBHBIX HABBIKOB.

Henu u 3aga4n U3y4YeHus Kypca.

Ilens: (opmupoBaHuMe yMEHHII W HABBHIKOB MPUMEHSTh TCOPETUUYECKUE 3HAHUSA K PEIICHHUIO
pacuéTHBIX 3a/a4y; pa3BUTHUE TBOPUYECKUX M UHTEIJICKTYaJbHBIX CIIOCOOHOCTEH uYepe3 pelieHHe
HECTaHJApPTHBIX 3a]1a4.

3amaun: OCBOEGHHE U OTpa0OTKa OCHOBHBIX MPUEMOB pelieHus 3anad; (OpMUPOBAHUE
KOJIMYECTBEHHBIX TMPEJCTaBICHUN O XMMHUUYECKHX Mporeccax; (GopMUpOBaHHE WHTEpeEca K MPEAMETY O
OCO3HAaHHOMY BBIOOPY HPOQHIIS.

O6bem nporpammbl — 63 vaca. [Iporpamma paccuntana Ha 2 roga 00yJICHHS.

Cpok o0yyenusi: 18a roga ooydenus — ¢ 01.09.2026 mo 27.05.2028.

B3aumocBs3b ¢ mporpaMmoii BOCIMTAHUS.

[TporpaMMma Kypca BHEYpOUHOU EATEIHHOCTH pa3padoTaHa ¢ y4eTOM PeKOMEHIAIN MpUMepHOH
MpOorpaMMbl BOCIIUTAHUS, YYUTHIBAET ICHXOJIOTO-TIEIarOTUYECKUE OCOOCHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. DTO MO3BOJSIET HA MPAKTUKE COCTUHUTH OOYYAIOIIYI0 M BOCHUTATEIBHYIO JESTEIBHOCTH



reJarora, OpUEHTHUPOBATh €€ HE TOJBKO HAa HMHTEIIEKTyaJlbHOE, HO M HAa HPABCTBEHHOE, COLIMAIIBHOE
pa3BuTHE peOeHKa. DTO MPOSBISACTCS:

— B MPUOPUTETE JINYHOCTHBIX PE3YJbTATOB PEANM3aLUU [IPOrPaMMbl BHEYPOUHOU JIE€ATEIBbHOCTH,
HaIIEeIIINX CBOE OTPAKEHUE U KOHKPETU3aLUIO B IPUMEPHOU ITPOrpaMMe BOCIIUTAHMUS;

— B BO3MOXHOCTM KOMIUIEKTOBAHMS  PAa3HOBO3PACTHBIX  TPYII Uil OpraHu3aluu
po(OPUECHTATMIOHHON JESTEILHOCTH IIKOJIBHUKOB, BOCIIUTATEIBHOE 3HAYEHUE KOTOPHIX OTMEYaeTcs B
MIPUMEPHON MPOrpaMMe BOCIIUTAHHS;

— B UHTEPAKTHUBHBIX (OpMax 3aHATUH I LIKOJHHHKOB, OOECIEYMBAIOUIMX OOJBIIYIO HUX
BOBJICYEHHOCTh B COBMECTHYIKO C MEJAroroM M APYTMMHU JETbMHU JESITEIBHOCTh M BO3MOKHOCTh
00pa3oBaHMs HA €€ OCHOBE JIETCKO-B3POCIIBIX OOMIHOCTEH, KIIIOUEBOE 3HAUEHUE KOTOPBIX JUI BOCTIMTAHHS
MMOAYEPKUBACTCS TPUMEPHOU MPOTPaMMOM BOCIIUTAHUSI.

OcoOeHHOCTH PaGOTHI Y4YUTEJsl MO mMporpamMMe. 3ajada y4WUTENss COCTOMT B TOM, YTOOBI
COIIPOBOKAATH IMPOLEcC MPO(eCcCHOHANBHON OPUEHTAMU LIKOJBHHUKA, PACKPbIBAasi MOTCHIMAT KaXK0TO
4yepe3 BOBJICYEHHE B MHOTOOOpa3HYIO AESTeNbHOCTb, OPraHM30BaHHYIO B pa3HbIX ¢opmax. [Ipu stom
pe3yabTaToM paboTBHl y4YUTENs B MEPBYIO OUYEpeb SBISETCS JMYHOCTHOE pPAa3BUTHE YYalIeToCs.
JIMYHOCTHBIX PE3YNbTATOB YUMTENIb MOXKET JOCTHYb, YBJIEKAs YYEHHKAa COBMECTHOM M MHTEPECHOW UM
00OMM JIEATENBHOCTBIO, YCTAaHABJIHMBAas BO BpEMs 3aHATHHA JOOPOKENATENBHYIO, IOJICPKUBAIOIIYIO
aTMocdepy, HachIlIas 3aHATUS IICHHOCTHBIM COJIEPKaHHUEM.

IIpumepHas cxema NpOBEICHU 3aHATUHI 110 IPOrpaMMe:

1. OObsicHEHHE TEOPETHUECKOT0 MaTepuaa o TeMe.

2. IloaroroBka K SKCIEPUMEHTAIBHOMY 3aHATHIO, 0OCYKIEHUE OOBEKTOB JUIsl MPAKTHYECKOIO
3aHATUSL.

3. IlpoBeneHne MpaKkTUYECKOrO 3aHATUS — OCHOBHAs 3aJaya OCBOEHHME METOAOJIOTHU JaHHOIO
JKCIEPUMEHTA.

4. Ilo OKOHYAaHUHU TNPEMJIONKUTH JIETAM, KOTOPHIE 3aMHTEPECOBAIUCH JAHHBIM IKCIEPUMEHTOM,
Pa3BUTh €TO B UCCIIEI0BATEIbCKUI MPOEKT. [t 3TOro He06Xx0MMO 00CYTUTh OOBEKTHI, KOTOPBIE YUYEHUK
OyZeT uccienoBaTh, COCTaBUTH IJIaH IKCIIEPUMEHTA.

5. Ilomo4b y4YEHHMKY NpPOAHAIM3UPOBATh PE3YIbTATHl 3KCIEpUMeHTa. OLEHUTh PpEe3yNbTaThl
MIPOEKTHO-UCCIIEA0BATENBCKON EATEIBHOCTH IKOJIBHUKOB MOKHO B IIPOIIECCE 3allUThl UMU CBOMX padoT
B paMKax IIKOJIbHON HaAYYHO-TIPAKTHUECKON KOH(EPEHIUH.

Hcnonb3yemblie 00pa3oBaTe/lbHbIE TEXHOJIOTHH, B TOM YHCJIe JUCTAHIIMOHHBIE

OOy4eHre MOXET OCYILIECTBIATHCS C HCIOJb30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHosoruit (nanee JIOT), koTopoe mpeanosaraeT Kak CaMOCTOSATENBHOE IPOXOXKJAEHUE Y4eOHOro
MaTepuaga YYEeHHUKOM, TaK M C MOMOUIbI0 comnpoBoxaeHus yuurtens. llpu npumenenun J1OT
MCIOJNIL3YIOTCS MIATGOPMBI: Jnllelckas miatdopMa qucTaniuonHoro odyuenuss Moodle, ®TUC «Mos
mkonay, [MC «3nexrponnas mkosia» HoBocubupckoii o6actu.

[Tpu peanuzanmu paboueil mporpaMMbl MOTYT OBITH UCIIOJIB30BaHbI MAaTepPHAIIbI JUIs MOJTOTOBKH K
npodunsam omumnuansl KJI HTU u crangaproB Bceepoccuiickoro 4eMnuoHaTHOTO ABMXKEHHS IO
npodeccuoHaabHOMy MacTepcTBY «IIpodeccrnonanbiy.

2. Coaepxanue Kypca

8 kiacce

[TonsTHE YKMCTHIE BElIeCTBA U cMecH (2 4)
CniocobObl  pasneneHus cMmeceid. MaccoBas u 00bEMHas J0Js KOMIIOHEHTa B cMmecH. OrmpeaeneHue
KOJINYECTBEHHOTO COCTaBa TBEPIOM, )KUJIKOM, Fa30BOM CMECH.

Xumunyeckue Gopmyisl (3 4)
Pacuersl mo xumMuyeckuM (hopmyiaM ¢ UCTIOIH30BAHUEM OTHOCUTENIBHBIX AaTOMHBIX M MOJIEKYJISIPHBIX Macc.
3aK0oH IIOCTOSHCTBA COCTaBa BEIIECTBA. BEBIYMCIEHHME MAacCOBBIX JOJEH DJJIEMEHTa B COCAUHECHHM.
Onpenenenne XUMUYECKUX (OPMY U3 JAHHBIX O MAacCOBOM COOTHOIICHHU DJIEMEHTOB, OTHOCHTEIHHOMN
IJIOTHOCTH ra3oB. OmnpeeneHne HCTUHHON POPMYJITbI XUMUYECKOTO COSTUHEHUS TI0 MOJICKYJISIPHOM Macce



OcCHOBHBIC MTOHATHUS U 3aKOHBI B XUMUH (5 1)
OcHoBHBIE (U3NYECKUE BEIIMINHBI, X (PU3UUECKU CMBICT, 0003HaUeHMsI. [ a30BbIC 3aKOHBI B XUMUU: 3aKOH
ABoraapo. Mossipublil 00beM raza. Monbs. MonsipHast macca. PacueTsl ¢ HCIIOIb30BaHUEM MOHSTUS MOJIb.
Brruncnenrne Maccel, 00b€Ma, IO KOJIMYECTBY BEIIECTBA U HA00OPOT. BhrdmcieHne MOISpHON Macchl IO
IJIOTHOCTU ¥ HAa00O0POT.
TermnoBoii 3 dexT xumMuaeckoi peakuuu (2 1)
DK30- ¥ 3HI0TepMHUUYEcKue peakiuu. TermnoBoit a¢dekr. PacueTsl o TEPMOXUMUYECKUM YPABHEHUSIM.
PactBopsl (8 u)
Crioco0bl BhIpaKeHHUs COJEpXKaHMs BEUIECTB B pacTBopax. MaccoBas u oObemMHasi 70 (B MPOLIEHTaX )
PacTBOPEHHOI0 BELIECTBA. PacueTsl, CBsI3aHHBIE C UCIIOJI30BAaHUEM INIOTHOCTH pacTBOpoB. PazbaBieHue u
KOHLICHTPUPOBAaHUE pPacTBOpoB. (CMelIEHHE pacTBOPOB Pa3HOIrO cocTaBa. PacTBOPUMOCTH BEILECTB.
MornsipHble  KOHIIGHTpAllMU. B3auMHBIA TEpexoJ] OT OJHOrO Croco0a BBIPAKEHHS COACPIKAHUS
PacTBOPEHHOI'O BellecTBa K Jpyromy. PactBopumocTh BemecTB. Pacu€rel Mo ypaBHEHUSIM pEaKIMid,
CBSI3aHHBIC C KOHIIEHTPAILMEH PaCTBOPOB.
Pacyersl o ypaBHEHUSAM XUMUYECKUX peakiuii (9 u)
3aK0oH COXpaHEHUs MacChl BellecTB. PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKITHI:
1. Beruncienue Maccol, 00bEMa, KOJIMYECTBA MPOAYKTA PEAKIIMU WM UCXOJHOTO BEIIECTBA MO0 YPABHEHUIO
peakuun. CocTaBiieHue ycloBUH 3a1a4.
2. Boruncnenue macchol, 00b€Ma BEIIEeCTBa, €M OJHO U3 BEILIECTB 1aHO B U30BITKE.
3. PacueTsl 110 ypaBHEHUSIM XMMHUYECKUX PEAKIIUN, KOT/1a OJIMH U3 PEAareHTOB COJICPKHUT MPUMECH.
4. PacueTrbl O ypaBHEHUSIM XUMUYECKUX PEAKIUI, KOTJa OJUH U3 PEareéHTOB, HAXOJUTCS B PaCTBOpE.
5. Pacuérel Macchl win 00bEMa 10 HECKOJIBKUM YPAaBHEHUSIM.
6. Haxoxxnenue cocraBa coiv 10 YpaBHEHUIO PEaKLIUU.
7. Haxoxxnenue ¢popMyIibl BEIIECTBA MO YPABHEHHUIO PEAKITUH.
Pemenne koMOMHUPOBAaHHBIX 3a/1a4 (4 )
B3aumocBs3b GU3NUECKUX BEIIMYHH, UCTIOIB3yEMbIX TIPH pemieHun 3a1a4. CoCTaBlIeHUE IJIaHa PEIICHUSI.

9 kJacc

CrexuomeTpudeckre 3aKoHbI (4 1)
3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH COXpPaHEHMs Macchl BellecTBa, 3akoH ABorajipo. 3akoH KiaiinepoHa-
MenpeneeBa. Pacuersl mo xuMudeckoil ¢opmyne. OTHOcUTENbHAs IIOTHOCTh ra3oB. ['a30BbIE 3aKOHBI.
Haxoxnenue xumuuecko popMysibl 10 MaCCOBOM J10J1€ M1 OTHOCUTEIBHOM IIJIOTHOCTH ra3a. Haxoxnenue
¢dbopMmyIbl 10 poAyKTaM cropanust. HaxoxaeHue coctaBa COHM IO MOJIBHBIM JIOJISIM.

Xumuueckast KHHeTHKa (5 9)
TennoBoit 3¢ dexT xumuueckoi peakiuu. IToHATHE TEPMOXMMHUYECKOTO YpAaBHEHHMS U €ro OTIMYHE OT
OOBIYHOTO. PacueTsl 1Mo TEPMOXMMHUYECKHUM peaknusM. BBIBOJ TEPMOXMMHUYECKHX YpaBHEHHH. 3aKOH
neWcTByromx wmacc, npaBwio Baut-T'odda. Omnpenenenue ckopocTel peakiuid, TeMnepaTypHBIX
K02 (UIIMEHTOB, pa3HUIy TeMIepaTyp ucxos u3 npaswia Bant-I'ododa.

PactBopsr (5 u)
CriocoObI BeIpayKeHHSI KOHIIEHTPAIIMU PACTBOPOB: MOJISIpHASI KOHIIEHTPAIIWSI, MOJIbHAS JIOJISI PACTBOPEHHOTO
BemiectBa. Kpucramiorunparsl. Paz0aBnenue, kpuctaaiuzaims, CMEIMBaHue pacTBOpoB. [IpaBuiio kpecTa.
Pemenue 3amau yepe3 anreOpanveckoe ypaBHeHue. HaxokaeHre MaccoBOW JT0JIM BELIECTBa B PacTBOpE
1ocje NpoBeIeHUs PEaKIUH.

Pacuérpl mo xumuueckum ypaBHeHusM (12 u)
Pemenue 3aga4, eciy OHO BELIECTBO HAXOIUTCA B M30bITKe. Pacuét n30bITKa BellecTBa Mocie MpoBeIeHUs
peakuun. Pemenue 3agad ¢ npuMeHeHreM pacTBOpoB. Pacuét maccoBoil 4011 BeliecTBa rocie MpoBeIeHHs
peakuuu. Pemenne 3a1a4 nmponu3BOACTBEHHOM HAIIPABICHHOCTHIO: HA BBIUMCIIEHHE MAaCCOBOM M 0OBEMHOM
JIOJIM BBIXOJ1a MPOAYKTa. Pacyer KoJIMuecTBEHHOrO COCTaBa cMecei BElIeCTB Ha OCHOBE OCOOEHHOCTEH MX
XMMUYECKUX CBOUCTB. PerieHne 3a1a4 Ha OCHOBE CUCTEMbl ypaBHEHH. PelieHne 3a1a4 Ha MeTalIM4ecKue
IUTACTUHKY, OIYILEHHBIE B PacTBOp 3JeKTposnTa. HaxoxxaeHue sneMeHTa WM BEllecTBa M0 YPaBHEHUIO
peaKuui.

3amaun ¢ SKOJIOTUYECKON HAIPABJICHHOCTHIO (4 1)



Pacuérel HOpM BHECEHHS MUHEPAIBbHBIX yIOOpEeHUN B TIOYBY. PacuéThl KaIOpUHOCTH MPOITYKTOB
MUTaHMsI, HOPM TOTPEOJICHUS AJIEMEHTOB B 3aBUCHMOCTH OT Beca YEJIOBEKa W TPOAYKTOB. PemieHwme
KOMOMHHPOBAHHBIX 3aja4d. PacuéTsl o ypaBHEHHIO peakliu, CBsI3aHHbIE C MACCOBBIMU JIOJISIMU BEIIECTB B
pacTBope, mpuMeceil, U30bITKOM, CMECSIMHU,

3. Ilnanupyemblie oOpa3oBaTe/ibHbIe Pe3yJIbTaThl 0CBOEHHS Kypca

JIN4HOCTHBIE pPe3y/bTAThI

JIngHOCTHBIC PE3YNBTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMM U PACHIMPEHHE OIbITA JACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) maTpuOTUYECKOro BOCHUTAHUSA: MPOSIBICHUE LIEHHOCTHOIO OTHOMIICHUS K OTEYECTBEHHOMY
KyJbTYpPHOMY, HAYYHOMY W HCTOPHUYECKOMY HACJICIMIO, TOHUMAHUE 3HAYCHHS XMUMHUYECKOW HAyKu U
TEXHOJIOTHH B )KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU POCCHM 1 CBOETO pernoHa;

2) TPaXIAHCKOTO BOCIHUTAHMS: TMPEJACTABICHHWE O COIMAIBHBIX HOpPMax H IpaBHUJIaX
MEXJIMYHOCTHBIX OTHOIICHUN B KOJJIEKTHBE, MPOSIBJICHUE KOMMYHHKATUBHOU KYJIBTYPHI B Pa3HOOOpa3HOM
COBMECTHOM JeSITeNbHOCTH; CTPEMIICHHE K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Tpoliecce y4eOHOM u
BHEYYEOHOM NEeATEIbHOCTH; TOTOBHOCTh OILEHUBATh CBOE IOBEJIECHUE W MOCTYIKH CBOMX TOBApHILEH C
MO3UIIMKA HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;

3) ¢opmupoBaHUS LIEHHOCTH HAyYHOrO TIO3HAHMS: MHPOBO33PEHUYECKUE TMPEACTABICHUS O
BEIIECTBE U XUMHUYECKOM PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKU U
He0oOXOIUMBIEC IJI1 MOHMMAaHHUS CYI[HOCTH HAyYHOW KapTHHBI MHpA; OCO3HAHWE IICHHOCTH HAay4YHOTO
TIO3HAHMS ISl PA3BUTHS KAXJI0T0 YeJIOBEKA M MTPOU3BOAUTEIIBHBIX CHJI OOIIIECTBA B IIEJIOM, POJIA M MECTa
HayKd «XHMHS» B CHUCTEME HAy4HbIX IPEJACTAaBICHUA O 3aKOHOMEPHOCTSX PAa3BUTUS HPUPOAbL,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHOM M TEXHOJOTMYECKOM CpeloW; IMO3HaBaTelbHAas MOTHUBALUS U
UHTEpEeC K OOy4YeHUIO0, TOTOBHOCTh U CIOCOOHOCTh K CAaMOPa3BUTHIO MU CaMOOOpPa30BaHHIO, K
HCCTIEOBATEIIbCKON NIEITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBICHUS W YPOBHSA JajJbHEUIIETro
o0OyueHus;

4) BOCIIUTaHUS KYJIbTYPhI 3JI0POBBS: OCO3HAHHME IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBbIO, yCTAHOBKA Ha 3JI0POBBIN 00pa3 )KU3HHU, OCO3HAHUE MOCIEACTBHIA U HEMPUITHE BPETHBIX
MpUBBIYEK (YHOTPEOJIEHUS aJKOrojis, HapKOTUKOB, KypEHHUs), HEOOXOIUMOCTHU COOIIOACHUS MPaBUI
0€30MacHOCTH MPH OOpaIeHHH ¢ XMMUYECKUMHU BEIIECTBAMU B YU€OHBIX M )KU3HEHHBIX CUTYaIUsX;

5) TpyZaOBOTO BOCIUTAHUSA: (POPMUPOBAHUE IIEHHOCTHOTO OTHOIIEHUS K TPY/IOBOM ACSATEIHHOCTH
KaK €CTEeCTBEHHOW MOTPEOHOCTH 4YelOBEeKa M K HCCIEeNOBATENIbCKONW JIEATEeIbHOCTH KaK BBICOKO
BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTBE; pa3BUTHE HHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHEH, B
TOM YHCIIe K podeccusiM HayuHOU cpephl, 0CO3HaAHNE BOZMOKHOCTH caMOpeaIn3aluu B 3TOH cdepe;

6) SKOJIOTMYECKOTO BOCIUTAHHUS: OCO3HAaHHME HEOOXOIMMOCTH OTHOIIEHUS K TMPHUPOJE Kak
HMCTOYHHKY ’KM3HU Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHUS; MOBBIIIEHUE YPOBHS SKOJOTUYECKON KYIbTYpPHI:
MpuoOpeTeHrne ONbITa TUIAHUPOBAHUSI TIOCTYNKOB M OIICHKM WX BO3MOXHBIX TIOCIEICTBUN ISt
OKpY’Karollel cpe/bl; 0CO3HAHKE TTI00AaTBFHOTO XapaKTepa dSKOJOTHIYECKHUX MPoOIeM U MyTel UX PelIeHus;
CIIOCOOHOCTh MPUMEHSATH 3HAHMSI, TIOJIy9aeMble MPU U3YYCHUH XUMUH, JUTS PEIICHUS 3a71a4, CBA3aHHBIX C
OKpY’Kalollled Cpeoil; aKTUBHOE HENpHUSATHE ACHCTBUN, NPUHOCSIIIMX BpPEd OKpYKaroUlell cpese;
OCO3HaHUE CBOCH pONM Kak TpakIaHWHA W TOTPEOUTENST B YCIOBUAX B3aHMMOCBSI3H IPUPOJIHOM,
TEXHOJIOTMUYECKOM U COLMAIbHOM Ccpell; TOTOBHOCTh K YYacTUIO B MPAKTUYECKOW JIESITeIbHOCTU
9KOJIOTUYECKON HaIIPaBJICHHOCTH.

MeTtanpeameTHblie pe3yJabTaThl

[To3naBaTenbpbHBIC YHUBEPCATbHBIC YICOHBIE TCHCTBUS

ba3zosvie nocuueckue oeticmeusi:

- aHAJIM3UPOBaTh, CpPaBHUBATh, 0000IIaTh, BBIOMpATh OCHOBAHHUS A KiIacCHPUKAIMU |
CUCTEMAaTU3allMd XUMHUYECKUX BEIIECTB U XUMHYECKHUX pEaklMil; yCTaHaBIMBaTh MPUYHUHHO-
CJICICTBEHHBIC CBSI3M MEXIY OOBEKTAMHU H3YYCHHS; CTPOUTH JIOTUUECKUE PACCYXKIACHUS (MHIYKTUBHBIC,
JE€AYKTUBHBIE, 10 aHAJIOTUH);



- mpexjiaraTh KpUTEPUHM U BBISBIATH OOLIME 3aKOHOMEPHOCTH W NMPOTUBOPEUYHUS B HM3Y4aeMbIX
mporeccax M SIBICHHSIX; JIEJaTh BBIBOJBI M 3aKJIIOYCHHS; YMEHHUS IMPHMEHSATh B MpOIEcce MO3HAHMA
MOHATHS (MIPEAMETHbIE M METallpeIMETHBIE), CUMBOJIIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMbIC B
XMMHHU, TPeoOpa3oBbIBATH MOJIENbHBIC MPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTA),
xumuueckas GopMylia U ypaBHEHHUE XUMUYECKON peakluy — IPU PEeUICHUH YYEOHbIX 3a/1a4; C YI€TOM 3TUX
MO/ICJIbHBIX MTPECTABICHUN XapaKTePHU30BaTh H3y4aeMble XUMHUECKUE BEIIECTBA M XUMHUECKUE PEAKIINH.

basosvle uccneoosamenvckue deticmeus:

- YMEHHs TPUMEHSTh METOJbl HAyYHOTO TO3HAHHS BEINECTB M SBJICHUN HA HMIIMPHYECKOM H
TEOPETUYECKOM YPOBHSX B Y4eOHOI 1MO3HABATEIbHON U MPOEKTHO-UCCIIEI0BATEIbCKON ACSITENbHOCTH;

- YMEHHs HCIIOJIb30BaTh IIOCTABICHHBIE BOMPOCHI B KA4yeCTBE HWHCTPYMEHTA IIO3HAHHUS H
CaMOCTOSITENIbHO CTaBUTh BOMPOCHI; aHAIM3UPOBATh (DAKTHI, BBIABIATH U (PopMynupoBaTh Mnpoliemy,
OTIpeNeNIATh 1eTb W 33a/1a4M, COOTBETCTBYIOIIME PEHICHUIO MPOOJIEMBI; PEeiaraTh ONHCATEIbHYIO WM
OOBSICHUTENIbHYIO TUIIOTE3Y U OCYIIECTBISTH €€ MPOBEPKY;

- YMEHHs TPOBOJUTH HM3MEPEHHS HEOOXOTUMBIX IapaMeTpOB, BBIUUCICHHS, MOACIHPOBAHHUE,
HaOII0/ICHUS ¥ SKCIIEPUMEHTHI (peaabHbIe U MBICIICHHBIE), CAMOCTOATEILHO IPOrHO3UPOBATh PE3YIbTATHI,
¢dbopmynHupoBaTh 0000MIEHUSI W BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOIO OIBITA, HCCIEAOBAHMUS,
COCTaBJISTh OTYET O MPOJICTaHHON padoTe;

Paboma c ungopmayuen:

- YMEHHsS OPHEHTHUPOBATHCA B PA3JIUYHBIX MCTOYHHUKAX HHGPOpMAIUM (HAYYHO-TIOMYJsSpHAs
JTUTEpaTypa XUMHUYECKOTO COJIEpKaHMsI, CIIPaBOYHBIE TTOCOOUS, pecypchl HTepHEeTa);

- aHanu3upoBaTh MHGOPMAIMI0O W  KPUTHUECKU OICHHBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEYUBOCTH, OTOMPATh U HHTEPIIPETUPOBATh WH(POPMALINIO, 3HAYUMYIO /ISl peIIeHHs yaeOHOM
3a/1a4u;

- YMEHHS TPUMEHSATH Pa3IUYHbIE METOAbI M (OPMYIHPOBATH 3alPOCHI MPH TOUCKE M 0TOOpE
uHpopManuy, He0OXOAUMOM /ISl BBIMOTHEHUS YUeOHBIX 3a7a4;

- WCTOJB30BaTh HMH()OPMAIIMOHHO KOMMYHHMKATHBHBIC TEXHOJOTMHM WM PAa3JIUYHBIC TOMCKOBBIE
CHCTEMBI; CaMOCTOSITENIbHO BHIOMPATh ONTHUMAJIbHYIO (OpMY NpeACTaBiIeHHUs HHPOPMALUU (CXEMBI,
rpaduKu, TuarpamMmmbl, TaOJUIbI, PUCYHKH U JIpyrue Gpopmbl);

- YMEHHMS UCITI0JIb30BaTh HAyYHBIH A3bIK B KAUECTBE CPEJICTBA pAOOTHI C XMMUYECKON HH(OpMaLeH;

- TPUMEHATh MEXIIPEIMETHBIE 3HAaKH M CHMBOJBI, (OpMyIbl, ab0peBUaTypbl, HOMEHKIATYDPY,
UCIOJIb30BaTh M IPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Kommynuxamusnvle ynueepcanonvie yuebnvie oelcmeus.

- yMeHus oOmeHus (MMCbMEHHOM M YCTHOW KOMMYHMKAILIMK): MPEJICTABIATh IOJyYCHHbIE
pe3yIbTaThI MO3HABATEIBHOMN IESATEIFHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX;

- MyOJMYHO BBICTYIATh C MPE3eHTALMEe pe3yabTaTOB BBHIIOIHEHUS XMUMHUYECKOTO SKCIEPUMEHTA
(uccnenoBaTenbCcKoi 1a00PATOPHON MIIM IPAKTUUECKON pabOThl, yueOHOTO MPOEKTA);

- B X0JIe AMaiora u (Win) TUCKYCCUH 3aJlaBaTh BOIPOCHI 10 00CYKIaeMOil TeMe U BBICKA3bIBaTh
uaen, GopMyIupoBaTh CBOM MPEAIOKEHHSI OTHOCUTENILHO BBITOJHEHHS TPETIOKEHHOHN 3a/1aui; YMEHHS
y4eOHOro COTpyaHHUYECTBa (TpYINoBas KOMMYHUKAIUS): Yy4acTBOBAaTh B TPYIIOBBIX (popMax palOoThI:
TUTAHUPOBATh OPTaHU3AIIUIO0 COBMECTHOW pabOTHI, ONPEACTATh CBOKO POJIb, PACTIPEACIATh 3a7aul MEXILY
YJIeHAMHU TPYIIIBL;

- BBITIOJTHATH CBOIO YacTh pa0dOThI, KOOPIUHUPOBATH CBOU JCHCTBHS C ACUCTBUSMH IPYTUX YICHOB
KOMaH/Ibl, ONPEEIIATh KPUTEPUH 110 OLIEHKE KaueCTBa BHIMOJIHEHHOW PabOThI;

- pemath BO3HUKAIOIIKE MPOOIEMBI HA OCHOBE yueTa OOIIMX HHTEPECOB U COTIACOBAHMS MTO3HIINH,
y4acTBOBaTh B OOCYXKXIEHHWH, OOMEHE MHEHHUSIMHM, «MO3TOBOM INTypMe» M Jpyrux Qopmax
B3aUMO/JICVCTBUS.

Pezynamuenvle ynusepcanvhvie yuebnule oeticmeus:

- YMEHHUsI pemath y4eOHbIE W HCCIEOBaTEIbCKAE 3a7add: CaMOCTOSTENFHO BBIOMPATh CHOCO0
pemieHust y4eOHOW 3amauM (CpaBHMBATh HECKOJBKO BapHaHTOB peIIEHUs, BBIOMpaTh Haubosee
MOJXOASIINA C y4EeTOM CaMOCTOSITEIBHO BBIZCIICHHBIX KPUTEPHEB), TUIAHHPOBATH CBOIO PabOTy MpH
pemieHMM Y4eOHOM WM HCCIENOBATENbCKOM 3aJaud; Ha OCHOBE IOJYYEHHBIX pE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHHWS W BBIBOJABI, TMPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIIECCOB;



AHAJIM3UPOBATH PE3YJIbTAThI: COOTHOCUTH CBOM JICHCTBHUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISITH
CaMOKOHTPOJIb JEATEIbHOCTH; KOPPEKTHUPOBATH CBOIO JESATEIBHOCTH HA OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

IIpeaMeTHbIe pe3y/ibTaThI:
8 kiacce
- PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHATUI: OTHOCUTEIbHASI aTOMHAsl U MOJIEKYJISIpHAsl Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJIIPHASI Macca, MacCcoBasi JOJIsI XUMUUYECKOTO 3JIEMEHTa B COCIMHEHUH,
MOJIApHBIA 00BEM, OTHOCHUTENBbHAS IJIOTHOCTH Ta30B, PEAKIMM OOMEHA, IK30- M JHJOTCPMHYCCKHE
peakmuu; TerIoBor 3 PEeKT peakuu; pacTBOp, MacCcoBas JI0JIsI BellecTBa (ITPOLICHTHAsSI KOHIIEHTpAIHs) B
pacTBope, MOJIsIpHasi KOHIIEHTPAIMs BEIIECTBA B PACTBOPE;
- pacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHHMS MacChl BEIIECTB, TOCTOSTHCTBA COCTAaBa, 3aKOHA ABOTaJpo U €ro
CJIE/ICTBHI, MPEJCTABICHUM O HAyYHBIX METOJIaX IMO3HAHMS, B TOM YHUCIE HKCICPUMEHTAIBHBIX H
TEOPETUUECKUX METOJIaX UCCIEOBAHMS BEIIECTB U U3YUYCHUS] XUMUUYECKUX PEaKIIHil;
- BBIYUCIISITH OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MOJSIPHYIO MacCy CMECH,
MOJIBHYIO JOJII0 XUMHUYECKOTO 3JIEMEHTAa B COEIMHEHHH, MAacCOBYIO JOJI0 XMMHUYECKOrO 3JIEMEHTa I10
dbopMyIle COeTMHEHMS, HAXOAUTh MPOCTEHIITYI0 JOPMYITy BEUIECTBA 10 MACCOBBIM WJIM MOJIBHBIM JIOJISIM
3JIEMEHTOB, MAaCCOBYIO JOJIIO BEIECTBA B PACTBOPE, MOJSIPHYIO KOHIEHTpPALMIO BEUIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUSIM XUMHUECKOU PEaKIINH;
- IPUMEHSTh OCHOBHBIC OIEpAlMU MBICIUTEILHON JIEITCIbHOCTH — aHallu3 W CHUHTE3, CpPaBHEHUE,
00001IeHNe, CUCTEMATHU3AIINIO, KIACCU(PUKAILNIO, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3CH — IS
W3y4YEHUs CBOMCTB BELIECTB M XMMHYECKUX PEAKIUN, €CTECTBEHHO-HAYYHBIE€ METOJbl IO3HAHUS —
HaOJII0/ICHNE, W3MEPECHHE, MOJISIIMPOBAHNE, YKCIIEPUMEHT (PEalbHBIM M MBICICHHBIN) — JJIT OCBOCHUS
y4eOHOT0 Cco/Iep KaHuUs;
- cobmoaTh mpaBuiIa 0e30macHOl padoOTHI B 1a0OPATOPUH TIPH UCIIOJIB30BAHUN XUMUYECKOUW MOCYAB U
o0opynoBaHusl, a Takke NpaBWia OOpAIEHUS C BELIECTBAMH B COOTBETCTBHH C HWHCTPYKUHUSMU
BBITIOJTHEHUS J1a00PaTOPHBIX ONBITOB U MMPAKTUIECKUX PAOOT, IPUTOTOBJICHUIO PACTBOPOB C ONPEACICHHON
MacCOBOH J0JI€H paCTBOPEHHOI'O BEILIECTBA;
- OCYIIECTBIISATH IIEJICHAMPABICHHBIA TOUCK XUMHUYECKOW HHGOPMAIMK B PAa3IMYHBIX HCTOYHHKAX
(HayuHas W yueOHO-Hay4yHas JUTepaTypa, CpelacTBa MaccoBoil uHQopmaruu, HMHTepHeT u apyrue),
KPUTUYECKH aHAJIM3UpPOBaTh XWMHUUYECKYI0 HWH(OpMaIuio, mepepadaThiBaTh €€ W HUCIOJIB30BaTh B
COOTBETCTBHUH C MMOCTABIEHHOM y4eOHO 3a1a4eii.
9 kaacc
- pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHUN: CKOPOCTh XMMHMUYECKOW pEeaklMH, KaTalus,
XUMHUYECKOE PABHOBECHE, PJIEMEHTHI XUMUYECKONW TEPMOJUHAMUKHU KaK OJHOM M3 TEOPETHUYECKUX OCHOB
XUMHH; IpeAenbHo nomyctumas konmnentpanwus (IT1K);
- packpbIBaTh CMBICH 3akoHa ['ecca W ero cieiacTBHM, 3aKOHA JEHWCTBYIOIIMX MAacCC, 3aKOHOMEPHOCTEH
W3MEHEHUsI CKOPOCTH XHMMHMUYECKOW pEeakKlMM, HaIlpaBJIEHUs CMEIIEHUS XWMHUYECKOrO0 PaBHOBECHUS B
3aBUCUMOCTH OT Pa3IUYHBIX (haKTOPOB;
- 00BSCHSATH U MPOTHO3UPOBATH CBOMCTBA BAKHEUIITUX N3YYaeMbIX BEIIECTB B 3aBHCUMOCTH OT UX COCTaBa
Y CTPOEHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT UX CBOMCTB, BO3MOXXHOCTh TPOTEKAHUS XUMUUECKHUX
MPEBPAIICHUI B Pa3IMUHBIX YCIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX AJIEMEHTOB XMMUUYECKOW KUHETHKU U
TEPMOIMHAMUKH,
- BBIUUCIATH OTHOCHUTEIbHYIO MOJEKYSIPHYIO M MOJISIPHYIO MAacChl BEHIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO JIEMEHTa 10 (hOpMyJIe COeTMHEHHS, MACCOBYIO JIOJIO BEMIECTBA B PACTBOPE, MOJIBHYIO JTOJTFO
XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJSPHYIO KOHIIEHTPALMIO BEIIECTBA B PACTBOPE, HAXOIUTH
pocTenInyto GopMysTy BEIIECTBA IO MaCCOBBIM MJIH MOJIBHBIM JIOJISIM DJIEMEHTOB, TTPOBOJIUTH PACUETHI 11O
YpaBHEHUSIM XUMHUYECKUX PEAKIMM C YIETOM HEAOCTAaTKa OJHOTO U3 PEareHTOB, MPAKTUYECKOTrO BbIXOJa
MPOJYKTa, 3HAYEHUS TETI0BOro 3¢ (dexTa peakiuu, onpeneisiTh COCTaB CMECEH;
- cobmoaTh mpaBuiIa 6e30macHoOi padoThI B 1a00OpaTOpUU MPU UCIIOIB30BAHUU XUMUYECKOU MOCYIbI U
o0opyIoBaHUsA, a TakKe IMpaBuiia OOpaleHusi C BEIIECTBAMU B COOTBETCTBHH C HMHCTPYKIIHUSIMHU
BBITIOJTHEHUS JIA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PaboT;



- MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIBHON NEATEeIbHOCTH (aHaIM3 M CHUHTE3, CpPaBHEHUE,
00001IIeHNe, CHCTeMAaTU3alluI0, BBISIBJICHUE MPUYUHHO-CIEACTBCHHBIX CBSI3€H) MPH M3YUYECHUU CBOKCTB
BELIECTB U XMMHUYECKHUX PEaKIIMii, BJIa/IeTh €CTECTBEHHO-HAYYHBIMU METOJaMH MO3HaHus (HaOIroAeHue,
U3MEpPEHUE, MOACIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN);

- IPUMEHSTH MpaBuiIa 0€30MacHOr0 OOPAIEHHS C BEIIECTBAMH, UCIIOJIb3YEMBbIMU B TIOBCEITHEBHOM JKU3HU,
MpaBWJIA TIOBEJICHUS B IIENIAX COCPERKECHHSI 3I0POBbS U OKPYKAIOIIEH MPUPOTHON CpPE/Ibl, TOHUMATh BPE/T
(omacHOCTh) BO3JIEHCTBUS HA JKUBBIE OPTraHU3MBI ONPEICNICHHBIX BEILECTB, MOSCHATh HA IMPUMEpPax
CHOCOOBI yYMEHBIIIEHUS W TPEJOTBPAIICHHS WX BPEIHOTO BO3JCHCTBUS, 3HAUYCHHUE XHUPOB, OEIKOB,
YIJIEBOJOB AJI1 OPraHU3Ma YeJIOBEKa;

- UCTIOJIb30BaTh MOJIYYCHHBIC TIPEJICTABICHUS O cepax mpodeccnoHATLHON ASSITeTbHOCTH, CBSI3aHHBIX C
HAayKOW M COBPEMEHHBIMU TEXHOJOTHSIMH, KaK OCHOBY Uil NMPO(PECCHOHATBHOW OPUEHTALUU U IS
OCO3HAHHOTO BBIOOpAa XUMHUHU Kak MPO(UIBLHOTO MpeaMeTa MPU MPOJOKEHUH OOydeHUsS Ha ypOBHE
cpenHero ooIero oopasoBaHus;

- y4aCTBOBaThb BO BHEYPOUHOW IMPOEKTHO-HCCIIEAOBATEIBCKON JEATEIBHOCTH XMUMUYECKOW U XUMHUKO-
9KOJIOTUYECKON HAIIPaBJICHHOCTH.

- OCYIIECTBISITh IICJICHANPABICHHBIA IMOWCK XUMHYECKOH HH(OpPMAMA B PA3IMYHBIX HCTOYHUKAX
(HayuHas M ydeOHO-Hay4yHas JUTepaTypa, CpeacTBa MaccoBoil uH(opmaruu, WMHTepHeT u apyrue),
KPUTUYECKH aHAJIM3UPOBaTh XHUMHUYECKYI0 HWH(OpMaiuio, mnepepadaThiBaTh €€ W HUCIOJIb30BaTh B
COOTBETCTBHH C ITOCTABIEHHON yueOHOI 3a/1a4eii.

4, TemaTn4yeckoe NJIAHNPOBaHHE

8 xmacc
Ne |HammenoBanue KommuectBo [Tporpammuoe OCHOBHBIE BUIIBI dopMmbl
/T | pa3ieJIOB U TeM 4acoB coJIepKaHue NEATEIIbHOCTH MIPOBEICHUS
IPOrPaMMBI 00yJaroImuxcst 3aHATUI

Pa3nen 1. YucTele BeniecTsa U cMeCH

1.1 |Yuctsle BemecTa 1 Crnioco0sl JlaboparopHas [IpakTukym
U CMeCH pa3JieNieHus CMECei. paboTta
MaccoBas u
00BEMHA IO
1.2 |Onpenenenue 1 KOMIIOHEHTA g| JlabopaTtopHas [IpakTukym
KOJIMYECTBESHHOTO CMECH. paborta
cocTaBa cMecel OrnpeneneHne
KOJIMYE€CTBECHHOTO

cocraBa  TBEPIOWH,
JKUJTKOM, razoBou
cMecHu

Paznen 2. Xumuueckue GopMyIibl

2.1 |3akoH 1 Pacuertsl 1o TBopueckoe CemuHap
ITOCTOSIHCTBA XAMHYECKUM 3a7aHue
COCTaBa BEIIECTBA. dbopmynam c
Brrancnenne HUCI0JIb30BAHUEM
MAaCCOBBIX JOJICH OTHOCHUTEIBHBIX
JJIEMEHTA B ATOMHBIX 51
COCAUHEHUH MOJIEKYIISIPHBIX
Macc. 3akoH
2.2 |OTHOoCUTENbHAS 1 HOCTOSHCTBA Cocrasiienue u [IpakTuxym

IIJIOTHOCTB T'a30B pemCHuEC 3a1a4




2.3 |OnpenencHue 1 coctaBa BemiecTBa.| IIpakThueckoe [TpakTuxym
XUMHYECKHX Brraucnenwne 3a/laHue
dbopmy1 o MacCOBBIX  JloJiei
MaCCOBBIM JIOJISIM DIIEMEHTa B
U IPOAYKTaM COCTUHEHUH.
CrOpaHus Omnpenenenue
XUMHYECKHUX
dbopmMyn U3 TaHHBIX
0 MaccOBOM
COOTHOIIIEHUH
AIIEMEHTOB,
OTHOCHUTEIIbHOU
IUIOTHOCTH  Ta30B.
Ornpenenenue
UCTUHHOU (POpMYIIBI
XUMHUYECKOTO
COEIMHEHUS 1o
MOJIEKYJIIPHOM
Mmacce
Paznen 3. OcHOBHBIE MOHATHSA U 3aKOHBI B XUMHUH
3.1 | OcHoBHEIE 1 OcHoBHbIE becena CemuHnap
busndeckue buznvecKue
BEJIMYUHBI, KX BCJIMYMHBI, 170'¢
bu3nIecKuit (UBUYECKUN CMBICT,
CMBICII, 0003HaYeHUsI.
0003HaYeHUs ["a3oBble 3aKOHBI B
XUMUH: 3aKOH
3.2 | MomnsipHas macca. 2 ABorazpo. Cocrasiienue 1 [TpakTuKym
Pacuyersi ¢ Monspaslii  0Gbem| PCLICHHE 337124
HCIIOJIb30BaHUEM rasa. MoJib.
HOHATHA MOJIb Mossipaasi  Macca.
3.3 | 3axon ABorajpo. 2 Pacterer | Pemenme 3a1a4 [IpakTukym
MonsipHBiii 06bem HCIIOJIb30BaHNEM
rasa MOHSITUS MOJIb
Brruncienune Macchl,
00BEMa, o
KOJIMYECTBY
BelllecTBa u
Hao000pOT.
Brruncnenue
MOJISIPHOM Macchl 11O
TIOTHOCTH u
Hao000pOT.
Paznen 4. TermoBoit 3¢ heKT XUMUUECKOU PEaKIIHH
4.1 |Ox30 1 OK30 U Pemenue 3anau ITpakTkym
SHIOTEPMUYCCKUE SHIOTEPMHUYCCKUE
peaxKuuu. peakuuu. TernoBoit

TenoBoit a3 ekt
peakuui

abdext. Pacuers
o




4.2 | PacdeTtsl 1o 1 TEPMOXHUMHYECCKUM CocraBnenue u [TpakTuxym
TEPMOXUMHUYECKU YPaBHEHHSIM. pelieHue 3aaay
M ypaBHEHUSIM.
Haxoxnenne
Macchl WIH
o0Bvéma no TXY
Paznen 5. PactBopsl
5.1 [CrocoOb1 1 Cnioco0bl CocraBnenue u [TpakTukym
BBIPAXKCHUS BBIPa)KEHUS pelieHue 3aaay
coJiepKaHus coJlepKaHus
BEIIIECTB B BEIIIECTB B
pacTBopax pacTBopax.
MaccoBas u
5.2 |MaccoBas u 1 oGbeMHast 0as (B Pemenne 3anay. [IpakTukym
oObeMHas a0 (B IpPOLEHTaxX) JIabopaTopHas
MPOLICHTAX) PACTBOPEHHOTO pabora
pacTBOPEHHOTO BeEllleCTBA. Pacyersl,
BCILCCTBA CBSI3aHHBIC c
5.3 | Pacuers, 1 HCTIOIL3OBAHEM Pemenue 3anau. [IpakTukym
TJIOTHOCTH
CBSI3aHHBIE C JlaboparopHas
HCIIOJIb30BaHUEM %aCTBOpOB' paborta
MJIOTHOCTHU 0> pumeHT
PACTBOPOB pPacTBOPUMOCTH
Pazb6aBnenue u
5.4 |MonsipHas 1 KOHHCHTPUPOBAHNC | Peyenne 3amau. [IpakTuKym
KOHIIEHTPAIIHUS. PacTBOPOB. JlaGoparopHast
Cwmemienue pa6ota
pPacTBOPOB  Pa3HOTO
5.5 | Pa3baBnenue u 2 cocraBa. [lpaBuno| Pemenwne 3amau ITpakTkym
KOHIICHTPUPOBaHU Kpecra. JlaboparopHas
€ pacTBOPOB. PacTBopuMoOCTb pabora
Cwmeienue BEIIECTB.
pacTBOPOB Moutsipable
pPa3HOTO COCTaBa. KOHIIEHTPAIUH.
B3anmubiil nepexopn
5.6 |Pacuérel mo 2 OT omHOro crocoba| PelleHue 3a1ay [IpakTukym
YpaBHEHUSIM BBIPQKCHIS JlaboparopHas
peaKIuid, COIepIKaHNs pabora
CBA3AHHBIE C PACTBOPEHHOTO
KOHIIEHTpaIei BelecTBa K
pacTBOpOB JPYToMy.
PactBOopuMoOCTB
BemecTs.  Pacuérel
o YpaBHEHUSIM
peaKuuii, CBI3aHHbIE
C  KOHLEHTpauuen
pacTBOpPOB.
Pasnen 6. PacueTsl 10 ypaBHEHHSIM XUMUYECKHUX PEAKIIHIA
6.1 |3akoH coxpaHeHUs 1 3aKkOH COXpaHEHHUs becena IIpakTukym
Macchl BEIIECTB Macchbl BEIIECTB.




6.2 |Pacuersl o 1 PacueTsr no| Pemenue 3amau [TpakTuxym
YpaBHEHUSIM YpaBHEHUSIM
XUMHUYECKHX XHUMHUYECKHX
peakuui peaKuui.
1.Beruncnenmne
6.3 |Pacuernl 10 1 Macchl, 00BEMa, Cocrasiienue u [TpakTukym
YpaBHCHUSIM KOIMUYECTBA pelieHue 3aaa4
XUMIICCKUX NPOAYKTa PEaKIUH
pcaknuu,  Koraa 1500071 HCXOIHOTO
OJIMH M3 PEarcHTOB BeIeCTBA oo
COACPIKUT YpPaBHEHUIO
IpUMeECh peaxuuy.
2. Brrancienue
6.4 |Pacuetsl o 1 R CocraBnenue u [TpakTukym
MAacCBhl, 00BéMa
YpaBHCHUSM pelieHue 3a1a4
BEIIECTBA, ecliu
XUMHYECKUX
caKILii.  Korua OOHO W3 BEIIECTB
peaktmni, A IAHO B U30BITKE.
OJIMH u3
3.  Pacyersl 1O
peareHToB,
YpaBHEHUSIM
HaXOJUTCA B
XUMHUYECKUX
pactBope N
peaKIIni, Koraa
6.5 | Pacuersl o 2 OIMH W3 PCArCHTOB| (Cocrapnenue u [TpakTuKyMm
YPaBHEHHAM CONICPIKUT MPUMECD. | pemenne 3amau
XMMITIECKIX 4. Pacuernl 1O
peakuuii,  Koraa YPaBHCHHAM
OJIMH U3 PEAreHTOB XUMHHUCCKAX
NaH B U30BITKE pcaknuu, Korzaa
OJIUH W3 PEarcHTOB,
6.6 |Pacuérel  maccel 1 HaXO/UTCS B| Pemenwue 3agau [TpakTukym
unu  ob6wréMa 1o pacTBope.
HECKOJIBbKUM 5.Pacu€tel Macchl
YpaBHEHUSAM wm  o00péMa 1o
HECKOJBKHM
6.7 |Haxoxnenne 1 ypaBHEHHSIM. Pemenne 3anau [IpakTukym
cocTaBa COJH II0 6. HaxosxaeHue
YPaBHCHHIO coCTaBa COJIM IIO
pCaKnuu YPaBHEHUIO
peaxIum.
6.8 | Haxoxxnenue 1 Pemenne 3amau ITpakTHk
a 7. Haxoxnenue A p ™
bopmyIbl
dbopMysBl BeliecTBa
BEIlIECTBA o
1o YpaBHEHUIO
YPaBHCHHIO
peaKIuy.
peakimn
Paznen 7. Perenre koMOMHUPOBAaHHBIX 3a/1a4
7.1 |Pemenne 4 B3anmocss3b CocraBienue TBopueckas pabota
KOMOMHHPOBAHHBI buznuecKux yCIIOBUS U IJIaHA
X 3a1a4 BEJIMYHH, pelIeHus 3a1a4

HCIOJIb3YCMBIX ITPU
PEIICHUHU 3a1a4.




9 kaacce

Ne | HaumeHnoBanue KonnuectBo [Iporpammuoe OCHOBHBIE BU/IbI Dopmbl
/T | pa3ieJIoOB U TeM 4acoB coJiep>KaHue JeSTEIIbHOCTH MIPOBEICHUS
POrPaMMBI oOyJaromuxcs 3aHATUN
Paznen 1. CrexuomeTrpruyeckue 3aKOHbI
1.1 |BeiBox popmyn 1 3akoH mnocTosiHCTBa| Pemenue 3anau IIpakTuxym
yepe3 MacCOBYIO CoCTaBa. 3akoH
JIOJII0 U COXpaHCHHSI MAacChl
OTHOCUTEIIbHYIO BEIIeCTBa,  3aKOH
MJIOTHOCTH Ta30B ABoragpo.  3akoH
Knaitnepona-
1.2 |I"a30BbIC 3aKOHBI B 1 MeHneneesa. Pemenue 3agau [IpakTukym
XUMHH. BbIiBOI PacueTsl o
opmy 1o 5 XUMHYECKON
OTHOCHUTEIIbHOM dopmyue.
IUIOTHOCTH T'a30B OTHOCHTEILHAS
1.3 | BeiBoa dhopmyi o 1 ;gg;;iz“ 332)?3: Pemenue 3anau [TpakTukym
TpOAyKTaM Haxoxnenue
cropaniA XUMHUYECKOU
1.4 | Onpenencuue 1 ‘bOPMym’vI o1 Cocrasnenue u [pakTHKyM
dopmy coneii o MaccoBon  0J€ M| pemenne 3agay
KOJMYECTBY OTHOCHUTEIIbHOI
BEIIECTBA TUIOTHOCTH rasa.
Haxoxnenue
bopmyIbl 1o
MPOYKTaM
CTOpaHMs.
Haxoxnenne
cocTaBa COIH TO
MOJIEHBIM JIOJISIM.
Paznen 2. XuMuueckass KHHETHKA
2.1 |CxopocTb 1 TennoBoit  sddexr| JlaboparopHas ITpakTkym
XUMUYECKON XUMUYECKON paborta
peaxiuu peakiuu. [lonsTue
TEPMOXUMHUIECKOTO
2.2 |IIpaBumo BanT- 1 YPAaBHEHUS M €ro Pemenue 3anau [TpakTKym
Todpa OTJINYHE oT
2.3 | 3akoH 1 EquHOFO' Pactersr Pewrenue 3anau [IpakTuxym
JICHCTBYIOTIIX TEPMOXUMHYECKUM
mace peakuusaMm.  BeiBog
2.4 | PacuéThl o 2 TCPMOXUMHUIECKUX | Cocrapnenne u [TpakTuKyM
ypaBHEHUH. 3aKOH

TEPMOXUMHUYECKO
MYy YPaBHEHHIO

JEUCTBYIOLUX Macce,
IIPaBUIIO Banrt-

Fododa.

Onpenenenne

pemICHUC 3a/1a4




CKOpPOCTEH peaxiuii,
TEeMIIepaTyPHBIX
KO3 PUIMEHTOB,
Pa3HUIIBI
TEMIIepaTyp HUCXOIsS
u3 npaswia Bant-

I'odda

Paznen 3. PactBopbl
3.1 |Cnoco0mt 2 Crioco6b1 Pemienue 3anau [TpakTukym
BBIPOKCHHS BBIPOKCHHS JlaGopaTopHas
KOHIIEHTPAIUN KOHIICHTpaLlUU paborta
PacTBOPOB. PacTBOpPOB:
Pacuérel mo MOJIsIpHas
dbopmynam KOHIICHTpAIUs,
MOJIbHAs JIOJIst
3.2 | Pa3baBnenue u 1 PaCTBOPEHHOTO Pemenue 3anau. [TpakTukym
KPUCTAJUTH3AIIUS BEIIIECTRA. JlaGopaTopHas
pacTBoOpOB Kpucrannoruaparsr. pabora
Paz6aBienue
3.3 |CmemmBanue 2 ’ Pemenue 3anau. [IpakTkym
KpUCTAJUTH3AIUsA,
PacTBOPOB. JlaGopaTopHas
CMEIINBAHNE
MaccoBebie u pabora
.. PacTBOPOB.
00BEMHBIE JI0JIH
Pemenue 3ajad4.
BEIIECTB B
. . yepes
TBEPIOH, KUJIKOH,
. anreOpanveckoe
rasoBoi cMecHu
ypaBHEHUE.
Haxoxnenne
MacCcoOBOH J0JIN
BeEllleCTBa B
pacTBope rnocnie
MIPOBEICHUS
peaKIuu.
Paznen 4. Pacué€tpl Mo XUMUUYECKUM YPaBHEHUSIM
4.1 |Pacuérsl o 1 Pemenne 3ama4,| Pemenne 3amau [IpakTukym
YPaBHEHHUIO, €CIIH €CJIM OHO BEIISCTBO
OJIHO U3 BEIIECTB B HAXOIUTCS B
HEIO0CTaTKe. HenmocTaTke. Pacuér
n30bITKA BEIIECTBA
mociie  MPOBEEHUs
peakuuu. Pemienue
3a1a4 c
4.2 |Pacuét mMaccoBoit 2 MIpUMEHEHUEM Pemtenue 3amau [IpakTuxym
JIOJI BENIECTBA pactBopoB. Pacuér
MIOCJIE TPOBEAECHUS MacCOBOH IOJIN
peaxIn BelllecTBa ocJe
MIPOBEICHUS
4.3 | Beruucienue 2 peakimn. Pemrenne Pemrenue 3amau [IpakTuxym
MacCOBOH U

00BEMHOI 1011
BBIXO/Ia MPOIYKTA.

3a1a4
MIPOU3BOJACTBEHHOMN




Pacuér ceipbs HAIpPaBIEHHOCTHIO:
MPOIYKTa, €CIIN Ha BBIUHCIICHHE
BBIXOJ JIaH B MaccoBOH u
YCJIOBUH 3aJa41 00BbEMHOMU JIOJIA
BbIXOIa NPOAYKTA.
4.4 |Pacuer 2 Pacuer Pemenue 3amau [TpakTukym
KOJIMYECTBEHHOTO KOIMUYECTBEHHOTO
cocTaBa cMecei COCTaBa cMecei
BCHICCTB Ha BEIIECTB HAa OCHOBE
OCHOBC 0COOCHHOCTEH  HMX
0COOEHHOCTEHN UX XHMHYECKIX
XUMHICCKHX cBoiicTB. Perenue
CBOUCTB 3aa4 HA OCHOBE
CUCTEMBI
4.5 |Pemenue 3a1a4 Ha 2 . Pemenue 3anau [TpakTkym
OCHOBE YpaBHEHUHU.
Pemienne 3amau Ha
COCTaBJICHUS
METaJTTNYEeCKHE
CUCTEMBI
ABHEHII TUTACTUHKH,
yp OIYIICHHBIE B
4.6 | Pemenue 3a1a4 Ha 2 pacTBop Penienue 3amau. [IpakTuKyM
METATHIECKHE SJICKTPOINTA. JlaGopaTopHas
IUIACTUHKH, Haxoxnenne pabora
OTIYIIEHHBIE B AIIEMEHTa W
pPacTBOp BEIIeCTBA no
eKTpoNHTA YPaBHEHHUIO peaKInii
4.7 |HaxoxneHue 1 Pemenue 3agau [TpakTukym
AIIEMEHTA WIIH
BEIIIECTBA 10
YpaBHEHUIO
peaKkuuit
Pasnen 5. 3agauu ¢ 3KOIOTHYECKON HATPABIEHHOCTHIO
5.1 | Pacuérbl HOpM 1 Pacuérel HOopM | Pemienue 3anau. IIpakTuxym
BHECEHUS BHECEHUS JlaGoparopHas
MUHEPATBHBIX MUHEPATBHBIX paboTta
ynoopeHuit B y100peHuil B MOYBY.
MIOYBY Pacuérsl
KaJIOPUMHOCTH
5.2 |Pacuérel 1 IPOYKTOB [IHTAHMUS CocraBiieHue u ITpakTkym
b
KaJIOpUHHOCTH HOPM TOTpeOieHus | PCIICHHE 3a/ad
HPOZIYKTOB 3JIEMEHTOB B
ITATaHHA 3aBUCHMOCTH OT
Beca uUeloBeKa U
5.3 |Pemrenue 2 HPOIYKTOB CocraBnenue TBopueckas paborta
KOMOMHHPOBaHHbI POALYKTOB. YCIJIOBHS U TUIAHA
Pemenue
X 3a7a4 pelieHus 3a1a4y
KOMOMHHPOBAaHHBIX
3agad. Pacué€rel 1o
YPaBHECHHUIO

pCaKknuu, CBA3aHHBIC
C MacCCOBbIMH




JIOJISIMA  BEIIIECTB B
pacTBope,
MpUMecei,
H30BITKOM, CMECSMU




	Понятие чистые вещества и смеси (2 ч)
	Способы разделения смесей. Массовая и объёмная доля компонента в смеси. Определение количественного состава твёрдой, жидкой, газовой смеси.
	Химические формулы (3 ч)
	Расчеты по химическим формулам с использованием относительных атомных и молекулярных масс. Закон постоянства состава вещества. Вычисление массовых долей элемента в соединении. Определение химических форму из данных о массовом соотношении элементов, от...
	Основные понятия и законы в химии (5 ч)
	Основные физические величины, их физический смысл, обозначения. Газовые законы в химии: закон Авогадро. Молярный объем газа. Моль. Молярная масса. Расчеты с использованием понятия моль. Вычисление массы, объёма, по количеству вещества и наоборот. Вычи...
	Тепловой эффект химической реакции (2 ч)
	Экзо- и эндотермические реакции. Тепловой эффект.  Расчеты по термохимическим уравнениям.
	Растворы (8 ч)
	Способы выражения содержания веществ в растворах. Массовая и объемная доля (в процентах) растворенного вещества. Расчеты, связанные с использованием плотности растворов. Разбавление и концентрирование растворов. Смешение растворов разного состава. Рас...
	Расчеты по уравнениям химических реакций (9 ч)
	Закон сохранения массы веществ. Расчеты по уравнениям химических реакций:
	1. Вычисление массы, объёма, количества продукта реакции или исходного вещества по уравнению реакции. Составление условий задач.
	2. Вычисление массы, объёма вещества, если одно из веществ дано в избытке.
	3. Расчеты по уравнениям химических реакций, когда один из реагентов содержит примесь.
	4. Расчеты по уравнениям химических реакций, когда один из реагентов, находится в растворе.
	5. Расчёты массы или объёма по нескольким уравнениям.
	6. Нахождение состава соли по уравнению реакции.
	7. Нахождение формулы вещества по уравнению реакции.
	Решение комбинированных задач (4 ч)
	Взаимосвязь физических величин, используемых при решении задач. Составление плана решения.
	9 класс
	Стехиометрические законы (4 ч)
	Закон постоянства состава. Закон сохранения массы вещества, Закон Авогадро. Закон Клайперона-Менделеева. Расчеты по химической формуле. Относительная плотность газов. Газовые законы. Нахождение химической формулы по массовой доле и относительной плотн...
	Химическая кинетика (5 ч)
	Тепловой эффект химической реакции. Понятие термохимического уравнения и его отличие от обычного. Расчеты по термохимическим реакциям. Вывод термохимических уравнений. Закон действующих масс, правило Вант-Гоффа. Определение скоростей реакций, температ...
	Растворы (5 ч)
	Способы выражения концентрации растворов: молярная концентрация, мольная доля растворенного вещества. Кристаллогидраты. Разбавление, кристаллизация, смешивание растворов. Правило креста. Решение задач через алгебраическое уравнение. Нахождение массово...
	Расчёты по химическим уравнениям (12 ч)
	Решение задач, если оно вещество находится в избытке. Расчёт избытка вещества после проведения реакции. Решение задач с применением растворов. Расчёт массовой доли вещества после проведения реакции. Решение задач производственной направленностью: на в...
	Задачи с экологической направленностью (4 ч)
	Расчёты норм внесения минеральных удобрений в почву. Расчёты калорийности продуктов питания, норм потребления элементов в зависимости от веса человека и продуктов. Решение комбинированных задач. Расчёты по уравнению реакции, связанные с массовыми доля...
	4. Тематическое планирование

